7.0 LOWER PLATTE RIVER BASIN

71 Summary

Based on the analysis of the sufficiency of the long-term surface water supply in the Lower
Platte River Basin, the Department has reached a conclusion that the basin is not fully
appropriated under the current rule. The analysis of the lag effects from current
development on the Lower Platte River Basin indicates a reduction in streamflows
upstream of Louisville of 337 cfs, approximately 35 cfs of which occurs due to lag impacts
upstream of North Bend. The analysis of lag impacts of future development on the Lower
Platte River Basin based on current development trends indicates an additional reduction
in streamflows upstream of Louisville of 122 cfs in 25 years, approximately 71 cfs of which
occurs due to development upstream of North Bend. The analysis of future water supplies
in the Lower Platte River Basin indicates that, if no additional constraints are placed on
groundwater and surface water development, and reasonable projections are made of the
extent of future development, then the effects on the long-term water supply would not

cause the basin to become fully appropriated in the future.

7.2 Basin Description

The Lower Platte River is defined as the reach of the Platte River from its confluence with
the Loup River to its confluence with the Missouri River. The Lower Platte River Basin is
defined as all surface areas that drain into the Lower Platte River, including those areas
that drain into the Loup River and the Elkhorn River, and all aquifers that impact surface
water flows of the basin (Figure 7-1). The total area of the Lower Platte River surface water
basin is approximately 25,400 square miles, of which approximately 15,200 square miles
are in the Loup River subbasin and approximately 7,000 square miles are in the Elkhorn
River subbasin. NRDs with significant area in the basin are the Lower Platte South, the
Lower Platte North, the Upper Elkhorn, the Lower Elkhorn, the Upper Loup, the Lower Loup,
and the Papio-Missouri River NRDs.
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Figure 7-1. General basin map, Lower Platte River Basin.
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7.3 Subbasin Relationships

When considering the Lower Platte River Basin, it is important to understand the
relationship between the senior surface water appropriations and the junior surface water
appropriations in the Loup and Elkhorn River subbasins with regard to appropriations in the
downstream portion of the Lower Platte River Basin. In general, when a senior water right
calls for water, all water rights upstream of the senior right will be shut off in order to get
water to the senior appropriator. Starting with the most junior appropriators, the
Department will shut off as many junior appropriators as necessary to provide water to the
senior appropriator. For senior appropriations along the Lower Platte River, this includes
junior appropriators in the Loup and Elkhorn River subbasins, because those subbasins
provide flows to the reaches of the Lower Platte River that require administration for senior

appropriators.

The senior appropriations for which water is administered in the Lower Platte River Basin
are the instream flow rights. The instream flow rights have a priority date of November 30,
1993, and, when these appropriations are not being fulfilled, all surface water
appropriations junior to that priority date will be closed. The instream flow appropriations
are measured at the North Bend gage and the Louisville gage, although the appropriations
extend to the confluence with the Missouri River. When instream flow appropriations are
not met at the North Bend gage, all junior surface water appropriations above that gage,
including those in the Loup River Basin, are closed to diversion (Figure 7-2). When instream
flow appropriations are not met at both the North Bend and the Louisville gages, all junior
surface water appropriations above both gages, including those in both the Loup and
Elkhorn River subbasins, are closed to diversion. In circumstances where the instream flow
appropriation is being met at the North Bend gage but not at the Louisville gage, all junior
appropriations above the Louisville gage, including those in both the Loup and Elkhorn River

subbasins, are closed to diversion.
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Administration for the instream flow rights did not begin until 1997, when the permits were
actually issued. Therefore, to evaluate a 20-year record, the Department had to determine
the number of days in which administration would have occurred if the instream flow rights
had been in existence for the entire period of evaluation (1996-2015). Between 1996 and
2015, the junior surface water appropriations above North Bend, including those in the
Loup River subbasin, would have been closed due to the instream flow appropriations not
being met during July and August (the 65 percent time period from the 65/85 rule) for a
total of 396 days. The junior surface water appropriations downstream of North Bend but
upstream of Louisville would have been closed due to the instream flow appropriation not

being met during July and August for a total of 378 days.
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Figure 7-2. Map of the Platte River Basin highlighting the subbasin above the North Bend gage.
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7.4 Nature and Extent of Water Use
7.41 Groundwater

Groundwater in the Lower Platte River Basin is used for a variety of purposes: domestic,
industrial, livestock, irrigation, and other uses. A total of 49,092 groundwater wells had been
registered within the basin as of December 31, 2015 (Department registered groundwater
wells database) (Figure 7-3). The locations of all active groundwater wells can be seen in
Figure 7-4.
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Data Source: NeDNR Wells Database
49,092 wells as of 12/31/15

Figure 7-3. Current well development by number of registered wells, Lower Platte River Basin.

99



NEBRASKA

: - Current Well Development
Gooc Lite, Great
sEPT. 0% NATURAL RESCURCES LOWER PLATTE RIVER SURFACE WATER BASIN

‘Water Planning Divisin

Location Map
Thiszap isinkndsd

& supply anly mnerl infrmation concarnd
- s focs 2

= Boundari 1= locati

=il

map bavond its intended pusposs

|
LEWI S!t CLARK MRD i
- oocen
L i
> | PAPIG-MISSOURIRIVER MED
InastoTa

Explanation
Plattz River Surfac: Water Basin

Cultural Features
=== County Boundary
=== Stz Bownday (| R oL YRR R 11
= NRD Boundary
Wells

*+  Dublic Water Supplies

; : Well infomation & from the DNR Ragistersd Ground |+
*  CommercislIndustrial Water Well Datsbase, 23 of Decembar 31, 2015, '
+ Domsic !
+  Livestock
. N L] w n e L B0 1
+  Irrigation [ e
*  Other Base map produced by Kevin Schwantman, April 27, 2006

Basz map approved Jons 1,2006
Wells map produced by Kevin Schwastman,

mbar 1, 2016

Figure 7-4. Current well locations, Lower Platte River Basin.
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7.4.2 Surface Water

As of December 31, 2015, 2,250 surface water appropriations were held in the Lower Platte
River Basin, issued for a variety of uses (Figure 7-5). Most of the surface water
appropriations are for irrigation use and tend to be located on the major streams. In
addition, two instream flow appropriations are held in the basin. The instream flow
appropriations are located on the Platte River and are measured at North Bend and
Louisville. The first surface water appropriations in the basin were permitted in 1890 and
development has continued through the present day. The approximate locations of the

surface water diversion points are shown in Figure 7-6.
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Data Source: NeDNR Surface Water Rights Database
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Figure 7-5. Surface water appropriations by number of diversion points, Lower Platte River Basin.
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Figure 7-6. Surface water appropriation diversion locations, Lower Platte River Basin.
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7.5 Hydrologically Connected Area

The Central Nebraska Model (CENEB) was used to determine the extent of the 10/50 area
for the Loup River Basin and portions of the Elkhorn River Basin. In areas that were not
covered by the CENEB but were considered to be hydrologically connected, the 10/50 area
was determined using stream depletion factor (SDF) methodology. Figure 7-7 specifies the
extent of the 10/50 area. A description of the SDF methodology used appears in Appendix
C of this report.
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Figure 7-7. 10/50 area, Lower Platte River Basin.
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7.6 Net Corn Crop Irrigation Requirement

Figure 7-8 is a map of the net corn crop irrigation requirement (NCCIR) for the Lower Platte
River Basin (DNR, 2005). The NCCIR for a junior surface water appropriation above the
North Bend gage is 10.52 inches. To assess the number of days required to be available
for diversion, a surface water diversion rate equal to 1 cfs per 70 acres, a downtime of 10
percent, and an irrigation efficiency of 80 percent were assumed. Based on these
assumptions, the most junior surface water appropriations would need 27.9 days annually

to divert 65 percent of the NCCIR and 36.5 days to divert 85 percent of the NCCIR.
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Figure 7-8. Net corn crop irrigation requirement (NCCIR), Lower Platte River Basin.
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