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Figure 40: Map showing possible location of image well. If one assumes that the image
well is due east of the pumping well, then the boundary would be located at the point
marked by the “+”.
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explanation would be response to a dual porosity system.

The principal aquifer transmissivity of 300,000 ft*d was higher than the estimates
of Kariya et al. (1994), but fall within the high end of the range given by Bjorklund and
McGreevy (1971). The Salt Lake Formation transmissivity estimates from the Luthy
well of 1,000 and 2,200 ft?/day fits within the range of transmissivities reported by
Bjorklund and McGreevy (1971) for the Cub River subvalley area (area 5). Average
transmissivities for the confined gravels in the Newton area were not reported by
Bjorklund and McGreevy, but the estimates of 500 and 900 ft?/day for the Tompkinson
well seems reasonable for silt-rich gravels, even though these estimates are much lower
than those for similar units on the east side of the valley. The transmissivities of the Salt
Lake Formation determined using the Henningsen well are much lower than the
maximum of 15,000 ft*/day listed by Bjorklund and McGreevy. The transmissivities
from the Stevenson well of 200 and 3,000 ft*/day also are much lower than the estimate

from Bjorklund and McGreevy.



101
CHAPTER VI

SUMMARY, DISCUSSION, LIMITATIONS AND RECOMMENDATIONS

Summary

The primary purpose of this project has been to estimate the in-situ transmissivity
and storativity of the main hydrostratigraphic units of Cache Valley. A spatial database
was created to be used as a source for much of the transmissivity data. Sixty-seven
transmissivity values were determined from aquifer tests conducted by various
researchers (Appendix A). Three hundred and seventy-eight transmissivity values were
determined from specific capacity data (Appendix B). Five aquifer tests were completed
throughout Cache Valley (Table 8).

Screened intervals of 1,314 wells were correlated with aquifers. Data were
collected from well drillers’ records, government documents and published work and
compiled into an ArcGIS database. This database can now be uploaded and used to
provide accurate transmissivity values for Cache Valley. More importantly, it allows a
foundation to build upon, by giving those who collect hydrologic and aquifer data an
initial format and repository for such data.

Wells in area 1 (Bjorklund and McGreevy, 1971) are mostly screened in units Al
and A2. The largest concentration of unconfined alluvial and colluvial deposits lies
within Bjorklund and McGreevy’s (1971) area 2, where shallow wells penetrate the
alluvial deposits of the Little Bear and landslide deposits. The highest producing wells
of Bjorklund and McGreevy’s (1971) area 2 are screened primarily in the Salt Lake

Formation. Most wells in the northern part of area 3 are screened in a thin confined
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gravel layer (A2), which is not directly connected to the coarser and better sorted

confined gravels of the principal aquifer. Most wells in the southern part of area 3 are
screened in the Tertiary Wasatch and Salt Lake Formations. There are few wells in areas
4, 7 and 11, and most of the wells that are present are relatively deep (>200 ft) and
penetrate the Salt Lake Formation or pockets of confined gravels (A2). Wells in the
Cove/Richmond area (area 5) are predominantly screened into the Salt Lake Formation in
the foothills of the Bear River Range on the east side, and are predominantly screened
into confined gravels (A2) further west. Wells in the Clarkston area (area 6) are
generally screened in either alluvial material or the surrounding shallow bedrock.

Specific capacity information from drillers’ logs was used to estimate the
transmissivity of wells not tested during this study (Tables 4 and 5). These values are all
associated with an aquifer unit. Ideally, future workers can identify the unit that each
well taps and associate it with an estimated transmissivity. The results were entered into
the GIS database.

Transmissivity values estimated from well drillers’ records were highest in the
principal aquifer (area 1) and decreased radially. The transmissivity of area 1 from well
drillers’ records has a mean value of 14,000 ft/d and a maximum value of 600,000 ft*/d
(Table 5). Area 2 has an average transmissivity value of 680 ft?/d. Area 3 has a mean
transmissivity of 2,000 ft*/d, with a maximum transmissivity value of 73,000 ft?/d. All
three wells in area 4 used to estimate transmissivity are screened into gravel lenses
(identified as A2) with a mean transmissivity of 650 ft*d. Area 5 has a mean
transmissivity of nearly 3,700 ft%d. Area 6 has a mean transmissivity of 340 ft*d. The

four wells in Area 11 used to estimate the mean transmissivity (170 ft?/day) all are
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screened into gravel lenses (A2).

The 33 wells in the Quaternary alluvium and colluvium have a mean
transmissivity of 1,000 ft?/d (Table 4). The three wells screened exclusively into deltaic
material (C1) have mean transmissivity of 280 ft*d. The 17 wells in the upper confined
gravels (A1) have a mean transmissivity of 2,700 ft?/d. The 152 wells in the lower
confined gravels (A2) had the highest mean transmissivity of 12,000 ft’/day. The mean
transmissivity of the 141 wells in the Salt Lake Formation (Tsl) is 1,300 ft*day. Based
on 17 wells the mean transmissivity of the Wasatch Formation is about 350 ft*/day. Six
wells screened in various Paleozoic units have an average transmissivity of 7,200 ft*/day.

Sixty-seven existing aquifer test transmissivity values were compiled from
previous research (Table 5). Twenty of these values are from slug tests performed on
unconfined material by the Utah Geological Survey for a septic tank absorption density
study (Bishop et al., 2007).

Seventeen aquifer tests in the lower confined gravels (A2) have the highest mean
transmissivity of 57,000 ft?/day. Based on 26 aquifer tests, the Quaternary age material
has the lowest mean transmissivity of 160 ft/day. The average transmissivity from seven
wells in the upper confined gravels (A1) is 12,000 ft?/day. The average transmissivity
from eight aquifer tests of the Salt Lake formation is 840 ft/day. The mean
transmissivity of four aquifer tests in undifferentiated Paleozoic material (Pzu) 9,900
ft?/day. No aquifer test data could be found for the deltaic material (C1) and the Wasatch
Formation (Tw). Except for the Quaternary material and the Salt Lake Formation,
estimates of transmissivity from the aquifer tests were much higher than those from the

specific capacity data.
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Five wells that met testing criteria were located and owners’ permission to

conduct tests was secured. Each test was successfully conducted and analyzed and
compared to existing data of similar hydrogeologic units. The results were entered into
the GIS database and are summarized in Table 8.

The principal aquifer test yielded a transmissivity of 300,000 ft*/d.
Transmissivity results of the test conducted on the Salt Lake Formation in the Cove area
are 1,000 and 2,200 ft?/day. The western confined gravels have transmissivity estimates
of 500 and 900 ft*day. The transmissivities of the Salt Lake Formation in the Paradise
area are 1,000, 1,300 and 3,000 ft*/day. The transmissivities from the alluvium in the

Weston, ldaho area are 200 and 3,000 ft*/day.

Discussion

Although there are multiple estimates of transmissivity for each test, some
estimates are more reliable than others. The most reliable estimates had the best matches
to the theoretical curves, long recording intervals and water level fluctuations caused only
by pumping. The most reliable results of each test did not necessarily match previous
estimates for each area, nor do they all compare well to estimates from specific capacity.

The results from the aquifer tests performed for this study are summarized in
Table 8. These results were picked based on their duration, fit to theoretical curves and

analytical compatibility with the natural settings.

Weston Creek Subvalley

The most reliable estimate of transmissivity (200 ft/day) in this area is from the

Cooper-Jacob (1946) analysis of the drawdown data from the second test. Because it is
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assumed that precipitation or discharge water from the well was affecting the late-time of

drawdown data, analysis of the early-time data seems most reliable. The results of from
the recovery data are thought to be less reliable because a confined aquifer analysis
technique was used analyze the recovery data, when the Stevenson well is clearly in an
unconfined aquifer.

The estimate of transmissivity from the Stevenson well record specific capacity
data is 5,000 ft?/d. This differs significantly from the estimate of 200 ft*/d, probably
because the estimate is based on an air-lift test performed by the drillers who recorded the
specific capacity data. However, the transmissivity estimated from the recovery data is
3,000 ft*/day, which does agree with the specific capacity estimate.

The transmissivities estimated from the two Stevenson tests (Table 8) do not
match previous estimates from the Weston Creek area. Bjorklund and McGreevy (1971)
state that the transmissivity for the Weston Creek area is approximately 30,000 ft?/d.
This could be due to the Stevenson well only penetrating the upper portion of the alluvial
unit, or due to the highly heterogeneous nature of alluvial materials or both. Although
Bjorklund and McGreevy provided a transmissivity estimate for this area, it is probably
not based on a significant amount of data. There are few existing wells and no known
aquifer tests (besides the one conducted for this study) that could provide additional
information regarding transmissivity.

None of the well records in the Weston Creek subvalley in Utah yielded
transmissivity estimates, and Idaho well records were not examined for this study.
Because of this the only reliable transmissivity estimate produced by this study for the

Weston Creek area is from the Stevenson tests. However, the two estimates from the
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Stevenson tests vary by over an order of magnitude.

Western Confined Gravels

The most reliable estimate of transmissivity is 900 ft*day from the recovery data
from the second Tomkinson test. This is the best estimate because during pumping for
both Tomkinson tests, there were significant water level fluctuations, probably because of
variations in pumping rate. The recovery test is more reliable because the recovery
occurs at a constant rate (Kruesman and de Ridder, 1994). However, the results from the
recovery test and the pumping test are fairly consistent with each other.

Little is known about the A2 aquifer in this region. Robinson’s (1999) cross
sections and well drillers’ records indicate that this gravel aquifer is laterally continuous
in the western portion of Cache Valley, Utah.

Transmissivities for the western confined gravels are lower than those for the
confined gravels of the principal aquifer. The mean transmissivity for wells screened in
only unit A2 in area 3 is 9,000 ft/day, while the mean transmissivity for only the A2 unit
in the principal aquifer is 16,000 ft?/day. According to drillers’ records, the western
confined gravels contain a greater amount of silt than the gravels in the principal aquifer.
Also, the confined gravels of the principal aquifer are generally thicker than the western
confined gravels.

The estimate from the Tomkinson well is more than an order of magnitude less
than the mean transmissivities estimated from specific capacity for all A2 (12,000 ft*/day;
Table 4) and the mean transmissivity for the A2 unit in area 3 (9,000 ft*/day). The mean

transmissivity from existing aquifer tests in unit A2 is 57,000 ft*/day (Table 3). This
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estimate is probably significantly higher than the Tomkinson results because most of the

aquifer tests in unit A2 were performed in the eastern portion of the valley.

Southern Salt Lake Formation

The best estimate of transmissivity from the Henningsen well is 1,000 ft*/d from
analyzing the drawdown data using either the Neuman (1975) or Warren and Root (1963)
methods. The Neuman (1975) method accounts for the delayed gravity response in the
early-time data and is probably more appropriate than the Warren and Root method for
the most probable explanations (unconfined; boundary effect) of the trends observed in
the Henningsen well drawdown data. A low permeability boundary effect was observed
in the late-time pumping data of the Henningsen test. Although a boundary distance
estimate of 175 ft from the Henningsen well was determined, the estimate was based on a
single well. The boundary causing this effect is most likely the East Cache fault zone
which borders the eastern portion of area 2 and intersects the southern Salt Lake
Formation.

The mean transmissivity for Bjorklund and McGreevy’s area 2 from specific
capacity data is 680 ft*/day (Table 5). The mean transmissivity of the Salt Lake
Formation from specific capacity estimates throughout the valley is 1,300 ft?/day (Table
4), while the mean transmissivity from aquifer tests was 840 ft*/day (Table 3). The mean
transmissivity of the Salt Lake Formation only in area 2 is 1,000 ft?/day, which is very
similar to all of the other estimates and matches that of the estimate from the Henningsen
well. Overall, although the Henningsen test was influenced by a nearby boundary, its

results seem representative of the Salt Lake Formation in the southern part of Cache
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Valley.

Northern Salt Lake Formation

The two estimates of transmissivity from the Luthy aquifer test are similar. The
most reliable estimate for transmissivity is 2,200 ft*d from the pumping analysis. The
barrier boundary creates an effect analogous to another pumping well (image well) whose
pumping start time differs from the pumping well, making it challenging to calculate the
timing of the pumping discharge used in recovery analysis. This could affect the validity
of a recovery analysis.

The Salt Lake Formation in area 4 is bounded by the East Cache fault,
approximately 5,000 ft from the Luthy well, which is the most probable cause of the
boundary effects observed in the Luthy aquifer test data. The distance of the boundary is
between 1,500 and 15,000, depending on the aquifer’s storativity value.

The transmissivity estimated from the specific capacity data on the well driller’s
record is 136 ft?/d (Appendix B), which is almost an order of magnitude less than
estimates from the aquifer tests. The value for specific capacity was measured from an
air lift test, which by design results in less accurate water-level measurements.
Therefore, the estimate of transmissivity from the actual aquifer test is definitely more
representative and accurate than that of the driller’s air lift test.

The transmissivity estimates from the Luthy well agree with estimates from
specific capacity data and aquifer tests. The mean transmissivity estimated using wells
screened only to the Salt Lake formation in Bjorklund and McGreevy’s area 5 is 6,500

ft?/day, which is higher than specific capacity mean transmissivity for the Salt Lake
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Formation in area 2 (680 ft*/day) and the mean transmissivity for the Salt Lake Formation

for the entire valley (1,300 ft?/day). However, all estimates for transmissivity of the Salt
Lake Formation in this area fall within the same order of magnitude. The mean
transmissivity of area 5 estimated from specific capacity data is 3,700 ft?/day (Table 5),
which is probably higher than the estimate from the Luthy well because it includes
transmissivities from confined gravels, which are generally higher than Salt Lake

Formation transmissivities.

Principal Aquifer

The most reliable estimate of transmissivity from the Logan City wells is from the
background measurements while only the Center Street well was pumping. These data
match the Theis curve very well, with the exception of the late time boundary effect.
Relative to the tests in this valley performed by others summarized in Appendix B, this is
probably the best analysis for the principal aquifer. It is a multiple well test with more
than 700 min of data.

Karia et al. (1994) assumed that estimates of transmissivity from aquifer tests
performed by Bjorklund and McGreevy (1971) were inaccurate (too high) because they
considered the principal aquifer to be confined as opposed to leaky. The analysis of the
principal aquifer test for this study assumes that the principal aquifer is confined, because
several authors (Williams, 1962; Beer, 1967; Bjorklund and McGreevy, 1971; Anderson
et al., 1994; Robinson, 1999), well drillers’ records and the behavior of the drawdown
data from aquifer tests conducted on the principal aquifer offer evidence to support the

confined nature of the hydrologic units into which the municipal wells in the principal
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aquifer area are screened.

The transmissivity estimated from specific capacity data on the Center Street well
driller’s log (Appendix C) is 300,000 ft*/d and virtually identical to the estimate from this
study. All of the transmissivity values determined for the principal aquifer from specific
capacity tests are close to estimates from Bjorklund and McGreevy (1971), who
estimated that transmissivity for area 1 ranges from 10,000 to 330,000 ft*/d.

The transmissivity estimate from the principal aquifer test is higher than the mean
transmissivities estimated for A2 from both specific capacity (12,000 ft*/day; Table 4)
and aquifer tests (57,000 ft’/day; Table 3). This could be because the Logan City wells
are in a very thick and permeable portion of the principal aquifer. In fact, the gravels in
the principal aquifer are probably the most transmissive units in the valley.

It is highly probable that the adjacent East Cache fault could be acting as a low
permeability boundary in the vicinity of the River Park wells. However, this is not
conclusive evidence that the entire fault acts as a low permeability boundary, although
data from the Luthy and Henningsen tests also indicate the presence of a low
permeability zone near the East Cache fault. A definite source of the additional
drawdown observed in the River Park well cannot be determined until there is another
aquifer test completed with multiple (ideally three) observation wells and no interference
from other nearby wells. The results of the estimated boundary distance from the
principal aquifer test insinuate that some flow exists between the boundary between the
Paleozoic bedrock and the valley fill material. If the boundary was completely
impermeable, then the distance would be smaller than the value estimated.

Fracturing from structural deformation could allow for increased transmissivity
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and possibly increased connection to adjacent fractured Paleozoic bedrock. Salt Lake

Formation transmissivity could be significantly increased by fracturing near the area of
the East Cache fault. However, it seems more likely that the fault acts as a low

permeability area in both the south and the north.

Limitations

Transmissivity estimates plotted as points on a map allow for a better
understanding of the spatial distribution of aquifer properties. Most hydraulic parameters
are quite heterogeneous, especially over large areas. Even if one screened interval is
correlated and is the same unit as another interval, the hydraulic properties can be
significantly different. This was proven with aquifer tests conducted on both the
confined gravels (A2), as the Tomkinson test results are significantly different than the
Logan City results. Because of these differences, although they are stratigraphically
correlatable, the gravels on the separate sides of the valley should be treated as separate
hydrologic units.

There can be considerable error in estimates of transmissivity from specific
capacity. Theis et al. (1963) admit that the method is only an approximation subject to
limitations. Error can be introduced through measurement of specific capacity. The
value of specific capacity used for estimation requires that well discharge is constant over
the duration of the specific capacity test. The well drillers, who usually are the ones
measuring specific capacity, have little incentive for precise measurements and probably
only take one discharge measurement, which may be an estimate in itself. Measurements

of depth to water may also introduce error. Rarely does a well driller record how water
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level measurements were made and from where the measurements were taken (ground

surface versus top of casing). Sometimes the drawdown listed on a well driller’s log is
actually the depth to water, which can introduce serious error if left unnoticed. Another
measurement error comes from the duration of pumping. Pumping duration is probably
accurate within the nearest hour, unless the number of minutes is specifically mentioned
on a well driller’s record. If there is measurement error, then estimates of transmissivity
using specific capacity values are within an order of magnitude of the actual value.
Transmissivities from aquifer tests are generally much more accurate than those
from the Theis et al. (1963) specific capacity approximation. However, error is still
possible in aquifer tests. Measurement errors are primarily made in the discharge
measurements. Ideal aquifer tests are constant rate, meaning the pumping rate is kept
constant. However, rarely is a well’s discharge constant. Variations in discharge can
affect the shape of the drawdown curve, which causes for an imperfect fit to theoretical
type curves. Pumping rate could vary with pressure changes in the water delivery
system, such as opening an indoor faucet or changing the elevation of an output line.
Measurement error could also be introduced through water level measurements. Pressure
transducers were the primary means of water level measurements. Instrument drift or
improper pressure transducer calibration could cause water level measurement error. If
the data logger is malfunctioning, errors will be introduced. Error is also introduced if
the discharged water is applied to an area that recharges the aquifer of study in the
vicinity of the well. Error can also be introduced during the analysis of the aquifer test.
Improper application of analysis techniques could cause the incorrect estimate of

transmissivity.
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Due to error introduced during various parts of each aquifer test, estimates from

the aquifer tests of this study vary up to an order of magnitude. However, most of the
estimates are more accurate than an order of magnitude.

Estimates of transmissivity from the Stevenson well have the greatest error of all
of the tests because water discharging from the well was applied upgradient of the well
which was screened in an unconfined aquifer. Because of the recharge to the aquifer,
only early time data were analyzed. The estimated amount of error from this test is an
order of magnitude. That amount of error is reflected by the range of values of
transmissivity observed. Estimates of the thickness of the unconfined aquifer vary
greatly. The thickness can range from 53 to 1,000 ft, which would give a range of
estimates of hydraulic conductivity to be two orders of magnitude. As the aquifer is
made up of deltaic material, one would assume that the aquifer is fairly heterogeneous,
meaning that the aquifer in this area is less than 100 ft thick. Another important thing to
consider is that the thickness of the unconfined aquifer varies with water level.

Error from the Tomkinson test is considered to be substantial. Most error in
transmissivity was likely introduced from variations in pumping rate. During the first
aquifer test, the data logging equipment malfunctioned and provided unreliable results.
During the second aquifer test, the well owners used the water system, thereby causing
the pumping rate to vary. Although there was substantial error introduced, the analysis of
the recovery test is still considered more accurate than the estimate of transmissivity from
specific capacity data. The aquifer thickness estimate for this test is probably accurate
within five feet, which seems like a reasonable estimate for measurement error of depth

to sediment type from the driller’s log. This aquifer might be leaky in this area, which
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would introduce error in the aquifer test analysis. Sometimes, drawdown can give insight

as to whether the aquifer is acting as a leaky aquifer. Unfortunately, examining the
nature of the drawdown curve for this well is impossible.

Most of the error in the estimate for transmissivity for the southern Salt Lake
Formation was introduced during the application of the analysis. The geology of the
system in this area is not completely understood, so error could have been introduced by
misapplying the analysis technique. Also, during this test, the pump was powered by a
gas generator. It is possible that a gas generator as a power source could have caused
variations in the pumping rate. However, pumping rate was measured several times
during this test and little (less than 1 gpm) discharge fluctuation was observed during the
duration of the test.

Error incorporated in the northern Salt Lake Formation may have been introduced
during analysis. Like other wells near the East Cache fault zone, this well showed
increased drawdown during the later times of the aquifer test. For analysis, the observed
drawdown was attributed to the presence of a nearby low permeability zone. However,
the results are erroneous if this well is in fact responding to a dual porosity system.
Estimates for transmissivity for both the recovery and the drawdown analysis were within
the same order of magnitude.

Most error in the principal aquifer test is likely from variations in discharge. For
example, pumping rate in the Crockett well varied from 4,350 to 7,850 gallons per
minute during the first 90 minutes of pumping. That is approximately 50% variation in
pumping rate. However, the analysis we summarized was that of the drawdown observed

when the Center Street well was pumping. If a similar amount of variation in pumping
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rate occurred for the Center Street well, then the resulting transmissivity likely varied

plus or minus 200,000 ft*/d, which is well within an order of magnitude of the estimated

transmissivity.

Recommendations
Studies to further the knowledge of interactions in this area are vital for good
water policy and management. It is recommended that the following steps be taken to
accurately model Cache Valley’s hydrologic system in order to make informed water
decisions:
1) Further characterize the boundaries around the valley
2) Conduct nested piezometer aquifer tests to estimate the vertical hydraulic
conductivities of the confining layers
3) Conduct geophysical studies
4) Use precipitation data and water levels to create a hydrologic budget
Another aquifer test of the principal aquifer using Logan City’s wells would be
very useful in determining the exact location of the boundary detected by the aquifer test
conducted for this study. In order to better define the location of the boundary, more
observation wells and more time-drawdown data would be necessary. The Center Street
well (25-3395) could serve as the pumping well while any or all of the following wells
could be observation wells: the River Park well (9925003P01), the Crockett well (25-
3394), the well owned by Utah State University (25-8765), and a nearby well owned by a
greenhouse (25-9878). If a coordinated effort can be set forth to minimize interference

from other wells, an accurate recording of the boundary effect with a precise location can
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be ascertained.

A better understanding of boundary effects on other portions of the East Cache
fault and examining the West Cache fault could be useful in describing the hydrogeologic
boundaries of the valley, as recommended by Myers (2003). A multiple-well aquifer test
north of Logan, perhaps in the area of the Luthy well, would help define the location of
boundaries in the northern part of the valley. One or more tests with observation wells on
the east side of the East Cache fault would be useful in describing the horizontal
hydraulic conductivity across the fault.

As recommended by Robinson (1999) and Myers (2003), a nested aquifer test
with hydraulically separate piezometers set apart in Al, B1, A2, B2, and Qau should be
conducted. This would allow for a better understanding of the vertical hydraulic
conductivity and leakance of the major confining units in the valley.

More geophysical information would be useful in gaining a better understanding
of the unconsolidated material. Both downhole and shallow surface geophysical data
could be useful in understanding the hydrostatigraphy of the region. Downhole gamma
would be useful in identifying various clay layers and the presence of volcanic ash, if this
technique was applied to any available open holes (abandoned wells, pumpless wells,
incomplete wells). Neutron porosity logs in combination with density logs would allow
for a reasonable estimate of porosity in various units throughout the valley. Also, if cost
IS not a major restriction, holes could be drilled and geophysically logged.

Surface geophysical techniques could also be useful. More work should be done
to better define the boundaries between the consolidated and unconsolidated material

around Cache Valley. This could be accomplished with techniques like seismic surveys
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and ground penetrating radar.

There is an immense amount of climate and water level data available for the
valley. There has yet to be a complete and thorough examination of the relationship
between the two. The USGS has over 100 years of well water level and stream discharge
data available to the public (http://ut.water.usgs.gov). The National Oceanic and
Atmospheric Administration (NOAA) website (http://www.noaa.gov) and the Utah
Climate Center (http://climate.usurf.usu.edu) also have over 100 years of precipitation
data for the entire Bear River watershed. Time-series statistical methods could be used to
analyze all of the climate data, including evaporation, within the entire watershed of the
valley, including the surrounding mountains to the divide, for various periodicities. The
aquifers that each well with water level data is screened into could be identified, then the
water levels for the wells and surface water discharge rates could be examined in a
similar fashion as the climate data. A comparison of the results could allow a better
understanding of the role that climate plays in water level fluctuations. One could even
get a better understanding of which climate records have the closest relationships to water
levels. This could also better define the mean annual precipitation input for the Bear
River watershed, which is important for model simulations.

Another useful ancillary study would be to use GIS to plot the above mentioned
climate data on a map of the watershed in combination with compiled stream discharge
values to produce a hydrologic budget for the Bear River watershed. Infiltration/seepage
rates for soils, canal linings, streams and reservoirs could be useful in understanding
fluxes between the surface and subsurface hydrologic systems. Also, if the spatial inputs

and outputs of the watershed can be understood and the data can be separated into various
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spatial regions (i.e., Cache Valley and the Bear River Range) then the various

groundwater fluxes between Cache Valley and its surroundings might be better

understood.

Planner Recommendations

This work was funded by Cache County planners. To make the results more
applicable, a summary of uses and recommendations for planners is briefly described
below. Well logs and aquifer tests were compiled to determine the distribution and
hydraulic properties of aquifer materials in Cache Valley, both of which provide useful
information to county planners.

Well Placement and Aquifer Materials. Overall, the results demonstrate that there
are several hydrogeologic units in the valley that are transmissive enough to provide an
adequate domestic water supply, especially on the east side of the valley.

Pumping induced cones of depression in high transmissivity aquifers are wide and
flat while the cones of low transmissivity aquifers are steep and narrow (Kruseman and
de Ridder, 1994). A wide, flat cone of depression is preferred. Aquifers with high
transmissivities are generally better aquifers than those with lower transmissivities,
because they allow for greater and more efficient flow from wells. Due to its high
transmissivity (partially due to its significant saturated thickness) the principal aquifer is
the most productive aquifer in the valley. Based on their high transmissivities from the
results of this study, the western confined gravels and the confined gravels north of the
principal aquifer along the eastern side of the valley are important aquifers. The principal

aquifer is by far the most suitable aquifer for municipal supplies. On the western side of
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the valley, the highest transmissivity values are related to the western confined gravels

and Tertiary rocks near the town of Wellsville.

Tertiary age formations are important water sources for domestic supply wells in
the valley. Although previous researchers (Bjorklund and McGreevy, 1971; Robinson,
1999) mention the Salt Lake Formation as a water supply source, they underestimate the
prevalence and importance of wells screened in this unit. However, municipalities should
consider Tertiary formations as a second choice to the lower confined aquifer. However,
high productivity wells like Logan City’s Crockett well are screened into both the upper
Salt Lake Formation and the confined gravel units. Including the Salt Lake Formation in
the screened interval may be a viable solution to the thinner confined gravels in the
Smithfield area and on the west side of the valley.

Shallow wells penetrating unconfined Quaternary alluvial units are becoming less
common. Most of the wells tapping unconfined aquifers in the valley are older and many
have been destroyed or abandoned. Although some of the unconfined aquifers can
probably support privately owned wells, deeper wells can penetrate confined units of
higher transmissivity with a lower probability of interacting with surface waters (Olsen,
2007). Due to their thin, discontinuous and heterogeneous nature and the fact that they
are unconfined, Cache Valley alluvial aquifers are not reliable sources of water.

Although the deltaic units in the valley (C1) may be more transmissive, the
confined gravels (A2) have a greater saturated thickness and a greater areal extent, and as
such they comprise the most transmissive aquifers in the valley. Although they are
highly transmissive, the deltaic units in the valley are also unconfined, perched aquifers

that are not likely to adequately supply a well.
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The lower confined gravels (A2) are the most productive and utilized aquifer in

Cache Valley. Most of the municipal wells in the valley make use of this aquifer. The
confined gravels are thick, fairly continuous and highly transmissive. Although the
confined gravels are limited to scattered lenses near the center of the valley, they are an
important source of water near both the eastern and western margins of the valley. Even
though the aquifer is thinner on the west side of the valley, it is still the most transmissive
unit of the western Cache Valley aquifers. It is the primary unconsolidated interface with
the adjacent Paleozoic materials. Transmissivities in the lower confined gravel unit are
highest near the stream outlets into the valley (e.g., Logan River) and appear to mimic the
distribution of the overlying deltaic deposits.

Although the principal aquifer is very transmissive, all the wells tested near the
East Cache fault zone displayed increased drawdown in the late time aquifer tests.
Drilling a well near the contact between the Paleozoic bedrock material and the valley fill
may cause increased drawdown. Due to this, nearby wells, boundaries and subsequent
cones of depression should be considered when placing wells near the East Cache fault
zone. Cumulative drawdown effects from multiple pumping wells near low permeability
boundaries could possibly adversely impact shallower wells in the area.

Paleozoic bedrock may be adequate for water supply in some areas, as both
Paradise and North Logan derive some of their water from this source. Unfortunately,
the hydraulic parameters are poorly defined and limited to a few values.

Transmissivity. The importance of knowledge of transmissivity cannot be
overemphasized. Transmissivity allows for estimates of water levels near pumping wells,

groundwater flow and contaminant transport times. Transmissivity values can also help
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in the characterization of aquifer heterogeneity and parameterization of numerical

groundwater flow models (Mace, 2001).

Transmissivity is key for wellhead protection delineation and similar estimates of
where potential contaminants will travel in the presence of pumping wells. Knowledge
of transmissivity is important when deciding on a waste disposal site. Fluid travel paths
from a disposal site to the water table require detailed information on the physical
characteristics and extent of all materials in the zone of flow. Flow system properties
should be deciding factors in choosing a disposal technique and the probable
consequences of each disposal technique (Brown, 1964).

Knowing the transmissivity of the deltaic material allows for estimates of how
long it would take irrigation water to travel through the delta and to come out as springs.
Values of transmissivity in this material help engineers properly evaluate the relative
safety of slopes in the deltaic areas, especially in populated locations. Transmissivity
estimates of the northern Salt Lake Formation could allow one to estimate travel times of
potential contaminants from future mountain front development to various public supply
systems. Transmissivity estimates can help planners decide good locations for aquifer
storage and recovery sites. Transmissivity can be used to predict whether a new well will
cause excessive drawdown in nearby wells, and the size of the area that well will effect.

The transmissivities in this thesis are only applicable in the horizontal direction.
The aquifers in the study area are likely anisotropic, which means that the vertical
hydraulic conductivities are likely very different from the horizontal hydraulic
conductivities. Using these values to compute vertical flow in an aquifer will likely

result in a margin of error that could be several orders of magnitude.
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Appendix B: Transmissivity from specific capacity



Table 10: Transmissivity from specific capacity of well drillers' records.
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WRNUM Location Diameter Unit Q s t T
(in) (gpm) (f) | (min) | (ft*/day)
25-10288 N400 E440 S4 13 10N 1W SL 6.0 Tsl 1.5 280.0 | 24.0 1
25-8149 $1900 W2050 NE 30 12N 1W SL 6.0 Tsl 1.0 100.0 2.0 2
25-10205 S$1110 W2311 NE 06 11N 1W SL 6.0 Tsl 2.0 220.0 8.0 2
25-9682 N316 W492 E4 26 14N 2W SL 6.0 Tsl 2.0 200.0 3.0 2
25-7410 N1450 E760 SW 15 13N 1E SL 8.0 Tsl 3.5 240.0 8.0 3
25-7610 $1550 W240 N4 34 11N 1W SL 4.0 Tw 2.0 90.0 0.5 4
25-4156 N40 E1580 SW 35 13N 1E SL 6.0 Tsl 2.0 100.0 6.0 4
25-10206 N770 E1590 SW 23 14N 2W SL 4.0 Tsl 7.0 300.0 | 24.0 6
25-9599 N825 W390 SE 10 13N 1E SL 6.0 Tsl 3.5 114.0 3.0 6
25-8226 $2005 W545 NE 14 10N 1W SL 6.0 Tsl 5.0 150.0 3.0 7
25-8226 51980 W396 NE 14 10N 1W SL 6.0 Tsl 5.0 150.0 3.0 7
25-8226 $1220 W300 NE 14 10N 1W SL 6.0 Tsl 5.0 150.0 3.0 7
25-10118 N825 E1225 SW 23 14N 2W SL 6.0 Tsl 5.0 140.0 2.0 7
25-10496 N860 E1830 SW 29 12N 1W SL 6.8 Tsl 8.0 201.0 | 12.0 9
25-8172 N1350 W1550 SE 10 13N 1E SL 4.0 Tsl 5.0 110.0 2.0 10
25-9318 S900 E1650 NW 17 11N 1W SL 4.0 A2/Tsl 25.0 460.0 1.0 11
25-2568 N15 W100 E4 05 14N 1W SL 6.0 Tw 4.0 75.0 3.0 11
25-9991 S468 E1220 W4 19 13N 1W SL 8.0 Tsl 10.0 149.0 1.0 12
25-10176 $1480 W50 N4 21 10N 1E SL 6.0 Tsl 7.0 120.0 4.0 12
25-10176 $1200 W50 N4 21 10N 1E SL 6.0 Tsl 7.0 120.0 4.0 12
25-10478 S$200 E1420 NW 12 13N 1W SL 6.0 A2 5.0 80.0 2.0 12
25-3215 $3860 W153 NE 17 13N 1W SL 5.0 A2 2.5 42.0 4.0 13
25-8734 N2370 W1560 SE 10 13N 1E SL 6.0 Qau/A2 5.0 76.0 2.0 13
25-7397 N920 W2365 SE 13 12N 2W SL 6.0 Tsl 9.0 139.0 3.0 13
25-10113 S$700 W1625 NE 13 13N 2W SL 6.0 Al 10.0 160.0 6.0 13
25-9610 N1101 W1489 S4 32 12N 1W SL 6.0 Tsl 11.0 196.0 | 48.0 14
25-10540 N1005 E800 SW 23 10N 1W SL 6.0 Pzu 10.0 160.0 | 29.0 15
25-8226 $2505 W545 NE 14 10N 1W SL 4.0 Tsl 4.0 50.0 1.0 16
25-9612 S4110 E575 NW 32 12N 1W SL 6.0 Tsl 15.0 170.0 1.3 17
25-9949 N2654 E1079 S4 26 14N 2W SL 6.0 Tsl 12.0 140.0 8.0 19
25-9768 S$200 W2000 E4 13 10N 1W SL 6.0 Tsl 15.0 172.0 8.0 19
25-10166 N1540 E2250 SW 29 12N 1W SL 6.0 Tsl 20.0 190.0 2.0 19
25-9579 S3740 E30 NW 11 9N 1E SL 6.0 Tsl 12.0 117.0 2.0 20
25-9920 S685 E1340 NW 11 10N 1W SL 6.0 A2 10.0 100.0 3.0 20
25-9200 N1140 W350 54 29 12N 1W SL 3.0 Tsl 5.0 50.0 1.0 21
25-4898 N2750 W450 SE 30 13N 1E SL 6.0 Al 2.0 22.0 20.0 21
25-10205 $1110 W335 NE 06 11N 1W SL 6.0 Tsl 5.0 56.0 36.0 22
25-10295 N575 E375 SW 13 14N 1E SL 5.0 Tsl 10.0 86.0 2.0 24
25-9510 S246 W442 NE 16 13N 1ESL 6.0 Tsl 15.0 125.0 2.0 24
25-9990 S50 E220 W4 29 12N 1W SL 6.0 Tsl 15.0 110.0 2.0 24
25-10047 S$523 W1234 NE 24 13N 2W SL 5.0 Tsl 15.0 150.0 | 24.0 24
25-9781 $1200 E660 N4 32 12N 1W SL 6.0 Tsl 17.0 165.0 | 25.0 24
25-10149 N2300 E310 SW 27 13N 1W SL 6.0 A2 5.0 40.0 2.0 25
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WRNUM Location Diameter Unit Q s t T
(in) (gpm) (ft) | (min) | (ft?/day)
25-8761 N769 W2831 E4 02 12N 1E SL 6.0 Tsl 7.0 60.0 8.0 25
25-10557 $999 W1065 NE 13 12N 2W SL 6.0 Tsl 8.0 65.0 4.0 26
25-8680 S90 W440 N4 26 14N 1E SL 6.0 Tsl 5.0 37.0 2.0 27
25-8301 N525 W140 5S4 29 12N 1W SL 6.0 Tsl 10.0 70.0 1.0 27
25-9636 N1610 W270S4 15 13N 1E SL 6.0 Tsl 11.0 75.0 2.0 29
25-9481 N3303 W1364 SE 13 12N 2W SL 6.0 Tsl 17.0 108.0 1.0 29
25-8485 N210 W740 SE 19 12N 1W SL 6.0 Tsl 20.0 140.0 4.0 30
25-9922 N200 E830 SW 01 10N 1W SL 6.0 Tsl 11.0 72.0 2.5 31
25-9284 $1100 E1600 NW 02 10N 1W SL 6.0 A2 15.0 96.0 2.0 31
25-9006 S$1110 E500 W4 29 12N 1W SL 6.0 Tsl 15.0 110.0 | 24.0 32
25-9006 S$1135 E100 W4 29 12N 1W SL 6.0 Tsl 14.0 90.0 6.5 33
25-4970 S60 E225 N4 15 14N 1W SL 4.0 Qau 2.0 16.0 100.0 34
25-8854 S$1750 E2450 NW 15 13N 1E SL 6.0 Tsl 25.0 150.0 2.0 35
25-8854 $1750 E2450 NW 15 13N 1E SL 6.0 Tsl 25.0 150.0 2.0 35
25-9745 S$1028 W468 E4 13 10N 1W SL 8.0 Tsl 5.0 30.0 10.0 35
25-9404 N25 W258 SE 20 14N 1W SL 6.0 A2/Tsl 10.0 55.0 2.0 36
25-8787 S$1131 WA4723 NE 23 14N 1E SL 6.0 Qau 18.0 95.0 3.0 38
25-5063 $1241 W256 NE 22 10N 1W SL 6.0 Tw 10.0 50.0 1.5 39
25-8946 N1693 W657 S4 29 12N 1W SL 6.0 Tsl 20.0 95.0 1.0 39
25-5728 N270 E1900 W4 23 14N 1E SL 10.0 Tsl 60.0 230.0 0.3 40
25-10228 S683 W595 NE 24 10N 1W SL 6.0 Tsl 14.0 68.0 2.0 41
25-10569 S20 E1190 NW 06 11N 1E SL 6.0 A2 15.0 78.0 5.0 41
25-9469 S615 E15 W4 03 13N 1W SL 6.0 Tsl 10.0 60.0 48.0 41
25-9879 N2582 E1247 W4 19 12N 1W SL 6.0 Tsl 30.0 121.0 2.0 43
25-9605 N1100 E1200 SW 01 10N 1W SL 6.0 A2 27.0 133.0 6.0 43
25-8594 N688 E283 W4 13 10N 1W SL 6.0 C1 3.5 15.0 1.0 43
25-10198 N1170 E1420S4 03 13N 1E SL 6.0 A2 15.0 70.0 4.0 44
25-7317 S275 E1 N4 09 13N 1E SL 16.0 A2 40.0 150.0 2.0 45
25-8306 N2015 W90 S4 24 14N 1E SL 6.0 C1/Tsl 7.0 30.0 2.0 46
25-9007 N600 E2250 W4 29 12N 1W SL 6.0 Tsl 7.0 30.0 2.5 a7
25-10157 $220 W1100 E4 29 14N 1E SL 6.0 A2 10.0 40.0 1.5 48
25-9006 $1110 E800 W4 29 12N 1W SL 6.0 Tsl 16.0 70.0 24.0 54
25-9506 N1135 W525 5S4 35 14N 1E SL 6.0 Al 6.0 26.0 9.0 56
0625001M00 $1656 W2160 NE 18 12N 1W SL 6.0 Tsl 10.0 40.0 12.0 56
25-10134 N90 E1585 W4 33 10N 1E SL 6.0 Tsl 30.0 92.0 2.0 64
25-5188 $1600 W600 NE 05 13N 1W SL 4.0 Tsl 10.0 30.0 2.0 70
25-10371 $320 E440 W4 03 13N 1E SL 6.0 A2 15.0 40.0 1.0 70
25-8965 S$920 E810 N4 14 9N 1E SL 8.0 C1 39.0 114.0 6.0 70
25-9473 N1297 W880 S4 26 14N 2W SL 6.0 Tsl 7.0 20.0 4.0 73
25-2991 S$700 W650 NE 10 13N 1E SL 6.0 Tsl 2.0 5.0 0.8 73
25-10064 $2881 E1847 N4 34 10N 1E SL 6.0 Tsl 11.0 30.0 2.5 73
25-10795 N100 E300 SW 27 14N 1E SL 8.0 A2 30.0 76.0 2.5 76
25-9611 N1047 E978 SW 32 12N 1W SL 5.0 Tsl 25.0 69.0 4.0 77
25-2439 N495 W1600 E4 29 13N 1E SL 6.0 A2 25.0 67.0 4.0 77
25-10737 S$2368 E1093 NW 11 9N 1E SL 6.0 Qau 12.0 32.0 4.0 78
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WRNUM Location Diameter Unit Q s t T
(in) (gpm) (ft) | (min) | (ft?/day)
25-10158 $1300 E100 W4 12 12N 1E SL 4.5 Tsl 18.0 85.0 10.0 81
25-8054 S50 E650 W4 14 9N 1E SL 6.0 Qau 22.0 53.0 2.0 82
25-4781 N1800 E2380 SW 10 10N 1W SL 8.0 Tw 80.0 220.0 | 24.0 82
25-10023 N622 E1520 SW 26 14N 2W SL 6.0 Tsl 12.0 30.0 8.0 87
25-7700 S500 E1650 NW 02 13N 1E SL 6.0 A2 20.0 45.0 2.0 88
25-9802 N397 W1254 E4 28 13N 1W SL 5.0 A2 50.0 90.0 2.0 91
25-6773 S240 W950 NE 34 14N 1E SL 6.0 A2 20.0 45.0 4.0 92
25-7544 N1140 W360 S4 29 12N 1W SL 6.0 Tsl 12.0 30.0 24.0 94
25-9168 N1000 W1100 SE 01 10N 1W SL 6.0 A2 27.0 55.0 1.7 95
25-9339 N300 E420 W4 34 11N 1W SL 6.0 Tw 50.0 106.0 3.0 96
9325009P00 S400 E1150 W4 11 9N 1E SL 6.0 Tsl 20.0 40.0 1.5 96
25-9381 N2109 E1167 SW 11 9N 1E SL 6.0 Qau 20.0 40.0 1.5 96
25-8892 S$1851 E1872 NW 11 10N 1W SL 6.0 A2 22.0 40.0 0.5 97
25-4478 N575 W1170 SE 34 11N 1E SL 6.0 A2 10.0 20.0 2.0 98
25-9742 S420 E490 NW 17 13N 1E SL 6.0 A2 30.0 60.0 2.0 98
25-9582 N1402 E1044 SW 11 9N 1E SL 6.0 Tsl 30.0 57.0 1.5 101
25-9963 $1230 E665 W4 11 10N 1W SL 8.0 A2 22.0 40.0 2.0 103
25-9923 N450 W50 SE 11 9N 1E SL 6.0 Qau 30.0 60.0 4.0 104
25-9996 S464 E25 NW 10 13N 1W SL 6.0 Qau 6.0 11.0 1.5 105
25-9231 S200 W220 N4 31 12N 1W SL 6.0 Tsl 24.0 44.0 2.0 107
25-9766 S$756 W200 E4 13 10N 1W SL 8.0 Tsl 30.0 140.0 1.0 112
25-9484 S718 E629 NW 35 14N 2W SL 6.0 Tsl 30.0 50.0 1.0 112
25-8634 $1490 W155 NE 04 12N 1E SL 6.0 A2 10.0 20.0 12.0 112
0125002P00 N120 W1085 S4 01 10N 1W SL 8.0 Tsl 43.0 81.0 10.0 113
25-8966 N967 W85 SE 19 12N 1W SL 6.0 Tsl 27.0 52.0 9.0 114
25-9925 $1100 W1370 E4 31 12N 1W SL 4.0 Tsl 29.0 50.0 1.0 115
25-10032 N200 E1960 SW 34 13N 1E SL 6.0 A2 50.0 85.0 2.0 116
25-9333 N2795 E31 SW 34 11N 1W SL 6.0 Tw 50.0 90.0 5.0 117
25-7734 N1540 W2075 SE 17 13N 1W SL 6.0 A2 40.0 67.0 2.0 118
25-8336 S4271 E2462 NW 32 12N 1W SL 4.0 Tsl 6.0 10.0 1.0 119
25-9661 N2569 W1096 SE 11 9N 1E SL 8.0 Qau 18.0 30.0 4.0 119
25-9614 N530 E785 SW 26 14N 2W SL 6.0 Qau 25.0 40.0 2.0 123
25-9427 $100 E1050 NW 34 11N 1W SL 6.0 Tw 30.0 53.0 2.0 124
0525001M00 N1340 W2993 SE 34 11N 1ESL 6.0 A2 10.0 15.0 1.0 124
25-10132 S$1150 E1050 NW 19 12N 1W SL 6.0 Tsl 20.0 35.0 8.0 125
25-10205 $2240 W344 NE 06 11N 1W SL 6.0 Tsl 30.0 47.0 3.5 131
25-6338 N210 W700 E4 10 13N 1ESL 4.0 Tsl 1.0 2.0 72.0 132
25-7882 N1000 W50 SE 19 12N 1W SL 6.0 Tsl 10.0 12.0 0.2 135
25-9662 N568 E167 S4 01 14N 1E SL 6.0 Tsl 45.0 65.0 2.0 136
25-9326 N170 W460 E4 14 11N 1E SL 8.0 Pzu 110.0 177.0 | 20.0 139
25-8777 S145 W60 N4 24 14N 1E SL 6.0 Tsl 15.0 20.0 1.0 140
25-9195 S$2851 E1452 NW 11 9N 1E SL 6.0 Qau 22.0 30.0 1.5 141
25-9373 N300 E790 W4 34 11N 1W SL 6.0 Tw 55.0 78.0 3.0 143
25-9880 S883 W1184 N4 19 12N 1W SL 6.0 Tsl 50.0 60.0 2.0 149
25-5403 $2640 E185 NW 14 10N 1W SL 4.0 A2 8.0 10.0 0.5 151
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WRNUM Location Diameter Unit Q s t T
(in) (gpm) (ft) | (min) | (ft?/day)
25-8725 $1630 W1210 NE 03 12N 1E SL 6.0 A2 60.0 80.0 3.0 152
25-4937 S$230 W30 NE 21 10N 1E SL 5.0 Tsl 50.0 68.0 3.0 153
25-10451 N1400 W330 SE 10 9N 1E SL 6.0 Tsl 19.0 23.0 1.0 154
25-9703 N412 E2594 W4 24 14N 1E SL 8.0 Tsl 33.0 40.0 3.0 160
25-4891 S$1825 E1760 NW 13 10N 1W SL 4.0 Tsl 10.0 12.0 1.0 166
25-8222 S5066 W610 NE 06 11N 1W SL 6.0 Tsl 22.0 25.0 2.0 173
25-8727 S767 E1641 NW 33 13N 1E SL 8.0 A2 30.0 34.0 4.0 175
25-10012 N2500 E540 SW 34 14N 1E SL 6.0 A2 20.0 20.0 0.5 176
25-5180 N1450 E630 SW 16 13N 1W SL 8.0 Qau 45.0 50.0 4.0 179
25-7397 N1335 W2585 SE 13 12N 2W SL 4.0 Tsl 50.0 60.0 4.0 183
25-8808 N1470 W1930 SE 13 12N 2W SL 4.0 Tsl 50.0 60.0 4.0 183
25-9374 N300 E1090 W4 34 11N 1W SL 6.0 Tw 75.0 82.0 3.0 186
25-8541 S$293 E1445 NW 11 14N 1E SL 6.0 A2 35.0 37.0 2.0 186
25-9375 N231 E1447 W4 34 11N 1W SL 6.0 Tw 70.0 74.0 2.0 186
25-9775 S535 E206 NW 12 10N 1W SL 8.0 Tsl 30.0 30.0 2.0 188
25-9540 $1052 E76 W4 33 12N 1W SL 6.0 Tsl 22.0 23.0 2.0 188
25-10074 S85 W3840 NE 01 10N 1W SL 6.0 A2 75.0 80.0 3.0 190
25-2195 N1200 W200 SE 12 10N 1W SL 4.0 Tsl 15.0 15.0 1.0 199
25-4920 N1405 W625 SE 04 11N 1E SL 4.0 Al 5.0 5.0 1.0 199
25-4800 N1610 E2590 SW 22 12N 1E SL 4.0 A2 10.0 10.0 1.0 199
25-9568 N630 W50 E4 24 12N 1E SL 4.0 A2 10.0 10.0 1.0 199
25-3286 N790 W1180 SE 26 14N 2W SL 12.0 Qau 25.0 20.0 1.0 206
25-4913 S140 E2320 NW 28 12N 1ESL 2.0 Al 20.0 20.0 1.0 220
25-55 N155 W200 E4 16 10N 1E SL 6.0 A2 12.0 10.0 1.0 224
25-9635 $2652 W846 NE 13 10N 1W SL 8.0 Tsl 49.0 40.0 1.5 225
25-4909 N740 W1750 SE 05 11N 1W SL 4.0 Tsl 6.0 5.0 0.5 226
25-9256 N1300 E1500 SW 26 14N 2W SL 4.0 Qau 10.0 10.0 6.0 226
25-9623 N1050 W2360 E4 06 11N 1W SL 6.0 Tsl 27.5 22.0 0.8 229
25-8926 N50 W300 SE 01 10N 1W SL 6.0 A2 27.0 22.0 1.0 229
25-9006 S$860 E100 W4 29 12N 1W SL 6.0 Tsl 15.0 15.0 24.0 235
25-10178 N950 E500 SW 16 13N 1W SL 6.0 A2 30.0 25.0 2.0 236
25-10482 N950 E160 SW 16 13N 1W SL 6.0 A2 30.0 25.0 2.0 236
25-10482 N950 E810 SW 16 13N 1W SL 6.0 A2 30.0 25.0 2.0 236
25-10482 N300 E990 SW 16 13N 1W SL 6.0 A2 30.0 25.0 2.0 236
25-8085 §2135 W1225 NE 15 12N 1E SL 6.0 A2 60.0 48.0 2.0 246
25-6067 N1500 E1075 SW 08 11N 1W SL 6.0 Tw 20.0 15.0 1.0 248
25-9936 N690 W200 SE 19 13N 1W SL 6.0 A2 20.0 15.0 1.0 248
25-10357 S$200 W200 NE 07 13N 1W SL 6.0 A2 20.0 15.0 1.3 253
25-9901 S578 W1560 NE 03 12N 1E SL 6.0 A2 40.0 30.0 1.0 254
25-5777 S$210 W940 NE 34 11N 1E SL 10.0 Tsl 6.0 4.0 1.0 256
25-7918 S$2610 E1880 NW 27 11N 1W SL 6.0 Tsl 20.0 15.0 4.0 277
25-8360 S670 W520 N4 15 13N 1E SL 6.0 Tsl 15.0 10.0 1.0 279
25-6053 N1570 W675 SE 24 14N 1E SL 10.0 Tsl 300.0 232.0 | 24.0 284
25-10722 N250 W350 S4 27 14N 2W SL 6.0 Qau 53.0 30.0 1.0 284
25-6040 S300 W200 E4 12 10N 1W SL 8.0 A2 15.0 10.0 3.0 292
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WRNUM Location Diameter Unit Q s t T
(in) (gpm) (ft) | (min) | (ft?/day)

25-4333 N670 W1520 SE 10 10N 1W SL 4.0 Tw 7.0 5.0 2.0 293
25-9232 N2345 E1479 SW 03 9N 1E SL 6.0 A2 30.0 20.0 2.0 295
25-9396 S$270 W100 E4 18 11N 1E SL 6.0 Al 30.0 20.0 2.0 295
25-9820 S40 W1460 E4 27 11N 1ESL 6.0 A2 30.0 20.0 2.0 295
25-4655 N610 E760 SW 10 11N 1E SL 4.0 A2 25.0 20.0 12.0 296
25-6976 N1660 E1350 SW 15 10N 1W SL 10.0 Pzu 200.0 148.0 | 36.0 305
25-9753 N119 W1536 SE 33 13N 1E SL 6.0 A2 60.0 40.0 4.0 311
25-8269 N361 E3187 W4 21 13N 1E SL 4.0 Tsl 15.0 10.0 2.0 314
25-8509 N1890 W75 SE 11 11N 1W SL 4.0 A2 30.0 20.0 2.0 314
25-8478 $2200 W150 N4 26 14N 2W SL 4.0 Qau 15.0 10.0 2.0 314
25-10108 $1420 W1150 NE 15 9N 1E SL 6.6 Qau 23.0 15.0 6.0 323
25-9810 $1220 W100 NE 32 13N 1E SL 6.0 A2 50.0 30.0 2.0 328
25-9524 N775 W1235 5S4 26 14N 2W SL 6.0 Qau 30.0 20.0 14.0 340
25-9993 $1580 E280 NW 27 11N 1W SL 6.0 Tw 26.0 14.0 1.0 346
25-10344 N250 E2300 W4 11 9N 1E SL 2.5 Qau 22.0 14.0 3.0 361
25-4923 N550 W75 SE 19 12N 1W SL 6.0 Tsl 11.0 5.0 0.3 363
25-5418 N1950 E90 SW 11 10N 1W SL 6.0 Tw 10.0 5.0 1.0 373
25-3430 N775 W2380 SE 03 11N 1E SL 4.0 A2 10.0 5.0 0.5 376
25-8322 N319 E1830 SW 27 14N 1E SL 6.0 A2 40.0 21.0 3.0 387
25-7639 N50 E50 SW 29 12N 1W SL 12.0 Tsl 40.0 18.0 2.0 390
25-4904 $2525 W1990 NE 05 11N 1W SL 4.0 Tsl 10.0 5.0 1.0 397
25-5773 $1625 W720 NE 34 14N 1E SL 4.0 Qau 10.0 5.0 1.0 397
25-10245 N1200 W585 SE 07 13N 1W SL 6.0 A2 15.0 7.0 1.0 399
25-7349 $2505 E2536 NW 18 10N 1E SL 4.0 Tsl 18.0 10.0 6.0 407
25-10123 N2080 E80 SW 21 11N 1W SL 6.0 Tsl 20.0 12.0 48.0 409
25-7352 N1765 E690 SW 27 11N 1W SL 6.0 Tw 10.0 5.0 4.0 415
25-7392 $1560 W1000 NE 3 13N 1E SL 12.0 Qau 120.0 55.0 8.5 432
25-7410 N1400 E1810 SW 15 13N 1E SL 6.0 A2 20.0 10.0 10.0 443
25-10137 N215 W195 SE 20 11N 1W SL 6.0 Tsl 25.0 14.0 72.0 450
25-8663 $2350 W2050 NE 11 10N 1W SL 6.0 A2 24.0 10.0 1.5 462
25-9209 $162 E285 NW 30 12N 1W SL 6.0 Tsl 20.0 8.0 1.0 466
25-8863 N884 E410 SW 34 10N 1E SL 10.0 Qau 20.0 8.0 3.0 469
25-5291 N1450 W1300 SE 34 13N 1E SL 6.0 Tsl 12.0 5.0 2.0 473
25-7885 S175 E825 NW 31 12N 1W SL 6.0 Tsl 12.0 5.0 2.0 473
25-6000 S$370 W1520 NE 14 12N 1W SL 6.0 A2 40.0 20.0 36.0 482
25-10515 N1350 E160 SW 22 11N 1W SL 6.0 Tsl 24.0 8.7 0.5 485
25-2412 N1170 W925 E4 34 14N 1E SL 6.0 Qau 40.0 16.0 2.0 492
25-9449 N2300 E2100 SW 34 14N 1E SL 6.0 A2 15.0 6.0 2.0 492
25-8990 N1447 E65 SW 32 12N 1W SL 6.0 Tsl 25.4 10.0 1.8 495
25-9422 N850 W1600 E4 36 12N 2W SL 6.0 Tsl 44.0 15.0 1.0 547
25-7623 N460 E1725 SW 15 14N 1E SL 4.0 A2 50.0 18.0 2.0 582
25-10376 S$1720 E910 NW 28 10N 1E SL 6.0 Tsl 26.0 9.0 1.0 587
25-9794 N1234 W2861 SE 11 14N 1E SL 6.0 A2 30.0 10.0 2.0 591
25-7881 N300 E475 SW 27 11N 1E SL 8.0 A2 20.0 6.0 1.0 592
25-8356 S33 E1140 NW 28 13N 1E SL 6.0 A2 15.0 5.0 3.0 609




139

WRNUM Location Diameter Unit Q s t T
(in) (gpm) (ft) | (min) | (ft?/day)
25-5453 N1695 W1400 S4 30 13N 1W SL 6.0 A2/Tsl 31.0 10.0 2.0 611
25-8670 $2140 W190 NE 01 10N 1W SL 6.0 A2 20.0 6.0 1.5 642
25-10085 N1420 E70S4 31 12N 1W SL 4.0 Tsl 9.9 3.0 1.0 656
25-2217 N15 W660 SE 12 10N 1W SL 4.0 Tsl 10.0 3.0 1.0 662
25-8896 N140 E2040 W4 17 11N 1ESL 4.0 A2 30.0 10.0 6.0 679
25-3045 $2575 W540 NE 17 14N 1W SL 8.0 Qau 100.0 31.0 10.0 686
25-3389 S$2575 W540 NE 17 14N 1W SL 4.0 Tsl 60.0 10.0 12.0 686
25-4566 S200 W820 E4 34 14N 1E SL 6.0 Qau 25.0 8.0 12.0 701
25-8778 N440 E2090 SW 20 12N 1E SL 2.0 Al 30.0 10.0 4.0 724
0325607M00 N850 E790 S4 13 10N 1W SL 6.0 C1 7.0 2.0 4.0 726
25-7949 N1150 E750 SW 28 14N 1W SL 10.0 Tsl 300.0 100.0 | 115.0 730
25-9068 $1981 E656 NW 21 11N 1W SL 6.0 Tsl 45.0 12.0 2.0 739
25-5798 N250 E2375 SW 11 12N 1E SL 4.0 A2 25.0 8.0 24.0 773
25-7678 $1700 W880 NE 09 11N 1E SL 4.0 A2 50.0 16.0 24.0 773
25-7616 N80 W150 E4 02 10N 1W SL 6.0 A2 40.0 10.0 2.0 788
25-8846 N1483 W1246 S4 27 11N 1W SL 6.0 Tw 30.0 7.0 1.0 799
25-10701 S$122 E2283 W4 11 14N 1ESL 6.0 A2 20.0 5.0 3.0 813
25-8541 S293 E1391 NW 11 14N 1ESL 6.0 A2 20.0 5.0 4.0 830
25-2204 N440 W1440 W4 25 11N 1W SL 4.0 A2 40.0 10.0 2.0 837
25-9487 $100 W50 E4 32 13N 1E SL 6.0 A2 35.0 8.0 1.5 842
25-10741 N747 E2123 SW 16 11N 1W SL 6.0 Tsl 30.0 7.0 2.0 844
25-2205 N90 W2080 E4 17 11N 1E SL 6.0 A2 30.0 7.0 2.0 844
25-10050 S$370 W1650 E4 33 10N 1E SL 6.0 Qau 26.0 6.0 2.0 853
25-4663 S$1330 E585 NW 26 14N 1E SL 12.0 Al 135.0 30.0 6.0 866
25-4561 S$940 W120 NE 15 14N 1E SL 6.0 Qau 10.0 2.0 0.5 879
25-4936 N1650 W200 S4 20 11N 1E SL 4.0 A2 25.0 6.0 3.0 898
25-4949 $100 W2200 NE 28 13N 1W SL 8.0 A1/A2 110.0 25.0 6.0 902
25-10048 N153 W495 S4 28 10N 1E SL 6.0 Qau 25.0 5.0 1.0 932
25-516 S$230 E290 W4 15 10N 1E SL 6.0 A2 10.0 2.0 1.0 932
25-9208 S$10 W330 NE 25 12N 2W SL 6.0 Tsl 40.0 8.0 1.3 949
25-10207 N366 E1839 W4 28 10N 1E SL 6.0 Tsl 62.0 14.0 10.0 981
0525001M00 N778 W2634 SE 34 11N 1E SL 6.0 A2 10.0 2.0 2.0 985
25-10048 $385 E2082 W4 28 10N 1E SL 4.0 Qau 25.0 5.0 1.0 994
25-8712 N1750 W2500 SE 21 13N 1E SL 4.0 Al 25.0 5.0 2.0 1,047
25-9938 S650 E875 W4 03 13N 1W SL 8.0 A2 30.0 6.0 8.0 1,047
25-9444 N800 W150 SE 11 9N 1E SL 6.0 Qau 45.0 8.0 1.0 1,048
25-7487 N1060 W2110 E4 04 11N 1E SL 6.0 Al 30.0 5.0 1.0 1,118
25-9926 $2450 W1800 NE 19 11N 1ESL 6.0 Al 30.0 5.0 1.0 1,118
25-7148 N765 W1240 E4 09 11N 1E SL 4.0 A2 50.0 9.0 2.0 1,163
25-9709 S910 W3986 NE 23 14N 1E SL 6.0 Qau 10.0 2.0 24.0 1,175
25-9799 N87 E812 SW 15 13N 1W SL 6.0 A2 10.0 2.0 24.0 1,175
25-10634 S600 E220 NW 30 11N 1ESL 6.0 A2 20.0 4.0 24.0 1,175
25-6732 $1710 W680 N4 26 14N 1E SL 6.0 A2 30.0 5.0 2.0 1,182
25-7950 N1915 E300 SW 19 12N 1W SL 6.0 Tsl 30.0 5.0 2.5 1,202
25-9602 N370 W1365 E4 21 10N 1E SL 6.0 Qau 33.0 5.0 1.0 1,230
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WRNUM Location Diameter Unit Q s t T
(in) (gpm) (ft) | (min) | (ft?/day)
25-5433 N1950 E1835 SW 36 12N 2W SL 6.0 Tsl 20.0 3.0 1.0 1,242
25-5299 S$210 W2400 E4 19 11N 1E SL 4.0 A2 100.0 18.0 6.0 1,257
25-10554 S$1450 W2020 NE 27 11N 1E SL 6.0 A2 40.0 6.0 2.0 1,313
25-4570 N415 E570 SW 28 13N 1E SL 4.0 A2 24.0 4.0 6.0 1,357
25-8512 N1940 E870 SW 14 12N 1E SL 6.0 Tsl 150.0 20.0 1.0 1,397
25-10394 $1920 W1230 NE 05 12N 1E SL 8.0 A2 132.0 20.0 12.0 1,423
25-8253 $160 W480 NE 14 12N 1W SL 7.0 A2 15.0 2.0 2.0 1,442
25-5416 $1190 W1290 NE 14 14N 1E SL 6.0 Tsl 100.0 15.0 8.0 1,455
25-9315 S637 W922 E4 11 12N 1ESL 6.0 A2/Tsl 15.0 2.0 2.0 1,477
25-4960 $1615 W230 N4 19 11N 1ESL 4.0 A2 60.0 10.0 24.0 1,485
25-4884 S$110 W340 E4 34 14N 1E SL 16.0 Tsl 751.0 111.0 | 26.0 1,537
25-3072 N1142 E958 SW 28 14N 1W SL 10.0 Tsl 300.0 37.0 4.0 1,556
25-8470 S560 W2400 NE 36 11N 1W SL 8.0 A2 90.0 9.0 3.5 1,715
25-7316 S$2515 E4823 NW 17 11N 1W SL 10.0 Tsl 824.0 90.0 4.0 1,757
25-4973 S$1090 E1525 NW 13 10N 1W SL 6.0 Tsl 20.0 2.0 1.0 1,863
25-6190 $1930 E2220 NW 15 11N 1E SL 6.0 A2 40.0 4.0 2.0 1,969
25-9167 N404 E1546 SW 12 9N 1E SL 6.0 Tsl 30.0 3.0 5.0 2,110
25-1447 N2115 E95 54 19 11N 1ESL 4.0 A2 30.0 3.0 4.0 2,200
25-6649 N131 W1448 SE 35 14N 1E SL 6.0 Tsl 25.0 2.0 1.0 2,329
25-9586 N1257 E2713 SW 19 11N 1ESL 6.0 A2 50.0 4.0 1.0 2,329
25-6187 S50 E500 NW 30 11N 1E SL 6.0 A2 60.0 6.0 24.0 2,350
25-9107 S1458 E298 W4 17 11N 1E SL 6.0 A2 30.0 3.0 24.0 2,350
25-9693 $1887 W300 E4 18 11N 1ESL 6.0 Al 60.0 5.0 2.0 2,363
25-10571 S660 W220 N4 33 13N 1E SL 6.0 A2 36.0 3.0 3.0 2,438
25-10255 N705 W659 SE 33 11N 1W SL 6.0 Tw 34.0 3.0 8.0 2,473
25-9721 S$2009 W158 N4 29 13N 1E SL 4.0 A2 60.0 5.0 2.0 2,512
25-4101 N535 E2340 W4 17 11N 1E SL 4.0 A2 40.0 4.0 48.0 2,581
25-7569 N60 W1310 SE 15 10N 1W SL 10.0 Pzu 440.0 37.3 24.0 2,585
25-8196 N1190 W1800 SE 34 12N 1E SL 6.0 Qau 12.0 1.0 10.0 2,659
25-9912 N1320 E1560 SW 35 14N 2W SL 6.0 Tsl 25.0 2.0 24.0 2,938
25-4925 N1850 E1880 SW 11 14N 1E SL 12.0 Tsl 90.0 5.0 1.0 2,972
25-7409 S775 E1875 W4 11 14N 1E SL 12.0 Tsl 90.0 5.0 1.0 2,972
25-1137 N20 W500 SE 18 11N 1E SL 8.0 A2 82.0 5.0 2.0 3,085
25-10203 $1100 W328 N4 23 10N 1W SL 5.0 Tsl 30.0 2.0 4.0 3,197
25-6341 N1310 W2650 SE 14 10N 1W SL 5.0 Tsl 16.0 1.0 2.0 3,240
25-7146 $2615 W200 N4 04 11N 1E SL 6.0 A2 200.0 12.0 2.0 3,282
25-3347 N1380 E4353 SW 19 12N 1E SL 16.0 A2 799.0 45.6 9.5 3,343
25-6007 N1340 W2565 SE 20 11N 1E SL 4.0 Al 30.0 2.0 10.0 3,510
25-7615 $952 W1027 N4 33 10N 1E SL 6.0 Tsl 720.0 40.0 3.0 3,657
25-27 N430 W1134 E4 25 11N 1W SL 2.0 A2 50.0 3.0 1.0 3,666
25-1762 S490 E1415 NW 25 11N 1W SL 8.0 A2 40.0 2.0 1.5 3,674
25-9706 S$3165 E50 NW 21 13N 1ESL 6.0 A2 60.0 3.0 1.0 3,726
25-8869 N2177 W3997 E4 25 11N 1W SL 6.0 A2 40.0 2.0 1.5 3,851
25-5168 S350 W480 E4 17 11N 1E SL 4.0 A2 75.0 4.0 2.0 3,926
25-10000 S448 W408 NE 27 11N 1E SL 8.0 A2 44.0 2.0 2.0 4,139
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WRNUM Location Diameter Unit Q s t T
(in) (gpm) (ft) | (min) | (ft?/day)
25-9266 N342 W769 E4 20 13N 1E SL 6.0 A2 108.0 5.0 2.0 4,254
25-10356 S450 E50 NW 30 11N 1E SL 6.0 A2 300.0 15.0 10.0 4,432
25-9410 S1550 E275 NW 17 11N 1E SL 6.0 Al 75.0 3.0 1.0 4,658
25-4656 N240 E45 W4 23 14N 1E SL 12.0 A2 425.0 19.0 24.0 4,782
9925003P00 S517 E914 W4 35 12N 1E SL 20.0 A2 1,500.0 50.2 2.3 4,841
25-639 S500 E180 W4 19 11N 1E SL 6.0 A2 40.0 1.5 1.0 4,969
25-9426 S15 E2685 NW 15 14N 1E SL 6.0 Al 103.0 4.0 3.0 5,231
25-8369 N1137 E278 S4 17 11N 1ESL 6.0 A2 80.0 3.0 2.0 5,252
25-3486 N630 E260 SW 22 12N 1E SL 8.0 A2 150.0 6.0 10.0 5,320
25-7451 $290 W1350 N4 29 13N 1E SL 5.0 A2 431.0 19.0 21.0 5,411
25-10063 S480 W1765 NE 15 14N 1E SL 8.0 A2 60.0 2.0 1.5 5,512
25-4734 N1490 W1850 SE 03 12N 1E SL 12.0 Tsl 1,350.0 47.0 6.0 5,530
25-9142 S$1421 W26 NE 13 9N 1E SL 6.0 Tsl 30.0 1.0 2.0 5,908
25-9379 N827 W1736 SE 35 14N 1E SL 8.0 Al 40.0 1.0 1.0 7,100
25-8252 $1026 E1584 N4 11 10N 1E SL 16.0 Pzu 2,905.0 90.0 124.0 7,428
25-5324 N270 W520 E4 16 12N 1E SL 10.0 A2 444.0 10.0 3.0 8,325
25-8765 N30 E1817 NW 35 12N 1E SL 12.0 A2 1,056.0 25.0 24.0 9,030
25-8711 N1590 W1220 SE 10 12N 1E SL 6.0 A2 48.0 1.0 2.0 9,453
25-3164 N1490 E1995 SW 26 13N 1E SL 16.0 A2 1,845.0 | 135.0 9.0 9,537
9425005M00 S600 E900 E4 33 12N 1E SL 6.0 A2 138.0 4.0 24.0 10,095
25-8982 S1143 W94 N4 19 11N 1E SL 6.0 A2 80.0 1.5 2.0 10,504
25-4955 N90 E1460 SW 36 11N 1W SL 8.0 A2 440.0 9.0 12.0 10,539
25-8706 $3930 W5626 NE 11 11N 1ESL 16.0 Tsl 1,425.0 24.0 8.0 11,170
25-9135 N240 W1320 E4 20 13N 1ESL 6.0 A2 118.0 2.0 2.0 11,620
25-8662 N1550 W2230 SE 19 11N 1ESL 6.0 A2 200.0 3.0 2.0 13,130
25-9308 S647 W52 E4 20 13N 1E SL 6.0 A2 100.0 1.5 2.5 13,358
25-7929 $1780 W1070 NE 27 11N 1E SL 10.0 A2 357.0 5.0 6.0 14,146
25-10312 N2510 E1860 SW 19 11N 1E SL 6.0 A2 70.0 1.0 3.0 14,221
25-9509 S405 W2033 NE 16 13N 1E SL 6.0 A2 75.0 1.0 2.0 14,771
25-1031 N1710 E850 SW 17 11N 1E SL 6.0 A2 36.0 0.5 4.0 14,945
25-9941 N277 W527 E4 17 11N 1E SL 6.0 A2 36.0 0.5 4.0 14,945
25-7392 N300 E525 SW 14 14N 1E SL 12.0 Tsl 1,820.0 25.0 24.0 15,563
25-4476 N875 E295 S4 32 11N 1E SL 12.0 Tsl 1,084.0 15.0 34.0 15,835
25-8791 S$495 W830 NE 09 11N 1E SL 6.0 A2 150.0 2.0 10.0 16,620
25-10037 S$279 W1670 NE 16 13N 1E SL 6.0 Al 85.0 1.0 2.0 16,740
25-8688 $1073 E2083 NW 21 11N 1E SL 6.0 Qau 85.0 1.0 2.0 16,740
25-10339 51085 W80 N4 04 11N 1E SL 10.0 A2 78.0 1.0 24.0 17,110
25-10518 S$1970 E320 N4 27 11N 1ESL 6.0 A2 183.0 2.0 2.0 18,020
25-9147 N556 W39 SE 07 11N 1E SL 6.0 A2 140.0 1.5 2.0 18,381
25-9134 $2194 W1527 NE 20 13N 1E SL 6.0 A2 115.0 1.3 3.0 18,690
25-8463 S380 E935 NW 35 12N 1E SL 8.0 A2 432.0 5.0 24.0 19,544
25-3349 N75 W650 SE 08 11N 1E SL 6.0 A2 115.0 1.0 1.0 21,427
25-5323 $920 W750 N4 14 14N 1E SL 12.0 A2 1,850.0 16.0 7.0 22,535
25-7581 S$920 E1870 NW 14 14N 1E SL 12.0 A2 1,850.0 16.0 7.0 22,535
25-4990 N2220 W3660 SE 27 12N 1E SL 16.0 A2 4,555.0 39.0 36.0 24,664
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WRNUM Location Diameter Unit Q s t T
(in) (gpm) (ft) | (min) | (ft?/day)
25-8897 S447 W507 E4 33 11N 1E SL 8.0 A2 460.0 4.0 12.0 24,792
25-2594 $1680 W580 N4 03 11N 1E SL 10.0 A2 933.0 5.5 0.5 27,151
25-4990 N820 E1220 SW 34 12N 1E SL 16.0 A2 4,418.0 32.0 73.0 30,650
25-2239 N2420 W160 SE 04 10N 1E SL 16.0 A2 2,000.0 14.0 75.0 31,774
25-2239 S898 E2321 N4 11 10N 1E SL 16.0 Pzu 5,160.0 36.0 100.0 32,512
25-9269 N185 W1151 SE 10 11N 1E SL 16.0 Tsl 900.0 4.5 2.0 33,378
25-3420 $1840 E1040 NW 11 14N 1E SL 12.0 Tsl 1,400.0 8.0 6.0 33,694
25-4142 N260 W1885 E4 27 13N 1E SL 20.0 A2 1,800.0 10.0 12.0 33,751
25-6373 S450 E1310 W4 28 13N 1ESL 12.0 A2/Tsl 1,837.0 11.0 14.0 34,322
0225002P00 $1998 W1780 NE 28 11N 1E SL 16.0 A2 1,350.0 6.5 2.0 34,662
25-9568 N2100 W750 SE 21 12N 1E SL 16.0 A2/Tsl | 3,515.0 17.0 1.0 40,366
25-9071 N390 W1290 E4 03 11N 1E SL 12.0 A2 2,500.0 11.0 8.0 44,923
25-7704 N1960 E1090 SW 04 11N 1E SL 16.0 A2 4,200.0 20.0 48.0 45,272
25-3493 N25 E1540 SW 27 11N 1E SL 20.0 A2 3,800.0 16.0 30.0 47,866
25-7428 S400 W880 NE 03 10N 1W SL 16.0 A2 3,125.0 11.7 2.0 55,100
25-9618 S400 W880 NE 03 10N 1W SL 16.0 A2 860.0 2.0 5.0 55,100
25-9044 N1320 W75 SE 28 11N 1E SL 16.0 A2 2,680.0 12.0 48.0 65,911
25-7428 S$370 W980 NE 03 10N 1W SL 16.0 A2 860.0 2.0 5.0 73,351
25-8919 S900 E2500 NW 10 12N 1E SL 20.0 A2 2,260.0 4.0 1.0 84,429
25-6290 S320 E1785 NW 27 11N 1E SL 8.0 A2 600.0 0.2 5.0 606,503
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Appendix C: Well drillers’ records for wells tested
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STATE OF IDAHO
DEPARTMENT OF WATER RESOURCES
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USE TYPEWRITER OR
BALLPOINT PEN

WELL DRILLER'S REPORT

i

State law requires that this report be filed with the Director, Department of Water Resources
within 30 days after the completion ar sbandonment of the wall.

1. WELL OWNER

Mame Mﬁk—s‘x\f‘ tip_VS_S._O W,
Addrass 5!:;"!‘ a h E_k-cL
Chner's Permit No. [,3_“'_?1 ﬂ‘oﬂ#

7. WATER LEVEL

Static water level __Jf ;
Flowing? O Yes No

feet below land surfac

G.P.M. flow
Artesian closed-in pressure [(EXN
Conteolled by: [ Walve [JCsp [ Plug
Temperature oF. Quality []s] .

Describe arl esian or lemperaiure zofes below,

2. NATURE OF WORK

B’ﬁﬂw wiall

WELL TEST DATA

(e

[ Despaned O Replacement O Pump O Bailer O Other e
O Abandoned {describe abandonment procedures such as
materials, plug depths, eic. in lithologic log) Discharge GP.3. Pumping Leval Haours Pumped
_TLO GPFM oA od |
3. PROPOSED USE —————
Iﬂ’ﬂlme&t'h: 2 Irrigation [ Test O Municipal 9. LITHOLOGIC LOG H.‘.l 292
O industrial [ Steck [ Waste Disposal or Injeation Bore] Depth Water
O Other {specity type) Diam.|From| To Material Yes| No.
4. METHOD DRILLED
oA : s
otary O Air O Hydraulic [ Raverse rotary - - 1 ]
[ Cable 0O Dug O Other _ - _il.:a_ F—E four c,g_;l
5. WELL CONSTRUCTION E_-, ‘% ﬁt\‘;_t“e_\a_u - ‘_‘| j’::"
Cazing schedule: E’ﬁwl O Concreta [ Other 23-"- < -t Al :
Thickress Diarmeter Fram To ______391 - _%m\.’ -
QSO inches __ lo  inches + (03 feet (5O fest A5 1bS ayveudh 2. 1
inches inches feet feet -
inches _nches  feet _ feet | - |
inches _ inches _ feer ___ feer |
Was casing drive shos used? [ Yes  ETg T A
Wazs a packer or seal used? O Y Eﬁ .
Perforated? Iﬁ'?": O Ne J - T
How perforated? [ Factory [ Knife E’ﬂrn:h 1
Size of perforation inches by h inches -
Number From To T n -
B&o perforations Yo feet . (ol feet[~ b
. . perforations feet feet | [ T [.I"_'_-_ T T~
perforations _ feet __ o fret
Well screen installed? [ Yes  EMo 1 JUN-17 1992 -
Manufacturer's name__ _ -
Type __ Madel Ne. Dopartment o ey frwmces
Diarmeter ___ Slot size _ Set from feetto ___ feet Bt il O T~ T
Dismeter _ Slotsize, . Sat from festto _ fest{ 11—  ——— -
Gravel packed? es O Mo Sizeof gravel Péo. — —
Placed fram | 9 feetto _ (@ feat [~
Surface seal depth _| % Matarial used in seal: [T Cerment grout x =
L1 Bemonite B PFuddling clay o "h‘"‘i‘ﬁ [
Sealing procedure used: O Slurry pit O Temp. surfacacasing 1 || % ¥ :
ore to seal depth [— T
Method of joining casing: O Threaded EfWelded O Sokvent |—DEL ISQE* : e
Weld [ | —[’
[0 Cemented between strata T
Describe access port 10.

8. LOCATION OF WELL
Skatch map lpcation must agree with written (oeation,

Subdivision Mame

Lot Na. Block Mo.

Work started ['Q& ‘z finished E',i‘g
]
T

11. DRILLERS CERTIFICATION

1/We certify that all minimum wall construation standards wers
complied with at the time the rig was remaoved.

Firm Nun&ﬂ&)&ﬂﬂlﬂ.&k_ Firm Na. _,(_'l s L{

address | S South waaiw  Date 2-/YFZ
alue Toakeo

signed by (Firm Official) _ Qﬁﬂ&%lmk
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WELL DRILLER’S REPORT

State of Utah
Division of Water Rights

For additional space, use “Additional Well Data Form” and attach - ﬁ'EtV‘E‘B’
Well Identification ;7 ER RTIGHT APPLICATION: 25-9934 (A71346) nev
JAN 072003
Owner | Note any changes e
Tomkinson, Rodney B. and Christina TER RIGHTS
260 South Main @
3

X X ALT LAKE >
Smithfield, UT 84335 <\

Contact Person/Engineer:

Well Location | Note any changes

COUNTY: Cache
NORTH 1340 feet WEST 200 feet from the SE Corner of
SECTION 19, TOWNSHIP 13N, RANGE 1W, SLB&M.

Location Description: (address, proximity to buildings, landmarks, ground elevation, local well #)

Drillers Activity I7Z MIIE S Or Newron
Start Date:__ ®- 15 ~ 07 ¢s Completion Date:  ¢-3n .02 ¢S
Check all that apply: [ JNew [ JRepair [ |Deepen [ |Clean[ JReplace | ]Public Nature of Use:
If a replacement well, provide the location of the new well. feet north/south and feet east/west of the existing well.
FRR—STK—D6M
DEPTH (feet) BOREHOLE
FROM To DIAMETER (in) DRILLING METHOD DRILLING FLUID
| L W
& 38 \D C.ao\e Tes O ec
5 N A W
25" |\%e o codele  Tenl Laakec
w| ? UNCONSOLIDATED| CONSOLIDATED
Well Log A| E [C[s[s|c|C[B]O DESCRIPTIONS AND REMARKS
T| M |L{I|A|R[O|O|T (e.g., relative %, grain size, sorting, angularity, bedding,
E £ ¢ "ll" g C g E g grain composition, density, plasticity, shape, cementation,
E ElLIDIR ROCK TYPE COLOR consistancy, water bearing, odor, fracturing, minerology,
DEPTH (feet) E LIEIE texture, degree of weathering, hardness, water quality, etc.)
FROM TO high| low SIR
o \b ‘ Taan
CSE-H RO Ge e\du
Dac
(5 Q( a0 2 Ce N
] \
A0 | g3 N %
83 | \0% (-'-xre,\l‘;
O3 W@ XX b
3\ | a2 Tan
{AA. AN pd Tan
4 (et X XX
(% —_
AN Tan
Static Water Level
« . \ «
Date r— QR-4-02 Water Level_G - feet Flowing? O Yes ﬁ\ No
Method of Water Level Measurement__{ Q Q (<X If Flowing, Capped Pressure______________PSI
Point to Which Water Level Measurement was Referenced G { Ground Elevation (If known)

Height of Water Level reference point above ground surface___ (N feet Temperature_<4b O °cC M °F
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Construction Information

DEPTH (feer) CASING DEPTH (feet) SCREEN m PERFORATIONS [JOPEN BOTTOM
CASING TYPE WALL NOMINAL SCREEN SLOT 5i25| SCREEN DIAM. SCREEN TYPE
FROM THICK DIAM. 3 OR PERF LENGTH R NUMBER PERF
L,!{ To MATERIAL/GRADE (in) (in} FROM To o FF::]F)MZE {in) (per round/intgrval)
. N - R D (VAN Pt}
e 00 | sheel BSa-B | penl b {47 Jl61 ] ®k 22 5/8

7

Well Head Configuration:
Casing Joint Type:

L‘u{»(’ Clacae

NS\l o Perforator Used:

= |

S WN= fenite

Access Port Provided? W Yes

U No

Was a Surface Seal installed? NiYes O No Depth of Surface Seal: 25 feet Drive Shoe?

Surtace Seal Material Placement Method: & o o2 q\.\ Trew, Yroe
Y 3

[0 Yes

KNo

DEPTH (feet)

Provide Seal Material description below:

SURFACE SEAL / INTERVAL SEAL / FILTER PACK / PACKER INFORMATION

FROM TO

SEAL MATERIAL, FILTER PACK
and 'ACKER TYPE and DESCRIPTION

Quantity of Material Used
(if applicable)

GROUT DENSITY
(Ibs./gul. # bag mix, gal /sack eic.)

0 1256 | aeal ¢ emen't

% (‘u\cl N

Well Development and Well Yield Test Information

Units DRAWDOWN TIME
PUMPED
Date Methad Yield _—GcPhﬁkoTn;S‘ () (his & min)
B-Zoor! Bar\ Vesht an k% 0 Vine 30 en.

Pamp (Permanent) ,

Pump Description:_ o nere ol e

Approximate maximum pumping rate:__ 4% 5 G, Well disinfected upon completion?

Horsepower:

2= Pump Intake Depth: _\}le feet
W Yes [ No

Comments | Description of construction activity, additional materials used, problems encountered, extraordinary
curcamslances, abandenment procedures. Use additional well data form for more space.

Well Driller Statement

License No., 355

This well was drilled and constructed under my supervision, according to applicable rules and regulations,
and this report is complete and correet to the best of my knowledge and belief.

Name_%.g 3 P(g\:\‘\c Do\ Mine, T oe

(Person, Firm, or Corporation - Print or Type}
Signature_c Date_\2.- 371 -O02
(License 1 Driller)
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WLL

For additional space, use “Additional Well Data Form™ and attach

148

WELL DRILLER’S REPORT

State of Utah
Division of Water Rights

“

Well 1dentification

WATER RIGHT APPLICATION: 25-9563 (Aco4e4ridi={ tu iV b i™

Owner | Note any changes i o

HNAN 7
Luthy, John David & Ann /Lv AN 2k 2
PO Bos 1505 TER RIGHTS
Bethel, AK 98559 . SALT LAK
Contact Person/Enginecr:;

Well Location | More any changes
CQOUNTY: Cache
NORTH 450 feet ZAST 100 feet from the 84 Corner of
SECTION 1, TOWNSHIP 14N, RANGE 1E, SLB&M.

Locatton Description: (address, proximity to buildings, landmarks, ground clevation, local wel] #) e

" — Covre
Dnl—llers ACVIY | Siart Date:__January 6, 2000 Completion Date:_ January 11, 2000

Check all that apply:

@Ncw Lchair DDccpcn D

Abandon [ |Replace [ Public Nature of Use:

. - IRR . STK —DOM I
T et | BOREHOLE i DRILLING METHOD DRILLING FLUID
0 23 10 air rotary B u;ar*cr,er o
23 32 8 alr rotary o water )
32 130 6 air rotary water )
Well Log W P UNCO!\!MMD -
Al & |cls|siclciB O
T| w ILil|a|rR|O|O. T
£ E SHBISEIY ¥ rock TvPE | COLOR _ DESCRIPTIONS AND REMARKS
DEPTH (feet) L E E E R {include commenis on waser guality if known.)
FROM O high | T S|R e
v 2 © X soll cobbles
2 g 2 8
9 @ 20 b
20 68 1 9
68 71 x|
71 | 110 kml
110 | 119 2 i ‘
119 | 130 K| K | condlomerate poor cementatlon
Slatic Water Level
Date January 11, 2000 Water Level___41 feet Flowing? "1 Yes K1 No
Method of Water Leve! Measurement_electric tape 1f Flowing, Capped Pressure _PSI
Point to Which Water Level Measurement was Referenced, ground level
Height of Water Level relerence point above ground surface 0 feet Temperature_ 51 Cec XJ°F
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Construction Information l

~ DEPTH ‘(fegl) [ CASING DEPTH (feet) SCREEN [J PERFORATIONS [
CASING TYPE Wwazt NOMINAL SLOT Str ‘ SCREEN DIAM, e
FROM | TO CAND THICK DIAM PERE SIZI ERF? LENGT! 8
- MATERIALKGRADE (in) {in) FRGM To ”?R I F[ikmmm | [)Riljﬂil:imrl“ {per round/interval
+1% 121 steel AS3B ERW Fi 6"ID
———— 1 —
- . _ —— _ t
Well Head Configuration: well cap Access Port Provided? ™ Yes  [fNo
Casing Joint Type: weld 3 pass Perforator Used:
DEPTH (fee) | FILTER PACK / GROUT / PACKER / ABANDONMENT MATERIAL
FROM  TO ANNULAR MATERIAL. ABANDONMENT MATERIAL Quanity of Material Used GROUT DENSITY
. and/or PACKER DESCRIPTION L (if applicable: tIbs./zal. # bag mix. gal./suck eic.)
) 0 32 benteonite chips 13 bags
)
t
R -t
Well Development / Pump or Bail Tests
o o merorowrrvi e
! ) ; PUMPED
Date Methud C Yield ot O i s & it
1/11/2000 air 1ift, with drilling rig | 45 b 65 2 hrs
Purap (Permanent)
Pump Description: Horsepower:____ Pump Intake Depth: ___ feet
Approximate maximum pumpingrate: ____  Well disinfected upon completion? LI Yes LI Na

Comments | Descriplion of construction aclivily, additional matenials used. prabiems encountered. extraordinary
circumstances, abandenment { procedures. Use addinonal well datu forem for more space

well Diriller Statement | This well was drilled or abandoned under my supervision, according ta applicabe rules and regulations, and
this report is complete and correct Lo the best of my knowledge and belief.

Name WESTLAKE DRILLING License No. 495
orporation - Print or Type}

rson, Firm, or ¢

Date January 20, 2000

{Licensed W~ Driller)
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o,

WeLL DRILLER’S REPOR.” RECE! -~
State of Utah

Division of Water Rights
For additional space, use “Additional Well Data Formi” and attach . +en %EGHTS

— W
Well Identificalion | o T STONAL WELL: 99-25-003-P-01 SALT
‘=Y ud ol gAYl
Owner I Nere any changes TR AR ? &
Logan City Q%K
255 North Main ug -9 2o

Logan, UT 84321 Ty .
' k H'l o
Contact Person/Engineer: —De(‘(‘\ (‘_\< \C\W\ E‘QASTQEIRI ﬁi IEGEE

Well Location | Neteany changes

SCUTH 517 feet EAST 3514 feet from the W4 Corner of
SECTION 35, TOWNSHIP 12N, RANGE 1E, SLB&M.

Location Description: (address, proxinity to huildings, tandmarks, ground elevation, local well #) [ WWwedT ; 6 k u)e I ‘

e Achvi .

Drillers Activity tatt Date: 7 /Z.S /OO Completion Date: ‘C-//Zo /O /
Check ail that apply: [¥|New | jRepair 7 ]Deepea” [ |Clean [ |Replace Oprubtic NawrecfUse: 77 7
I¥ a replacernent well, provide the location of the new well. feel noreh/south and feet cast/west of the existing well.

" DEPTH (fee) BOREHOLE 1L ING METHOD .
FROM = 1G | DIAMETER (in) DRILLING MET DRILLING FLUID

O . ys\ 4 Aveer rone
4§45 vpo | 28 Ceolole Yool Bent Jwlater

ol | 24" _Calole too] | Beat futeter

zo 110

20
O 22D
230 |10
220 1260
Static Water Level

Dale__ B8~ 2~ ol water Level_ £ & 015_1{6& Flowing? O Yes ENo
Method of Witee Eevel Measurement Z(ec,ﬁ ‘o APOE If Flowing, Capped Pressure, ] (Q: . ___PSI
Point to Which Water Level Measurement was Referenced z.x Ground Elevation (If known).

Height of Water Level reference point above ground aurfacc_Eg: 5 A feet Temperature n‘ﬁ 0°¢c ©°F

N o

i w| P |[UNCONSOLIDATED) CONSOLIDATED)
Well Log Y & Ies siciciso DESCRIPTIONS AND REMARKS
T M L|l ARIC 8 T (c.g., relative %. grain size, sorting, angularity, bedding,
E AL-NAID H it i ici i
A - grain composition, density, plasticity, shape, cementation,
R g v(me E E g l{{ ROCKTYFE COLOR consistancy, water bearing, odor, fracturing, minerology,
DEPTH {feet) E LIR|E texture, degree of weathering, hardness, water quality, €.
FROM TG bigh | S|R :
\
o iz TN |
A\Z 135 XK N Doders  Sand, Gvave |
f T
35 |50 X X | KA s

K [ e e I e e

> P

-/
(
\
1
/
.
4

P
KX
<
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Construction Inl'nrm:almn_]

DEPTH (teet) CASI&E ] .D-I_E;I-I‘ (festy [J SCRELN D‘g‘pml-'mmrirms [jnpl-‘Nrm)_T-‘ v
A R Vi I SCREENSLOT SIZE| | SREENDUM. | SR reke
FROM TO MATERIALGRADE (i) (iﬂ) FROM TO ORPF;:GSIZF (in) un.'rmundf‘;nlc;'\‘;ll_)
o |95 ] 0dd e 515 | 20 |zo0 230 [MsKafe]l 29 [dlRand /34
I [ e {
O heo 1o NS 2 |20 s Yool 2o &ofsT
FXJ ' 7
ORER ‘ NS 74
ir
A0 | (lo! ' 1S 20

Well Head Configuration: Access Port Provided? M\‘{es 0 Ne
Casing Joint Type: Log\Aed Perfarator Used: Mulls O

-
Was a Surface Seal installed? TR ¥Yes (1 No  Depth ot_\fiurt‘ace Seal: feet Drive Shoe? FLYes O No
€ o

Surface Sgal Material Placement Method: . L exaercV . \ §€MMLe Nerd Puw,bep
eex Comani(Sroll ;

7 Provide Scal Material descnpnan below:

DEFTH (feet) SUREACE SEAL/ INTERVAL SEAL / FILTER PACK / PACKER INFORMATION
OM o SEAL MATERIAL, FILTER PACK Quantity of Material Used GROUT DENSITY
FR and PACKER TYPE and DESCRIPTION {if applicable) (ths.fal. # bag mus, gal.fsack ste)
/
O 145 | DNea™ Cem.dv G‘m.f\‘ Secy 1516 fae ]
P ’ ‘ YS9
oo D ey . 1S"A
|
Well Development and Well Yield Test Information |
Units DRAWDOWN TIME
5 | pumPED
Date Methed Yield (g;&ﬂ 0&:5 i (hre & min)

@)7- /13 Line \?haﬁ \/o,rf':caf Tirh/neg . | Er==—al| ﬁﬂﬁﬁ-@'g
C1- 6/ | Liwe Shete Vertreal twrbipwe |29 lsed | _SeuS| 215

Pump (Permanent) ’
Pump Description: M’A Horsepower: Pump Intake Depth: i;O feet

Approximate maximum pumping rate:

Weli disinfected upon completion? 3 Yes [0 No

Comments Description of construction activity, additional materials uscd, problems engountered, extraordinary
circumstances, ahandonment procedures. Use additional well data form for more space.

Well Driller Statement I This well was drilled and constructed under my supervision, according to applicable rules and regulations,

and This report is complete and correct 1o the best of my knowledge and belief.

License No. 1£8

‘(P rsan, Firm, or Corporation - Print or Type}
Signature L= Date_— _€a ]24 )D i
o ﬁ'snsﬂﬂ Driller) ’
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. ADDITIONAL WELL DATA FOR.M

Water Roght #

OWNER NAME Page. of
. F | UNCONSOLIDATED|CONSGLIDATED
Well Log xf E o Icis|s[olclalo DESCRIPTIONS AND REMARKS
T & [C|T|alr|Sie|T (e.g. telative %, grain size, sorting, angularity,
E| & |A[LINJA|BJU|H bedding, grain composistion, density, plasticity, shape,
R| & |Y[T/ol¥!BlL{E] rRoCK TYPE COLOR cementalion, consistancy, water bearing, odor,
DEPTH (feer) Lo E; lé g R fracturing, minerology, texture, degree of weathecing,
FROM TO P P 5s|R hardness, waler quality. etc.)
2o 2| ALK | |/ RECEWNED
ZA0 |30 X
20 132D L N X AUG -9 2001
[
20 MoD ! AN WATER RIGHTS
“oD M(0 X SALT LAKE
“WO 4D s
u2o bl A Paders Wi \.JQ.N} LA .SCMVI _

(oo D\ _ Lame=Noce HBard OnSrackured.

T e e et e o e



Form 113=5M—1160

Center 5t Well

A5 - 3395

Eumined £zl G -

Recorded: 8. £A25-C 3, ;T; ,ﬁg REPORT OF WELL DRILLER

STATE OF UTAH

Sheet A H e
s me

Clalm Mo

GENERAL STATEMENT: Report of well driller is m&m and filad with the State E‘u‘lnur in accordance with the laws of Utah,

{This report ahall be filed with the State Engineer
reports constitutes a misdemeancr.)

days after the completion or aband

of the well. Failure to file such

(i) WELL OWNER:

Hame Logan City -
Address ___Looan, Urar

(2) LOCATION OF WELL:

County  CacuE

Drawdows s the distance bn fert the water Jevel i Jow-
ered below sistle bevel.

(12) WELL TESTS:

Yiedd: S4B galimin. with 32 fest drawdown after_ 7

—— Ground Woier Baaln
Aleave Blank) Badler 1ot
Houh  B2O o P 1220 oy sram SW porer | AT 0¥ - =
g LT E Temperature of water.. 5? ... Wea & chemical analysls mads? Mo K 2 Yes O
N E SLIM
of Bection 34 7 12 g F S ESR istrike | (13) WELL LOG: Diamater of wall. 200 imches
w wonls et nasked) Degih drilted .. 1000 —fort. Dupth of completed wall 1000 e

Trrigation O Mialeg O Oiher [n] Tesi Wall

(3) NATURE OF WORK (check):  wewwan @ | NOTE; Place an =27 ln the wpace or combization of spuces nosded to Ty
Replacement Well (]  Deepening [ Mepalr [ Abandem [ amm"MMWmﬂm'm Bl e
If abasdonment, describs materfal and proceduss: T
DH'I'II MATERIAL !
| EARENCE]
{4) NATURE OF USE (check): i | I “' §| I R
s s e o 1| BN
T

(5) TYPE OF CONSTRUCTION (check):
Rotary a Dug o Zetiad o
Cabis B Driven o Borsd o

(6) CASING SCHEDULE: myaset O
20 - plam trem 0 fewt b0 "45_“0‘-.3!:;!.._
T TR T IS T TP
B T FTS R T—
New & L =] Teed O

—_———————

(7) PERFORATIONS: putorsied? Y @ Mo O
Type of parforsior ueed . MitLs Pear
m.umn_'lz"_z__u- by B inekes

x| Tor s

BROWRN  GLUMMY

540 4 80 d62)x
- —perforations from 485 tet w530 pem
Aas2 | x Al PEa Graver
L, trom B35 fem 1 i
2400 pertarations B35t | 373 541 x| x|x | SOME WATER
= - purforations from . fewt 0 et | w4y (mamla x| x |
R framm tast 10 foet | 5as5 | 588||x|x |
e purforations from . fest o fesi 555 | 580 % | GUMBO
(8) SCREENS:  wel sereen towialied? Yo 0 No @ | 200 (58 EE
. Nams 588 |70 x| x SOME COBBLES, BOME WATER
Type.. o Medd Na. 705 ?:;LL 3| x ® WATER _FAILR
Dilam, Slot adei _Bet fram .. W, 728 18 I 3482 T REEW BEULDERE , SONME WA TEN
Diam, _ 5kt sl Bt fow | S35 it
e ﬂﬂﬁ A xixl | | STAND ING WATER
(9) CONSTRUCTION: A
Was well gravel pucked? Yos [ Ne @ Sisa of gravls : E | 4I
Gravel placed from Y "5 S { 1 1] [
Wan & surfeis sal provided?  Ya O Hs (@ S Y] [ | T | 1|
T what depth? SR | I | |
T — AT H ] ! ! l
Did mny sirsis conialn unsasble water? Ye [ He @ [ l 1} !
Tres of waier! . - . Drith of wirmta i | 1 | ]
Mathed ot wealing stracn obft e Work sarted__ JUNE 1362 Complesed__Mancn 1. 63
(14) PUMP:
Was wurfase ensing used T Ta O Hoe © Murufacturer's Nams S ——
Was 1 cemanied In place? Tea IO He 0O Trpet - N R, Ly, Pl W e MLt

(10) WATER LEVELS:
Static level 53 fest below land surface Dute 3=1=83
Arteulan plwu:— _ fowt ahowe lund smrfece Dute

LOG BECEIVED:| (11) FLOWING WELL:

-7 Controlled by (elbeck) Valve O

Py LRI v cap O Pme O Ko Centrdl [0
gi o Does well beak sround casing? Ya 0O
- % O

mwmwhﬂ- sl

—_
Well Driller's aumm

This well drilled unde rvisi ,lﬂﬁhm‘hﬁ'ﬂl“
the best of iy wnislgn and Delet, |

Marss . Tecunicai Seavices lucorPoraten

LicenseNo._15. . Dste .. ___ Arsied 1963

X

RILL NG
Wat & pump test made? Yo @ No O uuw-u-ﬂun.utﬂ.WL;lbD“Tmﬂwm

|
1] 1 s |3 ]3| 2 |
_1a 4!3 FAES 1
20| 5 x| = | LUE GRAY ClLAY
50 | Ej PAET L
as n-' | PIECES OF WOOD, METHANE GAS
94 (13 F. X ATER GODD
132 [153 .1 ATER FMIR
153 (16 * PEA GRAVEL, WATER POOR
161 | 187 X OV
187 (198 = L
198 | 360 FAEIEAES WATER, LITTLE

153



_| Crockett Well

Y,

Form 10

Raorded: B 5"1%1‘ B ra
Insection Eheet” e § =83 e T

Covied o ey it

GENERAL STATEMENT: Report of '!lil driller is
{This repsrt shall be filed with the Sta
resorts constitutes a misdemearor.)

G REPORT OF WELL DRILLER
STATE OF UTAR.

risde and fi

i 2 Cosrtnate »-(M{.Iﬁi&c&_

1o rith-#v- State Enginesr, In sccordance with Uhe laws of Utah.
days after the completion or abandonment of the ﬂll Feilure to ﬂl. such

(1) WELL OWNER:
Losan Ciry
_ Losan, Uran.

[

Addreda

(2) LOCATION OF WELL:

Caifily C_A_CHE i Ground Weter Buala.
{deare Blank)

M QU teet, . 323 tust trom MW corne

Baitk W

ot faton 35 v 12 : 24 N,

out words 1ot nesded)

(12) WELLTESTS:  Drs nbr g i Sogem v e,
Was & pamn tsn mads? Tex B Ha [ I s by whom!. SONTRACTORS
iad. 1400 yul/min, wit. 2 fert drawdewn atter. 30 WM. hors

- 34286 - 2 od — W

. __MITE - LR.ES - —2=tfa -
Baller st ~ gul/min. with. fowt drawlows after _____ hourn
Arterlan fow e mmiisan il TN ie—————
Temparature of waer_ 53% Was o theminal analyeh mads? Mo B Ye [

{13) WELL LOG: Dismetar of well . 20
Degpth dritiea, . 78 test. Depth of completed wall

(1) NATURE OF WORK (check):
Depaning 3 Teepalr O

New Wall W

M lasememt Wall [J Absndow [

:N'm'l Phuw“x“hmwuumblun-d

m 0 rr‘ﬁ-ﬂdhl.llfu
m-mmw?"umu. Tae additimal show 1f oesded.

1§ abandenment, demribe malerial and prossduret. — i
_ T ]
(4] NATURE OF USE (check): | iy i P
e TN 1L L Ut
trigation 0 Mintng 0 Other 1 TetWell 0 k e I |
(5) TYPE OF CONSTRUCTION (check): [i] 4 | : Xl GaaAvEL Flil
s o ey o i - II ::_.! » | Mupoy
Cuble ] Driven o Bored [u] x L] el T e wWaTER
18] 82| x = i Jmuwu LAY, GRAY SAND
() CASING SCHmULE. Threded ., ozl 9z2lxlx %] 1| | |
20+ plam. feom. O o 247 semi 92126| |x x| | | T
16 - piem. trom200=" Bt 0 B14=1 Yot carn M/B_ | 126172 )/x x BROWN . SANDY
12 = Diam trom 539 fomt 102082 fon vare 28" | 172173 s
Wew B Majest O Tes O 179[211)x Fa SaMOY, SOME BEDIMENT, i.l};l‘::
(i) PERFORATIONS: ruforsml? Ye @ W O . 111 5 w&m
s of garbirabie __, Mi.Ls PesroraTor =
Siga of pasforations — o i e
HE. sertorsicns __iﬁ‘um h_ﬁli..—.llﬂ Snllt!l.z' xlx GOOD WATER
_lgg serturations from ‘“_l-l “4‘-‘1'!!3 122'_Il.l - ,‘ HARD, VERY L TTLE WaATER
3 B =ia e Ot | 30 aEdx! | L BTy, suMMY
_B00 etorations trom— 530 curto 880 fem T [ 1xl
160 225 945 BB xjmsomEnmoc
180 perteratins from. .9 25 tewt b0 245 test | gglarelin oxl Ix | HARD :
(8) SCREENS:  wail screes imtalid? Ym 1 Mo @ A16 /454 x ® | | VERY HARD, S3ME WATER
454 504 | = | BILTY, BANDY AND GUMMY
Marnfarterec’s Name ... apa 5t = = -|
Trpe R — ) 294510 i
Diarm. St ulze e e T 1102 L1 = || e
Oiam. Bt mlae I N W — 524 588 |x ! | ;__ﬂlﬂqv SANDY
SBB[TSQ Ix  |x | = {HARD, BOME CLAY STREAKS, SOM
{9) CONSTRUCTION: 7500756/ x| | : I WATE
‘Was well gravel packedT Yoo 1 Mo @ Slw of gravels 7348 :?ﬂu : = | | ne
Gravel placed frem R v — e -1 L 23 ! | x |
Wan n sictace seal previded!  ¥aa O W £ zzsizesl | | tel | | o
To what depihl . . ot 788 788 )x! [T laummy
atarial caed In sml: R S s 18] | A | B! imano. cEmMEnTER
Cid &Ry Wrats soniain usussble weies T T o E - ;.I || [
Trpe of water: e Depts oetesta . G20 898 [l | | | | ||some wamp cemenTED somE
Mathed of sealing itrats off:... b J:ilm.’ Jul®  ub2 oot MAS2 YN wsa
il (14) PUMP:
W murimes weslng usd? Y= O He ®@ Mansfasturer's Noma . SE—
Was It cemented in place? Te O W 0O P T N M S AN SARRE 7 ) e
Dwpth o pump or bowle — . deet, x

{10) WATER LEVELS:
semtie bevel 102 =6" fot below hod surfacs Data 3=11-83
Artealan prevaisre

_ ot whove Wed surface Debe o

Well Driller's Statement:

This well was drilled I.Lhdlrl

my supervinion, and this report s trus to
the best of my knowledge and belief,

Trownea. Services InconpomraTeD
& (11) FLOWING WELL: A e i ; P g =
; w - Controlled by {shanc) Yalea 0 Address 2B
EA = G O Pee O NeCeawsd O googy 9
o ;f.'\ Dhoes well leak arousd essing? Tm O
%ﬁ £n = me )] Licerse Mo, . V5. T Dute__ Awein 4 10 83
- D
LY 'E-.,"! l‘?_“ i 5:' USE OTHER MDE FOR ADDITIONAL REMARKE
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Appendix D: Drinking water source protection plans
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Drinking Water Source Protection Plans

Department of Environmental Quality — Division of Drinking Water

Contact - Jensen, Mark - mjensen@utah.gov; (801) 536-4199; Administrative Services
Ground water source protection; GIS Development

1995 Gancheff Well Cornish, Utah; Conducted by Crawford Environmental Specialists,
Inc., Crawford Environmental Specialists, Inc. Project No. 542046; DDW #
03005-04

1996 Benson Well, Benson, Utah; Crawford Environmental Specialists, Inc., Crawford
Environmental Specialists, Inc. Project No. 96064;

1997 10" North Well Logan City, Utah; Conducted by Eckhoff, Watson and Preator
Engineering; DDW # 03010-06

1997 Willow Park Well Logan City, Utah; Conducted by Eckhoff, Watson and Preator
Engineering; DDW # 03010-05

1998 1% West Well North Logan City, Utah; Conducted by Eckhoff, Watson and Preator
Engineering; DDW # 03015-02

1998 Beef Hollow Well North Logan City, Utah; Conducted by Eckhoff, Watson and
Preator Engineering; DDW # 03015-06

1998 East Bench Well, Smithfield, Utah; Conducted by Terracon Engineering, Terracon
Project No. 61977006; DDW # 03020

1998 Forrester Acres Well Smithfield, Utah; Conducted by Terracon Engineering,
Terracon Project No. 61977180; DDW # 03020

1998 Green Canyon Wells Nos. 1 & 2 North Logan City, Utah; Conducted by EWP
Engineering; DDW # 03015-05 & 03015-07

1998 Providence City Well Providence, Utah; Conducted by Clyde, C.G. and Knighton
and Crow Engineering; DDW # 3017

1998 Wells Nos. 1 & 3 Hyrum, Utah; DDW # 03008-03
1999 Well Nos. 1-4, Paradise, Utah; Weston Engineering, Inc., DDW # 03016

2002 New City Well Richmond, Utah; Conducted by Sunrise Engineering, Sunrise
Project No. E8170.43


mailto:mjensen@utah.gov�

157
2005 Nelson Well Nibley, Utah; Conducted by Cache Landmark Engineering; DDW #
03001-06



