5. Case History Examples
In this section, four examples are presented illustrating the step-wise approach developed
for determining if ground water can provide the water supply for a given site. The general
location of these sites are shown in Figure 55. Site 1 is located in the Upper Crystal River
(UCR) hydrogeological subsystem; site 2 is located in the Central Crystal River (CCR)
hydrogeological subsystem; site 3 is located within the Carbondale Collapse area of the Lower
Crystal River (LCR) hydrogeological subsystem; and site 4 is located in the hills of the West
Sopris Creek (WSC) hydrogeological subsystem. The examples illustrate the variability of
drinking water supplies, with respect to availability, sustainability, and vulnerability and the
influence of the highly localized hydrogeology and hydrological conditions on it. All four sites
are vulnerable to ground water pollution. Note, that the map display is in 'Data View' mode
(Click View →Data View on the menu bar of the ArcMap window). The GIS layer numbers in
the following discussions refer to Figure 52.

Figure 55. Location of Example Sites.

GIS-Based Ground Water Assessment of the Crystal River and West Sopris Creek Study Area

HSA/HHI - 08/22/2008 - page 69

5.1 Example 1 in the Upper Crystal River Valley
5.1.1 Identify Location on GIS Map
Example 1 is a site located on parcel #272917400012 [at about (Colorado State Plane,
Central Zone NAD 83) coordinate 2508882, 1499200], north of Bighorn Ridge PUD and
Redstone subdivisions (blue marker dot; Figure 56). Parcel and subdivision details are found by
using the Identify function on the menu bar and selecting the County parcels or County
subdivisions layer from the layers list at the top of the Identify Results window (layers 06 and 07,
respectively; Figure 52). The coordinates of the site can be found near the lower right hand
corner of the map while moving the mouse to the location of the site (Figure 56). The streams
layer and the roads layer are shown for orientation. The label feature of the subdivision layer and
the streams layer are turned on to assist in identifying map features. The site is located in the
valley section of the UCR hydrologic subsystem (Figure 57), and the hydrogeologic conceptual
model for this area is shown in Figure 14.

Figure 56. Locate Site 1 Using GIS Layers 06 and 07
(layers 11 and 12 [streams] are used for orientation).
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Figure 57. Google Earth View of Site 1 Looking East.

5.1.2 Determine Ground Water Availability
Using the Identify function on the menu bar and turning on the Hydrounits - Potential
aquifers layer (layer 28) from the GIS map's table of contents, it is determined that the potential
aquifer material is Qls (landslide deposits, colluvium; Figures 14 and 58). From using the
Identify function for the Hydrounits - Top bedrock layer (layer 30), the underlying bedrock
unit is determined to be PPmm (Maroon and Minturn Formations; Figure 59). From the
discussion of the UCR subsystem in chapter 2 and the mapping of potential aquifer units (layer
28), it is concluded that the PPmm unit at the site is not a major aquifer. However, on a local
scale, the Maroon/Minturn behaves as a fractured crystalline rock and may provide sufficient
connectivity between surficial sediments and bedrock aquifer to sustain a surficial aquifer. This
means that the surficial aquifer, if water bearing, is connected to and sustained by the underlying
bedrock unit and that aquifer sustainability is determined both by subregional recharge at the
higher elevations to the east of the site.
Further study of the topography in the vicinity of the site (layers 38, 40, 41 and Figure
57), in conjunction with the hydro units, indicates that rapid runoff from snowmelt and summer
storms from the steep slopes east of the site through the intermittent stream just north of the site
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also recharges the surficial aquifer at the site. Note that there is no confining unit present in the
vicinity of the site and that both the surficial unit and the bedrock are under unconfined
conditions.

Figure 58. Determine the Potential Presence of an Unconsolidated Aquifer at Site 1 Using GIS Layer 28.

The next step is to determine if the unconsolidated material is saturated or unsaturated.
This determination is made on the basis of information from nearby wells (if present), the water
levels in nearby streams in conjunction with ground elevation at the site, and other landscape
details.
Layer 22 (drilled wells grouped by depth) is turned on to identify relevant nearby wells.
There is 1 well nearby that may provide relevant information (permit # 148743; Figure 60).
Other wells nearby are either too shallow (permit # 95815), on the opposite side of the river
(permit #54638), or to far form the site (permit # 15045). The well(s) of interest can be selected
using the Select Tool from the Tools toolbar (Figure 60). From the attribute table of layer 22,
well depth, depth to static water level at time of drilling, well production (gallon per minute
yield), and time of year of drilling can be evaluated with respect to pre-development saturated
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thickness (Figure 60; see Appendix 2 for explanation of field names). To display only the subset
of selected wells, use the Selected button next to the Show 'All' Records button at the bottom of
the attribute table (Figure 60).

Figure 59. Determine the Hydrogeological Unit Underlying the Unconsolidated
Aquifer at Site 1 Using GIS Layer 30.

From the map it appears that this well is located at the boundary between the Qls and Qal,
but note that in this area, hydrogeologic mapping is based on the Environmental and Engineering
Geology Study, Eagle, Garfield, Gunnison and Pitkin Counties, Colorado (scale 1:48,000;
Olander and Others, 1974), and may not have enough detail to make an accurate distinction
between hydro units. The depth of well 148743 is 70ft with a screened interval from 39 to 54 ft.
Static water level at time of drilling was 21 ft. The drilling of the well was probably halted at or
near top bedrock, indicating a saturated thickness of the unconsolidated aquifer of at least 50 ft.
Well yield was given as 10gpm.
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5.1.3 Determine Ground Water Sustainability
The precipitation layer (layer 16) is turned on to assess the recharge potential from
precipitation in the vicinity of the site. The site is located in an area that receives annually an
average of about 31 inches of precipitation and has an estimated recharge ranging from 10 to 30
percent of direct recharge from precipitation per year (Figure 61). Additional recharge may occur
during snowmelt as redistributed infiltration from surface runoff or interflow from higher
elevations. Calculation of actual recharge amounts requires professional judgment using standard
practices.

Figure 60. Identify Relevant Wells in the Vicinity of Site 1 Using GIS Layer 22.

The next step is to determine if the shallow aquifer is hydraulically connected or notconnected with a perennial stream. This step is performed to determine the potential for recharge
to the aquifer from a nearby stream. First, layers 11 and 12 (perennial and intermittent streams)
and layer 14 (ponds) are turned on (Figure 60). By analyzing the location of the streams in the
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context of the conceptual model of the UCR subsystem (Figure 14), it appears that a hydraulic
connection exists between the unconsolidated materials in the vicinity of site 1 and the Crystal
River.
Although little information is available with respect to ground water levels and flow
direction, local topography and location and elevation of the Crystal River (Figure 60) indicate
that ground water generally flows westwards to discharge into the river. The water wells near
the river may have captured or new wells may capture this flow towards the river, potentially
reversing local discharge to the stream and making the stream effluent (loosing) near the site.

Figure 61. Determine Recharge from Precipitation in the Vicinity of Site 1 Using GIS Layer 16.

Layers 13 (ditches), 17 (irrigated acreage 2000), and 18 (irrigated acreage 1993) are
used in conjunction with layer 29 (surficial hydro units) to determine if the shallow aquifer near
site 1 is recharged by irrigation practices, which may not sustain a ground water supply if water
uses and water-rights ownership change. Figure 61 shows that a single ditch and some irrigated
areas are located to the southwest of the site, on the other side of the Crystal River. Thus, there
is no irrigation return flow or ditch leakage recharging the surficial aquifer at the site.
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Figure 62. Determine Potential Recharge from Irrigation Return Flow and Ditch Leakage
in the Vicinity of Site 1 Using GIS Layers 13, 17 and 18.
(Note, layers 4 [structures], 5 [roads] and 11 and 12 [streams] have been activated for orientation).

5.1.4 Determine Ground Water Vulnerability
Natural protection from overlying confining units, such as the Mancos Shale, is important
for maintaining natural water quality. However, all ground water in the area with unconsolidated
sediments, and bedrock aquifer outcrops or subcrops, is vulnerable to contamination from the
land surface. Because the surficial aquifer and the shallow water table near site 1 is unprotected
by a natural barrier, the ground water vulnerability in the area is considered high. Furthermore,
wells near the Crystal River may draw stream water with a quality that is less than that of ground
water recharged on the surrounding slopes. Also, this area may be particular vulnerable to
contamination from neighboring ISDSs due to the hydrogeological conditions. Calculation of
actual risk (both qualitatively and quantitatively) requires professional judgment using standard
practices.
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5.2 Example 2 in the Central Crystal River Valley
5.2.1 Identify Location on GIS Map
Example 2 is a site located on parcel #26491600004 [at about (Colorado State Plane,
Central Zone NAD 83) coordinate 2511307, 1530186], south of the Crystal River Country
Estates subdivision (blue marker dot; Figure 63). Parcel and subdivision details are found by
using the Identify function on the menu bar and selecting the County parcels or County
subdivisions layer from the layers list at the top of the Identify Results window (layers 06 and 07,
respectively; Figure 52). The coordinates of the site can be found near the lower right hand
corner of the map while moving the mouse to the location of the site (Figure 63). The streams
layer and the roads layer are shown for orientation. The label feature of the subdivision layer and
the streams layer are turned on to assist in identifying map features. The site is located on a
terrace in the valley section of the CCR hydrologic subsystem (Figure 64), and the
hydrogeologic conceptual model for this area is shown in Figure 18.

Figure 63. Locate Site 2 Using GIS Layers 06 and 07
(layers 11 and 12 [streams] are used for orientation).
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Figure 64. Google Earth View of Site 2 Looking West.

5.2.2 Determine Ground Water Availability
Using the Identify function on the menu bar and turning on the Hydrounits - Potential
aquifers layer (layer 28) from the GIS map's table of contents, it is determined that the potential
aquifer material is Qgf (terrace gravels, fan deposits; Figures 18 and 65). From using the Identify
function for the Hydrounits - Top bedrock layer (layer 30), the underlying bedrock unit is
determined to be Pe (Eagle Valley Formation; Figure 66). From the discussion of the CCR
subsystem in chapter 2 and the mapping of potential aquifer units (layer 28), it is concluded that
the Pe unit at the site is not an aquifer and behaves as an impermeable bedrock layer and can not
sustain a surficial aquifer. This means that the sustainability of a surficial aquifer at the site, if
water bearing, is doubtful.
Further study of the topography in the vicinity of the site (layers 38, 40, 41 and Figure
64), in conjunction with the hydro units, indicates that rapid runoff from snowmelt and summer
storms from the hill slopes directly to the west through the intermittent streams just north and
south of the site bypass the potential aquifer at the site.
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Figure 65. Determine the Potential Presence of an Unconsolidated Aquifer at Site 2 Using GIS Layer 28.

The next step is to determine if the unconsolidated material is saturated or unsaturated.
This determination is made on the basis of information from nearby wells (if present), the water
levels in nearby streams in conjunction with ground elevation at the site, and other landscape
details.
Layer 22 (drilled wells grouped by depth) is turned on to identify relevant nearby wells.
There are 2 wells nearby that may provide relevant information (permit # 114177 and 27490;
Figure 67). Both wells are yellow-colored indicating that their depths fall in the range 101-250 ft.
The wells can be selected using the Select Tool from the Tools toolbar (Figure 67). From the
attribute table of layer 22, well depth, depth to static water level at time of drilling, well
production (gallon per minute yield), and time of year of drilling can be evaluated with respect to
pre-development saturated thickness (Figure 67; see Appendix 2 for explanation of field names).
To display only the subset of selected wells, use the Selected button next to the Show 'All'
Records button at the bottom of the attribute table (Figure 67).
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Figure 66. Determine the Hydrogeological Unit Underlying the Unconsolidated
Aquifer at Site 2 Using GIS Layer 30.

From Figure 67 it appears that both wells are located in Qls and, because of their depth,
probably reach into the Maroon/Minturn Formation (activate layer 30 and deactivate layer 28).
The depth of well 114177 is 135ft. Ground elevation at this well is about 20ft higher than at site
2 (determined using layer 40 and the Identify function). There is no screened interval given,
meaning that this well is probably an open non-screened bore hole in the bedrock. Static water
level at time of drilling was 90ft. Yield was given as 15gpm, the maximum for household use
only wells. The rather high yield for a bedrock well signals that the local permeability of the
Maroon/Minturn unit beneath the Eagle valley Formation is enhanced by secondary fracturing,
which presence is indicated by the course of the small stream directly south of the well (Figure
64). This information indicates that the Quarternary deposits were not considered reliable as a
source of water.
The depth of well 27490 is 1305ft with a screened interval from 80 to 130 ft. Static water
level at time of drilling was 70ft. Ground elevation at this well is about 50ft lower than at site 2.
Yield for this well was given as 50gpm. The rather high yield for a bedrock well signals that the
local permeability of the Maroon/Minturn unit (no Eagle Valley Formation at this location) is
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enhanced by secondary fracturing, which presence is indicated by the course of the small stream
directly north of the well (Figure 64). Again, this information indicates that the Quarternary
deposits were not considered reliable as a source of water.

Figure 67. Identify Relevant Wells in the Vicinity of Site 2 Using GIS Layer 22.

5.2.3 Determine Ground Water Sustainability
The precipitation layer (layer 16) is turned on to assess the recharge potential from
precipitation in the vicinity of the site. The site is located in an area that receives annually an
average of about 23 inches of precipitation and has an estimated recharge ranging from 10 to 20
percent of direct recharge from precipitation per year (Figure 61). No additional recharge from
snowmelt or summer storm runoff redistribution is expected. Calculation of actual recharge
amounts requires professional judgment using standard practices.
The next step is to determine if the shallow aquifer is hydraulically connected or notconnected with a perennial stream. This step is performed to determine the potential for recharge
to the aquifer from a nearby stream. First, layers 11 and 12 (perennial and intermittent streams)
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and layer 14 (ponds) are turned on (Figure 66). By analyzing the location of the streams in the
context of the conceptual model of the CCR subsystem (Figures 18 and 64, layers 11, 12 and 41),
it appears that there is no hydraulic connection between the unconsolidated materials in the
vicinity of site 1 and the Crystal River, or even the intermittent streams directly north and south
of the site.
Layers 13 (ditches), 17 (irrigated acreage 2000), and 18 (irrigated acreage 1993) are
used in conjunction with layer 29 (surficial hydro units) to determine if the shallow aquifer near
the site is recharged by irrigation practices, which may not sustain a ground water supply if water
uses and water-rights ownership change. Figure 68 shows that there is a ditch located between
the site and the Crystal River. However, the ditch is about 60 ft lower in elevation than the
ground surface of the site (using the identify function on layer 40) and it is unlikely that, if the
ditch is leaking, it would have any influence on the ground water conditions at the site. The only
irrigated areas are located on the east side of the Crystal River, having no potential as irrigation
return flow at the site.

Figure 68. Determine Potential Recharge from Irrigation Return Flow and Ditch Leakage
in the Vicinity of Site 2 Using GIS Layers 13, 17 and 18.
(Note, layers 11 and 12 [streams], 29 (Quarternary units) and 41 [elevation contours]
have been activated for orientation).
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5.2.4 Determine Ground Water Vulnerability
Natural protection from overlying confining units is important for maintaining natural
water quality. All ground water in the area with unconsolidated sediments, and bedrock aquifer
outcrops or subcrops, is vulnerable to contamination from the land surface. If an adequate
supply is found in the Maroon/Minturn unit at the site in the absence of a reliable surficial
aquifer, it may be somewhat protected from contamination from the surface in the direct vicinity
of the site (such as from an ISDS) by the rather low permeability of the Eagle Valley Formation.
However, its recharge area (i.e., surrounding Maroon/Minturn unit not covered by the Eagle
Valley unit) may be exposed. Therefore, the ground water vulnerability at the site is considered
moderate. Calculation of actual risk (both qualitatively and quantitatively) requires professional
judgment using standard practices.

5.3 Example 3 in the Lower Crystal River Valley
5.3.1 Identify Location on GIS Map
Example 3 is a site located on parcel #246314400010 [at about (Colorado State Plane,
Central Zone NAD 83) coordinate 2523828, 1559000], southeast of the Stark Mesa subdivision
(blue marker dot; Figure 69). Parcel and subdivision details are found by using the Identify
function on the menu bar and selecting the County parcels or County subdivisions layer from
the layers list at the top of the Identify Results window (layers 06 and 07, respectively; Figure
52). The coordinates of the site can be found near the lower right hand corner of the map while
moving the mouse to the location of the site (Figure 69). The streams layer and the roads layer
are shown for orientation. The label feature of the subdivision layer and the [perennial] streams
layer are turned on to assist in identifying map features. The site is located in the LCR
hydrologic subsystem (Figure 70), and the hydrogeologic conceptual model for this area is
shown in Figures 21a and 21b.

5.3.2 Determine Ground Water Availability
Using the Identify function on the menu bar and turning on the Hydrounits - Potential
aquifers layer (layer 28) from the GIS map's table of contents, it is determined that the potential
aquifer material is Qgf (gravels and fans) in conjunction with Ts (Tertiary sediments; Figures
21b and 71). Using the Hydrounits - Top bedrock layer (layer 30; Figure 72), it appears that the
top bedrock unit is the weakly cemented Tertiary sediments unit. Based on information given in
Figure 21b and Table 1, the underlying bedrock unit is determined to be Pe (Eagle Valley
Formation and Evaporites). From the discussion of the LCR subsystem in chapter 2, it is
concluded that the Pe unit at the site has, in general, a low permeability and can be considered
the impermeable base of the local Qgf/Ts aquifer system. This means that the Qgf unit, if water
bearing, is part of a larger aquifer system that includes the underlying Ts unit . Therefore, at this
site, aquifer sustainability is determined both by local recharge and subregional recharge at the
higher elevations to the south of the site. As there is no confining unit present in the vicinity of
the site, both the Qgf and Ts units are under unconfined conditions.
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Figure 69. Locate Site 3 Using GIS Layers 06 and 07
(layers 11 and 12 [streams] and 5[roads] are used for orientation).

The next step is to determine if the unconsolidated material is saturated or unsaturated.
At this site, this means that first the presence of ground water in the Qf unit needs to be
determined. If there is no year-round ground water present in the Qf unit, then thw focus should
be on the Ts unit for further analysis. This determination is made on the basis of information
from nearby wells (if present), the water levels in nearby streams in conjunction with ground
elevation at the site, and other landscape details.
Layer 22 (drilled wells grouped by depth) is turned on to identify relevant nearby wells.
There are 7 wells nearby that may provide relevant information (permit # 165735, 35455,
161275, 246868, 51675, 149657, and 46725; Figure 73). Although these wells are some distance
away from site 3, they are relevant because of their location within the local hydrogeologic
system. From the attribute table of layer 22, well depth, depth to static water level at time of
drilling, well production (gallon per minute yield), and time of year of drilling can be evaluated
with respect to pre-development saturated thickness (Figure 73; see Appendix 2 for explanation
of field names). Note that well 165735 was drilled twice, first in 1992 as a screened well with a
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yield of 1.8 gpm and a depth of 380 ft, and a second time, unscreened, in 1999 in a slightly
different location with a yield of 3.5 gpm and a depth of 440.

Figure 70. Google Earth View of Site 3 Looking Southeast.
(The blue line across the lower part of the figure reflects the approximate location of the northern county line).

From the map, it appears that the water table in most wells is at depths ranging from over
100 ft to more than 200 ft. The only exception is well 51675 near Prince Creek. This indicates
that the water table in this area is mostly below the Qgf unit in the Ts unit. Thus, the main
aquifer for site 3 is the Ts unit. Note that well 46725 was originally drilled to a depth of 335 ft
and deepened in 2002 to 506 ft, probably because of diminished yield

5.3.3 Determine Ground Water Sustainability
The precipitation layer (layer 16) is turned on to assess the recharge potential from
precipitation in the vicinity of the site. The site is located in an area that receives annually an
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average of about 13 inches of precipitation and is considered arid. This area has an estimated
recharge of about 10 percent of direct recharge from precipitation per year (Figure 61).
Calculation of actual recharge amounts requires professional judgment using standard practices.

Figure 71. Determine the Potential Presence of an Unconsolidated Aquifer at Site 3 Using GIS Layer 28.

The next step is to determine if the aquifer is hydraulically connected or not-connected
with a perennial stream. This step is performed to determine the potential for recharge to the
aquifer from a nearby stream. First, layers 11 and 12 (perennial and intermittent streams) and
layer 14 (ponds) are turned on (Figure 74). By analyzing the location of the streams in the
context of the conceptual model of the LCR subsystem (Figure 21b), it appears that a hydraulic
connection exists between the Tertiary sediments in the vicinity of site 1 and Prince Creek.
Further study of the topography in the vicinity of the site (layers 38, 40, 41 and Figure
71), in conjunction with the hydro units, indicates that rapid runoff from snowmelt and summer
storms from the slopes of Mount Sopris will recharge the lower portions of the aquifer (the Ts
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unit), either directly or through infiltration from Prince Creek (Prince Creek becoming a loosing
stream at lower elevations).

Figure 72. Determine the Hydrogeological Unit Underlying the Quarternary
Unit at Site 3 Using GIS Layer 30.

Layers 13 (ditches), 17 (irrigated acreage 2000), and 18 (irrigated acreage 1993) are
used in conjunction with layer 29 (surficial hydro units) to determine if the aquifer near site 3 is
recharged by irrigation practices, which may not sustain a ground water supply if water uses and
water-rights ownership change. Figure 74 shows an extensive network of irrigation ditches and
large sections of irrigated areas. Thus, there is irrigation return flow or ditch leakage recharging
the surficial aquifer is significant at the site.

GIS-Based Ground Water Assessment of the Crystal River and West Sopris Creek Study Area

HSA/HHI - 08/22/2008 - page 87

5.3.4 Determine Ground Water Vulnerability
Natural protection from overlying confining units, such as the Mancos Shale, is important
for maintaining natural water quality. However, all ground water in the area with unconsolidated
or weakly cemented sediments is vulnerable to contamination from the land surface. As the
aquifer system near site 3 is unprotected by a natural barrier, but depth to water is rather large,
the ground water vulnerability in the area is considered moderately high. Another concern is the
presence of extensive irrigated acreage. Irrigation return flow may be of lesser quality than
native ground water due to the use of agricultural chemicals. The presence of cattle may have a
negative influence on the quality of local recharge. Calculation of actual risk (both qualitatively
and quantitatively) requires professional judgment using standard practices.

Figure 73. Identify Relevant Wells in the Vicinity of Site 3 Using GIS Layer 22.
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Figure 74. Determine Potential Recharge from Irrigation Return Flow and Ditch Leakage
in the Vicinity of Site 3 Using GIS Layers 13, 17 and 18.

5.4 Example 4 in the West Sopris Creek Watershed
5.4.1 Identify Location on GIS Map
Example 4 is a site located on parcel #246535400011 [at about (Colorado State Plane,
Central Zone NAD 83) coordinate 2554655, 1541940], east of the Sopris Mountain Ranch
subdivision (blue marker dot; Figure 75). Parcel and subdivision details are found by using the
Identify function on the menu bar and selecting the County parcels or County subdivisions
layer from the layers list at the top of the Identify Results window (layers 06 and 07, respectively;
Figure 52). The coordinates of the site can be found near the lower right hand corner of the map
while moving the mouse to the location of the site (Figure 75). The streams layer and the roads
layer are shown for orientation. The label feature of the subdivision layer and the [perennial]
streams layer are turned on to assist in identifying map features. The site is located in the WSC
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hydrologic subsystem (Figure 76), and the hydrogeologic conceptual model for this area is
shown in Figure 26.

Figure 75. Locate Site 4 Using GIS Layers 06 and 07
(layers 11 and 12 [streams] and 5[roads] are used for orientation).

5.4.2 Determine Ground Water Availability
To determine if a surficial aquifer is present at the site, the Hydrounits - Potential
aquifers layer (layer 28) from the GIS map's table of contents is turned on. Although the
landslide deposits unit (Qls) and some alluvium (Qal) are located in the vicinity of the site, it is
apparent that the site itself is not situated on top of potential aquifer material (Figure 77). Using
the Hydrounits - Top bedrock layer (layer 30; Figure 78) in conjunction with the faults layer
(layer 26), it appears that top bedrock is the low-permeable Mancos Shale (Km). Based on
information given in Figure 26 and Table 1, the Mancos Shale is underlain by the Dakota and
Burro Canyon unit (Kdb) and/or the Morrison and Entrada unit (Jme). Observing the irregularly
distributed outcrops and subcrops of both units directly south of the site, it is not possible to
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confirm without local drilling if the Kdb unit is present at the site. This determination is
important because the upper section of the Morrison and Entrada units is shale and is considered
a confining layer. If the Kdb unit is present at the site, it is recharged at its sub- and outcrops to
the north and the south and may be somewhat sustainable from local, natural recharge. If the
Kdb unit is present at the site, it is covered by the confining Mancos Shale and is considered
locally to be under confined conditions.

Figure 76. Google Earth View of Site 4 Looking North.

Layer 22 (drilled wells grouped by depth) is turned on to identify relevant nearby wells.
There are a number of wells nearby that may provide relevant information. Of special interest are
the wells with permit numbers 28062 (at about 2150ft from site 4), 225406 (at about 4150ft),
and 228015 (at 4450ft) (Figure 78). Although these wells are some distance away from site 4,
they are relevant because of their location within the local hydrogeologic system and their depth.
From the attribute table of layer 22, well depth, depth to static water level at time of drilling, well
production (gallon per minute yield), and time of year of drilling can be evaluated with respect to
pre-development saturated thickness. Well 28062 has a depth of 137ft, initial depth to water of
88ft and an estimated yield of 10gpm. It is likely that this well obtains its water from the Kdb
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unit beneath the Mancos Shale. Well 225406 has a depth of 256ft, an initial depth to water of
137ft, and an estimated yield of 10gpm. Ground elevation at this well is less than at well 28062,
but it is much deeper with a screened interval between 180ft and 258ft. It is also obtaining its
water from the Kdb unit beneath the Mancos Shale. Well 228015 has a depth of 373ft, initial
depth to water of 59ft, and an estimated yield of 10gpm. It is screened between 285 and 370ft.
Ground elevation is about that of site 4. It is likely that this well too obtains it water from the
Kdb unit. From the above information it is concluded that the principal aquifer at site 4 is the
Kdb unit, likely under confined conditions.

Figure 77. Determine the Potential Presence of an Unconsolidated Aquifer at Site 4 Using GIS Layer 28.

5.4.3 Determine Ground Water Sustainability
The precipitation layer (layer 16) is turned on to assess the recharge potential from
precipitation in the vicinity of the site. The site is located in an area that receives annually an
average of about 21 inches of precipitation and has an estimated recharge ranging from 10 to 20
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percent of direct recharge from precipitation per year (Figure 61). Calculation of actual recharge
amounts requires professional judgment using standard practices.

Figure 78. Determine Bedrock Aquifers at Site 4 Using GIS Layers 30 and 26.
The Figure Also Shows Wells Layer 22, Elevation Contours (Layer 41) and Various Water Layers.

The next step is to determine if the aquifer is hydraulically connected or not-connected
with a perennial stream. This step is performed to determine the potential for recharge to the
aquifer from a nearby stream. First, layers 11 and 12 (perennial and intermittent streams) and
layer 14 (ponds) are turned on (Figure 79). By analyzing the location of the streams in the
context of the conceptual model of the WSC subsystem (Figure 26), it appears that there is no
hydraulic connection with nearby streams.
Layers 13 (ditches), 17 (irrigated acreage 2000), and 18 (irrigated acreage 1993) are
used in conjunction with layer 29 (surficial hydro units) to determine if the aquifer near site 4 is
recharged by irrigation practices, which may not sustain a ground water supply if water uses and
water-rights ownership change. Figure 79 shows that irrigated lands and related irrigation
ditches occur at lower elevations to the north of the site near West Sopris Creek. None of these
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irrigated lands or ditches effect the recharge conditions at site 4. Thus, there is no irrigation
return flow or ditch leakage recharging the aquifer at the site and the only recharge occurs in the
Kdb aquifer sub- and outcrops to the north and south of the site.

Figure 79. Determine Potential Recharge from Irrigation Return Flow and Ditch Leakage
in the Vicinity of Site 4 Using GIS Layers 13, 17 and 18.

5.4.4 Determine Ground Water Vulnerability
Natural protection from overlying confining units is important for maintaining natural
water quality. The site is in an area with an extensive Mancos Shale that serves as a protective
layer on top of the aquifer, but near unprotected recharging sub- and outcrops. Therefore, its
vulnerability is rated moderate.
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