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Outline

o General Overview of Nebraska Hydrology
o Governance and Water Planning

o Science Used to Support Water Planning (Data
Collection, Modeling, Etc.)
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Nebraska Hydrology
Overview
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N
Nebraska Demographics

o ~77,000 square
miles

o 93 Counties

o ~ 2 million people

o 2"d [argest ethanol
producing state

o 3" largest corn
producing state

o Beef production is
the largest
agriculture sector
(cattle outnumber
people by more
than 3to 1)

Population Density in Mebraska Counties: 2020
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Nebraska Precipitation Distribution
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Nebraska Topography Distribution

Topographic Regions of Nebraska
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Regional High Plains Aquifer
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Surface and Groundwater Management

Boundaries

Surface Water Demands
by Category
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Nebraska Groundwater Development

Value
0-1

Over 110,000 irrigation wells

~8.0 million groundwater irrigated acres NEBRASKA.

Good Life. Great Water,
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Nebraska Surface Water Development

P Lake Canal

Stream

~ 6,200 active surface water permits for irrigation
~ 1,400,000 acres permitted to be irrigated NEBRASKA:

* Department of Natural Resources Surface Water Database ©°c Life- Grezt water
June 281, 2023 e OF MATURAL RESOURCES




Legally Irrigable
Groundwater and Surface Water Parcels
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Governance and Water Planning




Water Management Agencies

SURFACE WATER QUANTITY
Nebraska Department of Natural Resources
(NeDNR) has primary responsibility for
surface water quantity. NeDNR and

Natural Resources Districts (NRDs)

are Jaintly responsible for surface

and groundwater integrated

management planning.

GROUNDWATER QUANTITY

Natural Resources Districts (NRDs) have

primary responsibility for groundwater quantity
management. NeDNR has authorities that intersect

with the NRDs. NRDs and NeDNR are responsible for
surface and groundwater inteprated management planning.

HOLDS

INSTREAM
WATER RIGHTS
FOR FISH,
WILDLIFE AND
RECREATION

NDEE
MONITORS
DRINKING
WATER
QUALITY

MONITORS
SURFACE
WATER
QUALITY

INDUSTRIAL/ | COORDINATES
MUNICIPAL | AND LICENSES
CHEMIGATION

PERMITS
INJECTION
WELLS

SURFACE WATER QUALITY
Department of Environment and Energy
(NDEE) has primary responsibility

for surface water quality. Other
apencles have respansibility within
specific areas.

GROUNDWATER QUALITY
NRDs have primary respansibility for
groundwater quality related to nonpoint

source pollution. NDEE has primary responsibility

for point source pollution of groundwater and EB__R_!&‘_S_M_.

authority parallel to the NRDs for nonpoint source pollution. -

food Life. Great Wator,
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Creation of the
NRD System

In 1969, four state senators introduced LB1357 in
order to consolidate 154 special-purpose districts
into a series of multipurpose districts based on river
basin boundaries.

NRDs unique to Nebraska.
Law became effective in 1972.

Nebraska Legislature has enacted laws that have
expanded NRD authorities over-time.




Surface and Groundwater Management
Boundaries
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NRD’s Financial Role in Nebraska’s \Water
Management

> NRD Property Tax Levy
o Upto 5.5 cents per $100 as determined by the local board.

> NRD Occupation tax on irrigated land
o Up to $10/acre as determined by the local board.

> State and Federal Grants:
o NRDs can also receive funding from state and federal grants for various programs and projects.
= NDEE, FEMA, NRCS, WSF, etc.

* General Levy Total is $76 million

« Groundwater Management Activities Levy Total is $11 million

» Disbursement & Transfers Total is $357 million (leverage federal and
state funds included)

Good Life. Great Water,
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NRD’s Responsibilities

NRDs Have 12 Statutory
Responsibilities:




Water Quantity Regulations

NRDs Managing Water Statewide:
Nebraska's 23 Natural R

Districts (NRDs) are uniquely positioned to manage the conservation of the state's natural resources through local
govemance. Because of Nebraska's diverse geology, cimatology, and hydrology, each NRD—and it's locally elected board of directors—are able to enact rules,
regulations, and programs that can assist its District's citizens and protect local natural resources for future generations to share. Water management

reguiations in particular include allocating groundwater, augmenting surface water, requiring flow meters, instituting well drilling moratoriums, requiring water use

Average Yearly Rainfall

reports, and restricting the expansion of imgated acres. Individual NRDs use these regulations in different combinations and to different degrees depending on
their respective geographic areas of concern. Below is a map showing all 23 NRDs and their most recent status of water management techniques.

So why does this matter to you? Quite simply, Nebraska's NRDs are working to ensure that you and future generations can confinue to share in the use and
enjoyment of our natural resources. Nebraska's NRDs: Protecting Lives, Protecting Property, and Protecting the Future...

NRD GROUNDWATER QUANTITY REGULATIONS ACROSS NEBRASKA

November 2019

Allocation: No.

llocation: No.

m

Ralnfall Yearly Average: 24

: Yes, In sub-sress;
/ ) 1 Drill : Ve
Al No. Well Drilling Moratorium: Yes.
Flow mefers: Yes, new development.
Well Drilling Moratorium: Yes, temporary stay.

Required Water Use Reports: Yes, in subarea, | L nfall Yearly Average: 2227

& incustrial wells

Al

Flow meters: Yes, on new wells.

Woll Drilling Moratorium: Mo,

Required Water Use Reports: Yas, where flow

Precipiation vanes dramaticelly across the state ranging from 14" to 16" a ywar in the
eters are required. Panhandie fo 34™-36" & year in the most southeasiem porion of Nebraska. Therefore,
25" aliocation amounts, aiong with historic waler use, take precipiation info consideration.

4

Raquired Water Use Reports: ves, in sub-areas;
commercial & industrial wells

Allocation: No.
Flow meters: Yes, on new wells.

Rainfall Yearly Average: 620"
A S

[ Allocation: 6575rs.
Flow meters: Yas, afl wells.
Well Drilling Moratorium: Yas.
Required Water Use Reports: Yes.
| Rainfall Yoarly Average: 1516 Upper Niobrara -
White NRD

Allozation: 7075yrs. & Pumpkin Creek = 607/Syrs.
Flow maters: Yas, on ol wels by 1231/16
Wall Drilling Moratorium: Yas.
Required Water Use Reports: Yes.
| Rainfall Yoarly Average: 14-16" \.
North Platte NRD

{Allocaion: 39" 4873yrs. by sub-ares.
wells.
Required Water Use Reports: Yes,

Fiow meters: Yes, al

/.Sou(h Platte NRD
Rainfall Yearly Average: 1418"
s

Well Drilling Moratorium: Yes.

Allocation: No.
Flow maters: Yos.
Well Drilling Moratorium: Limited scre exparsion NRD
Required Water Us2 Reports: Yes

Rainfall Yearly Average: 18%22"

[ Allocation: Mo

Flow meters: No.

Well Drilling Moratorium: Ye:
Required Water Use Reports: No.
Rainfail Yoarty Average: 18%-22"

aneakanbhatci iy

| Allocation: 6575yrs.

Flow meters: Yes all wells.

Well Drilling Moratorium: Yes.
Required Water Use Reports: Yes.
Rainfall Year'y Average: 17°-20° |
R

EDITOR'S NOTE e iskmaton presiviind satewoe refects waler nenapemen’
rd coeservation ot as 0f Nevwros 2010,

This map (s ntended for general reference anty. District, ard sub-orea
speclfic rules and regulatios are put in ploce by ¢ bcally elected
beard of directrs for evch Noturat Rescurces District. 45 @ result,
rules and regulotions are subject to change per iocal board actien. Not
all restrictions pertainisg te water mongement cre represented on
this map. Piease contoct your locol NAD to ebiain the most currert
rules and regudotions for that District

[ Asocation: 6075yrs.

| Flow meters: Yes, af wofs.,

| Well Drilling Moratorlum: Yes.

| Required Water Use Reports: Yos.
Rainfall Yearly Average: 20"22"

Information gathered and published by
Nebraska Assoc. of Resouroes Districts
Updated, Nov. 1, 2018

Middle Niobrara NRD

Upper
Republican

Weil Drilling Moratorium: Yes

Required Water Use Reports: Yes, in sud-aras
Rainfall Yearly Average: 22°24"
\

Lower Niobrara NRD * Lewis

Clark NRD

Upper Elkhorn NRD

Upper Loup NRD

Lower Loup NRD

Twin Platte NRD

Upper Big
Blue NRD

Central Platte NRD

Middle
Republican
NRD

Tri-Basin NRD
Little Blue NRD

Lower Republican NRD

| Allocation:  27°/3yrs, in sub-arees.
Flow meters: Yes-Rspublican Basn.

| Well Drilling Moratorlum: Yes.

| Required Water Use Reports: Yos.

| Rainfad Yearly Average: 22°24"

Well Driling Moratorium: Yes.
ired Water Use Reports: Yes.

Rainfall Yearly Average: 16726
e

‘Wl Drilling Moratorium: Yes.
Required Water Use Reports: Yes.
Rainfall Yearly Averaga: 2224

[ Allocation: No.
Flow meters: Yes.
Well Drilling Morasorium: No, but finted imigated
acre deveiopment determined annualy.
Required Water Use Reports: Yes, Phase i & il areas
Rainfall Yearly Average: 24"-28"

Allceation: 13°7471yr., in sub-amae.
| Flow metars: Yes foral irigaton wells by Jsn. 1, 2018 and for sl new high caparly wells
| Woll Dritling Moratorium: Mo, bt new irigaine scrs cnfy with 0 approved rience
\ Requirsd Water Use Reports: Yas, for all Distrct roquired fow mefers
8"\ Rainfall Yearly Average: 26°30"

[ Allocation: No

No.
Lower ¢ Raintall Yearly Average: 30"32"
Elkhorn NRD

Allocation: 2773yrs., in sub-aress.

Flow meters: Yas, in sub-aress.

Well Drilling Moratorium: Yes, in sub-areas.
Roquired Water Usa Raports: Yes b sub-areas.
Rainfall Yearly Average: 26°30"

Papio-)

M’sﬁﬁr\‘

River NRD

Lower Platte =
North NRD

| Allocation: 2/ Y3yrs
9%yr. meximum, in NW sub-srea
Flow meters: Yes, on all NRD-permiited wells.

. Well Drilling Woratorium: No, but rastricions
Lower Pla.te'/ on inigated acros i NW sub-aroa.
South NRD @7 Requirad Water Use Reports: Yes

| Rainfall Yearly Average: 28°20°

Allocation: No.

Flow meters: Yes, on new wells.

Woll Driliing Moratorium: No, well permit ranking.
Required Water Use Raports: Yes.

Rainfal Yearly Average: 34°35°

, Nemaha HRf)“,

{ Allocation: Satwhen triggered.
Flow metars: Yos, on new wels

| Woll Drlling Moratorium: Mc; well pamit raniing.
Required Water Uss Reports: No.

Raintall Yearly Average: 28"30"

{ Allocation: When trggered = 3073yrs,, then 45%5yrs.
| Flow meters: Yes, on all walis by 1/1/16.

| Well Driiling Moratorium: No.

| Required Water Use Reports: Yes.

| Rainfall Yearly Average: 26%-26

[ Allocation: When riggered = 60° + 5” banki5 yoars.|
Flow meters: Yos, on af wells.
Well Drilling Moratorium: Yes, in sub-areas.
Required Water Use Roports: Yos.
Rainfall Yearly Average: 26~31"
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N
Nebraska Integrated \Water

Management and Protection Act

Surface Water and Ground Water Authorities

Surface Water

Integrated
Water

Management

Groundwater

Good Life, Great Water,
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N
Interstate Compacts and
Agreements

Interstate Basins: IMPs must
keep the State in compliance with

Interstate Agreements,
Compacts, Decrees (46-
715(4)(b))

River Basin Approach: (Basin-widg

Joint development, adoptio

implementation — multiple NRD
NeDNR

E] f Rep usb_ =i Can Blasi

Local Control (IMPs): Joint development —
require joint development, adoption a
implementation between state-level su
water managers (NeDNR) and one |oCg
groundwater manager (NRD)

Good Life, Great Water,
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Basin-wide Plan Areas

i

Lower Platte Basin

Repubhcan Basin

|
--__*__J‘___ —— = —— _.___ _'___‘, _ ‘,__——I‘—-*

NEBRASKA-
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Integrated Management Plan Areas

Middle < Lower
Niobrara Niobrara

—-‘North Plattel)

| | - ~

| i Little|Blue
Fower; \

I [Republicanis |
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Integrated Management Plan
Development and Monitoring

Monitoring, Process, Sanctions

a plan to gather and evaluate data,
information, and methodologies to
increase understanding and test the
validity of the conclusions and
information of the plan

IMPLEMENTATION —_

Strategic Planning Actions

PLANNING [rwiertmines

orWater Flanning

AND PUBLIC
PARTICIPATION

Water Availability and

Water shortages

Water Supplies and Water Uses

Sc I E N c E Hydrologic Models, Data, and Analyses

NEBRASKA-

Good Life. Great Water,
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Science and Modeling




Stream Flow and Surface Water

se Monitoring
NEBR NEBRASKA

DEPT. OF NATURAL RESOURCES
DEPT. OF NAT

06459025 - Niobrara River near Nenzel

Latitude: 42.80469° N
Longitude: -101.12290° W
Station Type: Stream
= 1 Wall e KESELY A 1 River Basin: Niobrara River
s Map Satellite @ Kadoka i 4% ) Chamberl Souree: HeBhR
L - Nebraska ROSEBUD S
AcclneacoyATION
X AND Daily Data Measurement/Shift Data Hydrographic Reports Rating Curve Station Description

05/11/2022 fe 05/18/2022 Gel Graph Data

Currently data is available for the past two years, in one year intervals

Nebraska Interactive Streamgage Map

from North Platte River

—— Provisional Data Subject to Revision ——

Instantaneous Discharge
06459025 - Niobrara River near Nenzel
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I
Aquifer Monitoring

National Ground-Water Monitoring Network

Gulf of
America

Over 22,000 sites for field measurements in Nebraska NEBRASKA-

Good Life. Great Water,
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Groundwater Monitoring (NRDs)

Groundwater-Level Changes in Nebraska - Predevelopment to Spring 2024

Well Type
® Daily recorder

Decline in feet
51010
10to 20
2010 30
30to 40

[ ! 40 to 50

B 50 to 60

I 60 to 80

Rise in feet
51010
10t0 20
2010 30
30t0 40
40 to 50

I 50 to0 60

I 50 to 80
I soto 100 [N 80 to 100
I 100t0 120 [ 100 to 120
B 1200140 [ 120 to 140

< +/- 5 feet
Sparse data

Il surface water

(1 foot = 3048 meters)

® Hourly real-tim¢

+  Spring/Fall obs:

CONSERVATION AND
SURVEY DIVISION

B W, Schoal of Natural Resources

i il o s L ST SOOI
race, color, religion, marital status, veteran's &

School of Natural Resources

For an explanation of information presented on this

map, see the 2024 Nebraska Statewide Groundwater-

Level Monitoring Report, available for download at
go.unl.edw/groundwater

CONSERVATION AND SURVEY DIVISION (http://snr.unl.edu/csd)
School of Natural Resources (http://snr.unl.edu)

Institute of Agriculture and Natural Resources

University of Nebraska-Lincoln

Aaron Young, Survey Geologist, CSD
Mark Burbach, Water Levels Program Supervisor, CSD

Data provided by:
Nebraska Natural Resources Districts

Central Nebraska Public Power and
Irrigation District

U.S. Geolog! Survey
Nebraska Water Science Center

U.S. Bureau of Reclamation
Kansas-Nebraska Area Office

Conservation and Survey Division,
University of Nebraska - Lincoln

February 2025

Disclaimer: groundwater-level changes on this map are depicted at a small scale.

The Ugiversity of Nebraska-Lincoln does not discriminate based on gender, age, disability,
They are intended to provide only a general overview of regional variation,

(309, Golor, religion, marital status, veteran's status, national or ethrsc ongin, or sexual onentation. i
bkt ” W i » o L RESOURCES.




Groundwater
Quantity
Management Plans
& Regulations

All plans have trigger
levels based on
groundwater levels for
additional regulation.

If levels decline NRDs
Implement Management
Actions

— Moratoriums
— Allocations

— Canrequire a
reduction in irrigated
acres

Transfers and
variances are up to
the local NRD

UPPER BIG BLUE NRD - AVERAGE GROUNDWATER LEVELS
TRIGGERS COMPARED TO HISTORIC LEVELS
SPRING 2022

2 8 2 B
2 2 8 2

s Cumulative Change
s Allocation Trigger

Reporting Trigger

2 2 2 B
e & = 8

The Spring 2022 ground water level change was a decline of
0.24 feet. The average level is 8,89 feet above the "Allocation
Trigger",




GW Model Areas

»Groundwater Models for

Integrated Management
o Central Nebraska (CENEB)
o Upper Lower Platte Missouri
Tributaries (LPMT)
o Nemaha
o Blue Basin
o Upper Niobrara-White (UNW)
o Western Water Use (WWU)
o Cooperative Hydrological Study (COHYST)

o Republican River Compact Administration
(RRCA)

I Biue Basin Model [l CENEB Model [ UNW Model

[ Nemaha Model [ LPMT Model [ WwuU Model
7 coHysTModel [l RRCA Model

Good Life, Great Water,
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I
Models and Data

* Water Supplies
v Basin water supplies
v Groundwater depletions
v Surface water depletions
v Streamflow
* Water Uses/Demands
v Meter data
v Diversion records
v Climate data
v CROPSIM outputs
v Water administration data
v Land use data
v And more...

Good Life, Great Water,
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Groundwater Model Purposes

o Assist DNR and NRDs
with meeting objectives of
Integrated water
management plans

o Monitor compliance with
ESA (Platte river recovery
Implementation program)

o Evaluate depletions to
determine allowable levels

o Understand impact of
water use and
management practices on
long-term supplies

Platte River Cooperative Hydrology Study (COHYST) Model

South Dakota

COHYST Model

NEBRASKA-

Good Life. Great Water,
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Linear Trend and Interannual Variahility of Modeled Impacts
CPNRD to Platte River Between Elm Creek and Chapman

o Groundwater
models used to
account for
change in
depletions
from baseline
conditions

o Models used in
Interstate
accounting to
measure
compliance
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o Also used to
Interannual Variahility Range aSSGSS VarIOUS

—&— Modeled CPNRD Impacts Elm Creek to Chapman Linear Trend of Modeled Impacts management

Figure 19: Modeled CPNRD post-1397 impacts to the Platte River between Elm Creek and Chapman, the linear trend Strateg |eS
line of the modeled impacts from 2014-2063, and the inter-annual variability range of modeled impacts across the
trend.




INSIGHT

o INSIGHT

An Integrated Network of Scientific Information & GeoHydrologic Tools

HOME ABOUT

MODELING DATA

STREAM GAGING
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Decision Support Tool

What is DSS?

~ Scroll down to learn about the Platte River Decision Support System

Nebraska Department of Natural Resources

DSS Public Dashboard

*All data on this page are provisional and subject to revision. Data displayed below is the best available but please be aware that it can be sffected by ice

malfunctions, and/or

complications.*

@ DSS Water Administration Dashboard

NEBRASKA-

DEPT. OF NATURAL RESOURCES

Select Date:
Yesterday

Select a date
No date selected

Lake McConaughy Reservoir
6/25/2023 - Provisional

Overton Instream Flow
6/25/2023 - Provisional

Odessa Instream Flow
6/25/2023 - Provisional

55.29% 5260 cfs 4378 cfs
Ocs 600 cfs Ocfs 1000 cfs
962,000 AF/1,743,000 AF ’\ USGS || Flood j m Flood

SAND-HILLS

NEBRASKA L

h Platte

Grand Island Instream Flow
6/25/2023 - Provisional

5000 cfs

odhs 1000 cfs.

Duncan Instream Flow
6/25/2023 - Provisional

North Bend Instream Flow
6/25/2023 - Provisional

4990 cfs 5650 cfs 5210 cfs
0ck 1000 cfs 0cks 1800 cfs Ocfs 3700 cfs
W UsGs || Flood _| UsGS || Flood 7 UsGs || Flood

Louisville Instream Flow
6/25/2023 - Provisional

Hydrologic Condition on 6/25/2023: Dry

Grand Island USFWS Target Flow - Provisional

Actual: 5000 cfs

Target: 800 cfs

Excess Flow Permits

911

Latest Administration

Closed
O

A-18922: Cozad Canal from Platte
River - Close

A-18923: Orchard-Alfalfa Canal
from Platte River - Close

A-18924: Thirty Mile Canal from Platte
River - Close

A-19899: Tri-County Canl from Platte
River - Close

A-19900: Dawson County Canal
from Platte River - Close

A-19901: Gothenburg from Platte
River - Close

A-19902: Paxton-Hershey Water
Comj from North Platte River




Summary

oNebraska’ aquifer
management is tightly
coupled to streamflow
management (IWM)

“NRDIDNR partnership s 5. %,
key to successful - B
outcomes (IMPs)

o Science and monitor play a significant role in plan
monitoring and adjustment

NEBRASKA.-

Good Life. Great Water,
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N
NEBRASKA-

Good Life. Great Water.

DEPT. OF NATURAL RESOURCES

THANK YOU

Jesse Bradley, Interim Director

Jesse.Bradley@nebraska.gov

dnr.nebraska.gov ¥ W


mailto:Jesse.Bradley@nebraska.gov
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