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NATURAL RESOURCES DISTRICT



2023 Static Water Level Summary

LLNRD staff collected static water levels on 453 irrigation and monitoring wells from March 15 —
April 4, 2023. When compared to Spring 2022, a total of 362 wells (80%) reported a decline in
water levels, with an average change of -1.63 feet. There were 87 wells (20%) had a higher
water level reading compared to last year, with an average change of 1.24 feet. All counties in
the district reported most locations with lower water levels than last year, including two
counties with 100% of locations with lower levels, Buffalo (24/24) and Merrick (5/5). The largest
single decrease in a single water level was -13.21 feet lower from a well in central Boone
County, while the largest increase was 4.99 feet higher from a well in southeastern Greeley
County.

A total of 167 static water level locations measured in Spring 2023 have a historical record
dating back to at least 1982, the baseline date for water level comparisons per the LLNRD
Groundwater Management Plan. The largest concentration of decreasing water levels continues
to be found in southern Custer County and northern Buffalo County, south of the South Loup
River. Although a new area in Platte County is starting to show consistent downward levels
when compared to 1982. Specifically, five water level locations around the Arnold and Broken
Bow areas report declines of over 5 feet, and five water level locations around Pleasanton
report declines ranging from 4 — 8 feet with one site showing a decline from 1982 over 18 feet.
Conversely, major increases in water levels in Valley County continue to be reported on the
magnitude of 35+ feet, where recharge from existing canals and surface water irrigation is
abundant.

The “Static Water Level Change — All Years” map included with this report highlights the changes
described above, as do the “Change — 1 Year”, “Change — 5 Years” and “Change — 10 Years”
maps, which explore water level transitions on more recent measurements. Values from the
map titled “Static Water Level Trend — All Years” represents the linear regression coefficient
from the observed depth to static water level measurements plotted over time, going back to
spring 1982 or when first available. Negative trend values indicate a decrease in depth to water,
which represents an increase in water level over time. Furthermore, trend values can be
interpreted as an expected increase or decrease in feet of water level. Static water level
locations that did not report at least 8 readings (Spring and Fall) in the last 5 years (Fall 2018
through Spring 2023) were not used in the analysis of the “Trend — All Years” map, or the
“Change — All Years”, “Change — 10 Years”, and “Change — 5 Years” maps.

Finally, the software used for the spatial interpolation of all static water level maps was Esri
ArcGIS Pro v2.9.2 and Spatial Analyst extension. The maps were developed using the inverse
distance weighted (IDW) GIS Interpolation method, with default settings. IDW assumes that
wells close to one another have more similarities than those that are farther apart. The area
between two measured points is assumed to be a value based on the trends calculated on all
other wells in proximity.
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AREA 1 - Spring SWL Trends
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AREA 2 - Spring SWL Trends
Lower Loup Natural Resources District
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AREA 7 - Spring SWL Trends
Lower Loup Natural Resources District
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CUSTER COUNTY - Spring SWL Trends
Lower Loup Natural Resources District

Average static water level change in feet
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PLATTE COUNTY - Spring SWL Trends
Lower Loup Natural Resources District
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