JANUARY 2017

LOWER () ELKHORN

Natural Resources District

9]
2
g
°
&
[C
v
z
@
z
o
o
o
W
-



Table of Contents

Plan Summary and Organization ...............oocuiiiiiiiiiiiiiiiee et e see e e e e s s ate e e s s sree s e e sabeeesenareeas 4
[T o) Yol e T Y 3 P PP PPR 5
Section ONe: INErOAUCTION..........oiiiiiie ettt et sab e s b e e snb e e sbeeesanee s 6
o T T T oo 1Y TSRS 6
BT o YU o | SRR 7

(o T oY o] o = o o Yol Y] PRSPPI 8
Section Two: Lower EIKhorn NRD Profile ............c.ooiiiiiiiiiiie ettt 12
LOWET EIKROIN NRD ...ttt sttt ettt et e s bt e s it e st e st e e bt e b e beenneesmeesmeeenneen 12
(o] o101 F=1 o o SRSt 13
Water SOUICES @NT USES ....eeiueiiiieieeeite ettt ettt ettt ettt sb et st e bt e bt e s b e e sheesatesateeabe e be e bt e sneesneesnnean 15
Section Three: Current Planning EFforts ..............cooooiiiiiiiiiii it 21
Section Four: Drought Risk ASS@SSIMENT .............ooiiiiiiiiiiiiiie e re e e e s saaeeeeas 25
Historical Drought Occurrence and EXLENT ......ccccuiiieiiciiie ettt e e e etee e e e e tre e e e ebre e e e ereeeeeeanes 25
e DT Co 10T ={ o [ Y Lot oSSRt 26
Future Probability Of OCCUITENCE.....ci e e e s e e e s te e e e sbeaeeesareeeesanes 27
VAU a =T ] o1 T A A YTy o T=T o | PP 28
=Yoo T4 (o]0 o | (ot S PP PRSPPSO PPRPROPPRPRRN 30
S€aS0NAl VUINEIabilITIES ... eeuiieii ettt sttt e s s 31
Section Five: Drought IMONITOIING ...........c..ooiiiiiiiiiee ettt e e e saa e e e et e e e e s naaeaean 34
Factors Contributing to the Drought Monitoring TOO! .......c.eeiiiiiiiiiiiiiee e 34
DrOUENE PIAN REVIEW.......viiiiiiiiie e cieee e ctee ettt e e et e e e sttt e e e e st e e e e s sabae e e ssabeeeesanbeeesensbeeesesnseeeeennsenns 34
Data AVailability .....veeee e e e et e e e e e e e be e e e e baee e e nbaeeeenaraeas 35

(Y=Y [N o F-Y o3V USRI 35
GUIAANCE DOCUMENTS ...ttt ettt et e e e sb e e s b e e e sme e e s s e e sbeeesaneesabeeeneeesaneeenees 35
Drought MonitOriNg TOOI .......uiiii it e e e s bee e e e sabe e e e essbeee e esabeeeeesareeas 36
Palmer Drought SeVerity INAEX (PDSI) ......eeiciieeiie ettt ettt e e ate e e ree e aae e st a e e aae e s abaeeneas 36
Standardized Precipitation INAEX (SP1)......uii ittt ettt et e e e ra e e e ae e e eeanaeeaean 37
SEFEAMITIOW ...ttt ettt et e e be e s bt e sat e eat e et e e beesbeesaeesaneeas 38

LCT o TU g Lo AV ) T TP UR PP 38
LIMITAtIONS...oiiiii it e 39
Recommended Drought Monitoring and Declaration Protocol .........ccccceevciieiiiciiee et 40

2 LENRD Drought Management Plan



Drought Early Warning..........uuiieeeee e eccciieeee ettt e e e ettt e e e e e e e e e eber e e e e e e e e e e nnbesaeeeeeeeesnnsraaseeeeeannns 41

Drought INtensity MONITOMING ....coccviiiiiiiii e sbee e e s s e e e e sabee e s s sabee e s esareeas 42

(D] oTUF 4 o1 A O{V1 T o 11 F=1 o PSP 42
Calibrating the Drought Monitoring TOO! ......cc.uiiiiiiiiie e et e e e e e e 42
Section Six: Drought Management Recommendations..............ccocuiiiiiiiiiiiciiiee e 44
Drought EdUCAtioNal QULIEACK .....veiiiiiiee ettt e e s bt e e s sbeee e s sateeeesanes 44

Y T T oY AW AN L =T o o =Y 1Y PNt 46
Section Seven: Plan Maintenance and Updates..............c..oooeeiiiiiiiiiii it 51
RESOUICES........eiiiiiiiiiiiiiii et bbb s s e e e s s e e e s s be e e s s saba e e s s ena e e s sarae s 52
Appendix A: FUull Historical TrigEer TSt ........ccccuiiiiiiiiieiciiic ettt s e e s sare e e s bee e e sseaeeeeas 53
Appendix B: Drought Workshop SUMmMary REPOrt.............coovciiiiiiiiiiiiciiee ettt sree e 74

LENRD Drought Management Plan 3



Lower Elkhorn Natural Resources District Drought Management Plan

Plan Summary and Organization

Section One: Introduction — This section presents the Lower Elkhorn Natural Resources District (LENRD)
Drought Management Plan, including: the plan purpose and goals, the importance of planning for
drought, and the planning process as a whole.

Section Two: Lower Elkhorn NRD Profile — This section provides an overall profile of the planning area,
including: a description of the NRD, location, demographics, and water sources and uses.

Section Three: Current Planning Efforts — This section highlights the current planning efforts of the LENRD
and jurisdictions within the planning area that relate to drought.

Section Four: Drought Risk Assessment — This section describes the unique characteristics that affect the
risk and vulnerability of the planning area to drought, including: historical occurrence and extent, past
impacts, future probability of occurrence, water quality concerns, economics, and seasonal vulnerabilities.

Section Five: Drought Monitoring — This section defines drought locally and establishes a protocol for
monitoring drought with indicators and triggers for response.

Section Six: Drought Management Recommendations— This section contains drought management
recommendations and mitigation strategies at the NRD, county, and local level.

Section Seven: Plan Maintenance and Updates — This section outlines the process for plan review, plan
updates, and ongoing public involvement.
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List of Acronyms

EPA — Environmental Protection Agency

LENRD — Lower Elkhorn Natural Resources District

NCDC — National Climatic Data Center

NIDIS — National Integrated Drought Information System
NDMC — National Drought Mitigation Center

NDNR — Nebraska Department of Natural Resources
NOAA — National Oceanic and Atmospheric Administration
NRD — Natural Resources District

PDSI — Palmer Drought Severity Index

RMA — Risk Management Agency

SPI — Standardized Precipitation Index

USGS — United States Geological Survey
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Section One: Introduction

Traditionally, many water users have reacted to droughts in the manner shown in Figure 1. During normal
or wet years, water users are often apathetic to drought and do not take action to prepare for future
droughts. Then, when a drought does occur, water users are not sufficiently prepared and often respond
too late. As a result, drought impacts are much more severe than if water users had planned ahead. The
Lower Elkhorn Natural Resources District (LENRD) is attempting to break the hydro-illogical cycle by being
proactive and planning for drought.

Figure 1: The Hydro-lllogical Cycle

lTHEI

HYDRO-ILLOGICAL
| CYCLE I

DROUGHT

© National Drought Mitigation Center

Plan Purpose

The intent of LENRD Drought Management Plan is to define drought locally and identify processes in order
to respond to and manage the impacts of future drought events. The Drought Management Plan is a tool
that will assist the LENRD in long term resource management and policy development.

The Drought Management Plan is being developed with the intention that it be adopted as an appendix
of the approved and adopted 2015 Lower Elkhorn NRD Hazard Mitigation Plan. This plan will include
recommendations for the district, counties, municipalities, and water providers to reduce the impacts of
future drought events.
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The planning team utilized the stated goals from the 2015 Lower Elkhorn NRD Hazard Mitigation Plan, and
modified them specifically for the Drought Management Plan. These goals provide direction to guide the
LENRD in reducing future drought related losses.

Goal 1: Protect the Health and Safety of Residents

Goal 2: Reduce Future Losses from Drought Events

Goal 3: Increase Public Awareness and Educate on the Vulnerability to Drought
Goal 4: Improve Emergency Management Capabilities

Goal 5: Pursue Multi-Objective Opportunities (Whenever Possible)

Goal 6: Enhance Overall Resilience and Promote Sustainability

Drought

Drought is generally defined as a natural hazard resulting from a substantial period with a lack of
precipitation. Although many incorrectly consider it a rare and random event, drought is actually a normal,
recurrent feature of climate. It occurs in virtually all climatic zones, but its characteristics vary significantly
from one region to another. A drought often coexists with periods of extreme heat, which together can
cause significant social stress, economic losses, and environmental degradation.

Drought is a slow-onset, creeping phenomenon, and its impacts are largely non-structural. Drought
normally affects more people than other natural hazards do, and its effects are spread over a larger
geographical area. As a result, the detection and early warning signs of drought conditions and the
subsequent assessment of impacts are more difficult to identify than quick-onset natural hazards (e.g.,
flood and storm) that results in more immediate, visible impacts. In addition, drought has more than 150
definitions and this lack of a universal definition makes it even harder to indicate the onset and ending.
According to the National Drought Mitigation Center (NDMC), droughts are classified into four major

types:

Meteorological Drought— is defined based on the degree of dryness and the duration of the dry
period. Meteorological drought is often the first type of drought to be identified and should be
defined regionally as precipitation rates and frequencies (“norms”) vary.

Agricultural Drought — occurs when there is deficient moisture that hinders plant germination,
leading to low plant population per hectare and a reduction of final yield. Agricultural drought is
closely linked with meteorological and hydrological drought as agricultural water supplies are
contingent upon the two sectors.

Hydrological Drought — occurs when water available in aquifers, lakes, and reservoirs falls below
the statistical average. This situation can arise even when the area of interest receives average
precipitation. This is due to the reserves diminishing from increased water usage, usually from
agricultural use or high levels of evapotranspiration, resulting from prolonged high temperatures.
Hydrological drought often is identified later than meteorological and agricultural drought.
Impacts from hydrological drought may manifest themselves in decreased hydropower
production and loss of water based recreation.
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Socioeconomic Drought— occurs when the demand for economic goods exceeds supply due to a
weather-related shortfall in water supply. The supply of many economic goods includes, but is not
limited to, water, forage, food grains, fish, and hydroelectric power.

The occurrence of a drought can also create conditions which exacerbate the impacts of other hazards, or
increase the probability of their occurrences. The damage done by these other hazards is understood as
cascading impacts from the drought. Drought, for example, might increase the risk of wildfires due to the
resulting dry conditions. Drought conditions can also lead to flooding, since overly dry soil is not able to
absorb moisture quickly, increasing the amount of runoff, and leading to flash flooding. Droughts can also
weaken trees and result in greater damages during severe weather or high wind events.

Figure 2 indicates the different types of droughts, their temporal sequence, and the various types of
effects they can have on a community.

Figure 2: Sequence and Impacts of Drought Types
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Planning Process

The LENRD began the process of securing funding for their Drought Management Plan in June 2015. The
LENRD was awarded a Pre-Disaster Mitigation (PDM) grant to assist the development of the plan. JEO
Consulting Group, INC. (JEO) was contracted in July 2015 to guide and facilitate the planning process and
assemble the Drought Management Plan. Brian Bruckner (Water Resources Manager with LENRD) served
as the project manager.

The LENRD Drought Management Plan planning team included the individuals listed on Page 8. The
planning team provided regular updates at the public LENRD Board of Directors meetings.
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Mike Sousek - LENRD, General Manager

Brian Bruckner - LENRD, Water Resources Manager
Kristie Olmer - LENRD, Grant Coordinator

Jeff Henson - JEO, Project Manager

Phil Luebbert - JEO, Planner

A drought workshop was developed as a component of the Drought Management Plan in order to
encourage stakeholder involvement. The goals of the workshop were to gain an understanding of how
stakeholders across the NRD respond to drought conditions, and to identify potential gaps in planning,
mitigation, preparedness, and response. The workshop consisted of four rounds of discussion focused on
the presented drought scenario. One round of discussion focused on how the regional approach to
managing drought could be revised to be more efficient and effective. The jurisdictions invited to the
drought workshop are shown in Table 1.

Table 1: Invited Stakeholders

Communities and Water Operators

Village of Carroll

University of Nebraska-Lincoln

Village of Bancroft

Village of Hoskins

DHHS Drinking Water and Environmental
Health

Village of Beemer City of Wayne Nebraska Game and Parks
Cuming County RWD #1 Village of Winside NEMA
City of West Point City of Osmond Other Stakeholders

City of Wisner

City of Pierce

Wayne State College

Village of Dodge

City of Plainview

Northeast Community College (Norfolk)

City of Hooper

Logan East Rural Water

Louis Dreyfus Company

City of Scribner

Wau-Col Rural Water

Tyson-Madison

Village of Snyder

USDA-Farm Service Agencies

Nucor Steel

Village of Uehling

Cuming County

48 Agriculture and/or Domestic Users

Village of Winslow

Stanton County

Husker Ag LLC

City of Clarkson

Madison County

Grossenburg Implement

Village of Clarkson

Wayne County

Farmers National Co.

Village of Leigh

Pierce County

Farm Credit Services

City of Battle Creek

Emergency Management
Agencies

Petersen Ag Systems

Covidien

Norfolk/Region 11

Elkhorn Valley Equipment

City of Madison

Colfax County

Platte Valley Equipment

Village of Meadow Grove

Cuming County

Connealy Insurance

City of Norfolk

Stanton County

DeGroot Orchard

City of Tilden

Wayne County

Central Hatchery

Village of Pilger

State Agencies

Salmon Well Co.

Stanton Co. SID #1 — Woodland
Park

NDNR

Weiland Well Co.

City of Stanton

NDMC

Dietz Well Co
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The 34 stakeholders that attended the workshop are shown below.

David Kathol (Acreage Owner, LENRD Board
Member)

Ted Krienke (Agricultural Producer)

Mark Wooldrik (The Agronomic Consulting Group)
Dennis Watts (City of Norfolk)

Todd Boling (City of Norfolk)

Wade Leisner (City of Pierce)

Bill Hansen (City of Osmond)

Rollie Cederburg (City of Plainview)

Joel Hansen (City of Wayne, LENRD Board Member)
Tom Goulette (City of West Point)

Randy Woldt (City of Wisner)

Mark Arps (Colfax County Emergency Management)
Michelle Evert (Colfax County Emergency
Management)

Doug Olson (Grossenburg Implements)

Curt Becker (LENRD)

Danny Kluthe (LENRD Board Member)

Dennis Schultz (LENRD Board Member)

Your #1: January 1 - June 30

Kristie Olmer (LENRD)

Mike Sousek (LENRD)

Rick Wozniak (LENRD)

Ron Dierking (Logan East Rural Water System)
Nathan Brabec (Louis Dreyfus Company)

Jim Mackel (Mackel’s Trailer Court)

Karen Mackel (Mackel’s Trailer Court)

Kelly Smith (NDMC)

Nicole Wall (NDMC)

Jennifer Schellpeper (NDNR)

Roy Srymanske (Nucor Steel)

Keith Wiehn (Petersen Ag Systems)

Trenton Howard (Region 11 Emergency
Management)

Dave Safty (USDA Farm Service Agency, Stanton
County)

Nicolas Kemnitz (Wayne County Emergency
Management)

LENRD Drought Workshop

Information gathered at the Drought Workshop is incorporated throughout this Drought Management
Plan and greatly influenced the risk assessment and drought management recommendations sections of
the plan. The Drought Workshop Summary Report is located in Appendix B.
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The LENRD Drought Management Plan was also available for public review from January 6% to February
6. All comments from the public review period are noted within the plan. A clear timeline of the plan
process is provided below.

Figure 3: Planning Process

March 2016
Establish Planning Team
Project Kickoff Meeting

September 2016
Planning Team Update
Meeting
Plan Development

October - November 2016
Plan Development

February - April 2016
e Data Collection

July - September 2016
e Data Collection

e Plan Development

January 2016
e Public Review

May 2016
Data Collection
Drought Workshop

June 2016
Development of
Workshop Summary
Report

February 2017
Submit to NEMA &
FEMA
Local Adoption
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Section Two: Lower Elkhorn NRD Profile

Lower Elkhorn NRD

The LENRD is one of Nebraska’s 23 Natural Resource Districts (NRDs). Unlike the county-wide districts
found in most states, Nebraska’s NRDs are based on river basin boundaries, enabling them to approach
natural resources management on a watershed basis. The LENRD is autonomous, governed by a locally—
elected Board of Directors. While NRDs share a common set of responsibilities, each district sets its own
priorities and develops its own programs to serve local needs. In general, NRDs are charged under state
law with 12 areas of responsibility:

e Erosion prevention and control

e Prevention of damages from flood water and sediment

e Flood prevention and control

e Soil conservation

e Water supply for any beneficial uses

e Development, management, utilization, and conservation of ground water and surface water
e Pollution control

e Solid waste disposal and drainage

e Drainage improvement and channel rectification

e Development and management of fish and wildlife habitat

e Development and management of recreational and park facilities
e Forestry and range management

Nebraska Statute, Chapter 2, Article 32 establishes Nebraska’s NRDs and grants them the powers and
authorities that assist in the function of the districts. The LENRD has the authority to levy property taxes
to fund the functions of the district, which include a variety of programs and incentives to facilitate the
implementation of resource management activities.

The LENRD is located in northeastern Nebraska and is made up of approximately 2,560,000 acres;
encompassing all or parts of fifteen counties including: Cuming, Pierce, Madison, Stanton, Wayne,
Antelope, Burt, Cedar, Colfax, Dixon, Dodge, Knox, Platte, Dakota and Thurston Counties.

The Elkhorn River is the predominant surface water feature in the LENRD. Major tributaries of the Elkhorn
River include the North Folk of the Elkhorn River on the western side of the District, the Logan Creek on
the eastern side of the District, and the Maple Creek system in the southern portion of the District. The
District also has a number of man-made reservoirs, the largest of which are Willow Creek Recreation Area
near Pierce, Maskenthine Lake Recreation Area near Stanton, and Maple Creek Recreation Area near
Leigh. These reservoirs not only provide recreation opportunities but also provide flood protection to the
local areas.
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Figure 4: Location of LENRD

Source: www.lenrd.org

Population

Table 2 provides a summary of population trends within the planning area from 2000 to 2010. The percent
change was used to project the population for 2020. This is a relatively simple method to predict
population change, and does not account for predominant age cohorts in the community, birth and death
rates, or in and out migration which will likely impact the rate of growth or decline. In Table 2, the entire
population of counties within the LENRD were provided despite the fact that the LENRD boundary only
includes portions of many of these counties. This was done because the US Census Bureau does not
organize data by the NRD level. The total population living within the LENRD boundaries is approximately
89,256 (Nebraska Association of Resources Districts).

It is important to address population trends because water use and population are positively correlated;
meaning that as population increases there also is likely to be an increase in water use. Most of the
planning area is experiencing population decline; therefore, there will likely be a decrease in non-
agricultural water use in these areas. However, this does not guarantee a decrease in overall water use as
a majority of water use is agriculture related.

LENRD Drought Management Plan 13



Table 2: Population Trends 2000 - 2010

Jurisdiction 2000 Population 2010 Population Change ZO:SpI:rIt;jt(ie;;ed
Burt County* 7,791 6,858 -11.98% 6,037
Village of Lyons 963 851 -11.63% 752
City of Oakland 1,367 1,244 -9.00% 1,132
Village of Craig 241 199 -17.43% 165
Cedar County* 9,615 8,852 -7.94% 8,150
Village of Belden 131 115 -12.21% 101
City of Laurel 986 964 -2.23% 942
City of Randolph 955 944 -1.15% 933
Colfax County* 10,441 10,515 0.71% 10,590
City of Clarkson 685 658 -3.94% 632
Village of Howells 632 561 -11.23 498
Village of Leigh 442 405 -8.09% 371
Cuming County* 10,203 9,139 -10.43% 8,186
Village of Bancroft 520 495 -4.81% 471
Village of Beemer 773 678 -12.29% 595
City of West Point 3,660 3,364 -8.09% 3,092
City of Wisner 1,270 1,170 -7.87% 1,078
Dodge County* 36,160 36,691 1.47% 37,230
Village of Dodge 700 612 -12.6% 535
\é'r:igr:oc: 817 840 2.82% 864
City of Hooper 827 830 0.36% 833
ltl/i"c'segfsg; 431 369 -14.4% 316
City of Scribner 971 857 -11.74% 756
City of Snyder 318 300 -5.66% 283
Village of Winslow 104 103 -1.0% 102
Dixon County 6,339 6,000 -0.99% 5,679
Village of Concord 160 166 3.75% 172
Village of Dixon 108 87 -19.40% 70
City of Wakefield 1,411 1,451 2.83% 1,492
Knox County 9,374 8,701 -7.2% 8,075
Wausa 636 634 -0.3% 631
Madison County™* 35,226 34,876 -0.99% 34,529
City of Battle 1,158 1,207 4.23% 1,258
Creek
City of Madison 2,367 2,438 3.00% 2,511

14
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2020 Projected

Jurisdiction 2000 Population 2010 Population Change Population
Me\;!'o""ieg;ve 311 301 -3.22% 291
City of Norfolk 23,516 24,210 2.95% 24,924

City of Tilden 1,078 953 -11.60% 842
Pierce County* 7,857 7,266 -7.52% 6,719

Village of Foster 63 51 -19.0% 42
Village of Hadar 312 293 -6.09% 275
City of Osmond 796 783 -1.63% 770

City of Pierce 1,774 1,767 -0.39% 1,760

City of Plainview 1,353 1,246 -7.91% 1,147
Village of McLean 38 36 -5.3% 34
Platte County 31,662 32,236 1.81% 32,820
Village of Cornlea 41 36 -12.2% 32
Village of Creston 215 203 -5.6% 192
City of Humphrey 786 760 -3.31% 735
Stanton County* 6,455 6,129 -5.05% 5,819
Village of Pilger 378 352 -6.88% 328
City of Stanton 1,627 1,577 -3.07% 1,529
Thurston County* 7,171 6,940 -3.22% 6,716
Village of Pender 1,148 1,002 -12.72% 875
\T/;:fi‘:oo: 125 132 5.6% 139
Village of Rosalie 194 160 -17.5% 132
Wayne County* 9,851 9,595 -2.60% 9,346
Village of Carroll 238 229 -3.78% 220
Village of Hoskins 283 285 0.71% 287
Village of Sholes 24 21 -12.50% 18
City of Wayne 5,583 5,660 1.38% 5,738
Village of Winside 468 427 -8.76% 390

+County figures include incorporated and unincorporated areas.
Source: United States Census Bureau — 2000, 2010

Water Sources and Uses
Figure 5 shows that nearly all of the water consumed within the LENRD is sourced from groundwater.

Surface water does account for a small percentage of the consumption within the LENRD. There are a
number of surface water users within the district; mainly along the Elkhorn River and Logan Creek (Figure

6).

LENRD Drought Management Plan
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Figure 5: Water Sources in LENRD

Water Sources in LENRD

1.7%

Groundwater Surface Water

Source: USGS, 2010 Water Use by County
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Figure 6: Surface Water Appropriations
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As shown in Figure 7, irrigation and agricultural uses account for the overwhelming majority of water use
within the planning area. These uses, especially for irrigation, are seasonal in nature, with peak demands
occurring (depending upon the year) during the timeframe of late June through mid-September. Even
though this time period encompasses a small amount of the annual calendar the in-season impacts of the
spike in demand has caused localized groundwater shortages to occur.

The LENRD had 13,904 registered wells (all uses) as of October 2016 (Figure 8). The registration of newly
constructed domestic wells was not required until 1993; therefore, the actual number of wells within the
district is likely much higher, as many of the older constructed wells have never been registered but are
still in service. Figure 9 illustrates the percentages in number of wells by type (or use) of the total
percentage. The majority of wells are used for irrigation (47%), domestic use (20%), and monitoring (19%).
Wells indicated as “other” include wells that support uses like injection, recovery, lake supply, geothermal,

aquaculture, etc.

LENRD Drought Management Plan
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Figure 7: Water Use in LENRD
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Figure 8: Registered Wells in LENRD
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Section Three: Current Planning Efforts

The planning process identified current planning efforts within the LENRD that either directly or indirectly
relate to drought, and integrate hazard mitigation principles. As the LENRD is tasked with managing the
groundwater resources in the area, there are a number of current relevant planning efforts. The identified
planning mechanisms are described below.

Lower Elkhorn NRD Multi-Jurisdictional Hazard Mitigation Plan 2015

Current Plan Integration - The Hazard Mitigation Plan specifically addresses hazards such as drought, and
subsequently proposes mitigation actions to reduce the risk from drought at the regional and local level.
The following participants identified drought as a high priority hazard during the hazard mitigation
planning process:

o Beemer o Pilger

o Belden o Plainview

o Cuming County o Randolph

o Emerson o Tilden

o Leigh o Stanton County
o Madison County o Stanton

o Madison o Wakefield

o Meadow Grove o Wayne

o Oakland o Wayne County
o Pierce o Wisner

Future Plan Integration — The Drought Management Plan will be adopted as an appendix to the hazard
mitigation plan.

Lower Elkhorn NRD Master Plan 2010

Current Plan Integration - Includes the overall goals and objectives for the NRD. One goal identified in the
plan is to conserve groundwater quantity and quality. The plan includes a number of objectives to achieve
that goal. Stormwater and drainage improvement projects identified within the Master Plan will be
consistent with the projects identified within the Drought Management Plan.

Future Plan Integration — Every ten years, the LENRD updates their Master Plan. As a part of that process,
both the Drought Management Plan and Hazard Mitigation Plan will be examined, with specific attention
given to best management practices to help chart the next decade of development and growth for the
LENRD. Projects identified in this Drought Management Plan will be evaluated for inclusion into future
Master Plan updates. The next Master Plan update is scheduled for 2020.

Groundwater Management Plan 2015

Current Plan Integration - Serves as a foundation for decision-making while managing groundwater
resources within the district. Also, this outlines the regulatory actions that the district will take when
groundwater quantity or quality problems arise.
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Future Plan Integration — The Groundwater Management Plan is reviewed annually. The Drought
Management Plan will be incorporated into future updates of the Groundwater Management Plan as it
will be utilized to identify data sources and allocation levels for future water consumption. The Drought
Management Plan and the local definition of drought provided in this document will be a foundation of
data to inform updates to the Groundwater Management Plan.

Integrated Management Plan (Currently in Draft Form)

Current Plan Integration — The Integrated Management Plan (IMP) provides a framework for how the
LENRD and Nebraska Department of Natural Resources (NDNR) will work collaboratively to manage
groundwater and surface water across areas where the two are hydrologically connected. The Integrated
Management Plan recommends the development of the Drought Management Plan.

Water Inventory Report (Portion of IMP)

Documents groundwater and surface water supplies and uses within the district boundary. The
report also identifies potential conjunctive management project sites, including surface water
storage or groundwater recharge.

Water Balance Study (Portion of IMP)
Applies recorded inflows and outflows into the water balance equation to determine change in
storage. The study is a tool for developing and supporting water management decisions.

Future Plan Integration — Projects identified in this Drought Management Plan will be evaluated for
inclusion within future updates to the Integrated Management Plan.

Bazile Groundwater Management Area Plan, 2016

This plan was developed jointly by the Nebraska Department of Environmental Quality, Lewis & Clark NRD,
Lower Elkhorn NRD, Lower Niobrara NRD, and Upper Elkhorn NRD to address water quality concerns
within Antelope, Knox, and Pierce counties. Groundwater area management plans provide coverage for
projects to restore or protect groundwater resources, groundwater recharge areas or wellhead protection
areas. The Bazile plan was recently accepted by the EPA, meaning the plan addressed the nine elements
for an Alternative Management Plan, as identified in the EPA’s “Handbook for Developing Watershed
Plans to Restore and Protect Our Waters”. https://www.epa.gov/nps/handbook-developing-watershed-
plans-restore-and-protect-our-waters

Current Plan Integration — The plan identifies strategies to protect groundwater supplies and manage the
level of contaminants present in the plan area. If water supplies decline during periods of drought, water
quality could be negatively impacted.

Future Plan Integration — The Drought Management Plan will not likely impact any future updates to the
Bazile Groundwater Management Area Plan. Any impacts to this plan will be more closely linked with
updates to the Groundwater Management Plan and the Lower Elkhorn NRD Rules and Regulations for
Management of Groundwater that address the annual process for determination of annual groundwater
allocations within the District.
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Emergency Response Plans for Community Water Systems within the NRD

An Emergency Response Plan is a documented strategy describing actions that a community water system
would take in response to various major events, including drought. Emergency Response Plans from the
following community water systems were reviewed:

o Battle Creek o Howells o Pierce

o Belden o Lyons o Pilger

o Clarkson o Madison o Plainview

o Country Village o Mclean o Randolph
Mobile Home Park o Meadow Grove o Scribner

o Cuming County RWD o Norfolk Regional o Snyder
#1 Center o Stanton

o Dodge o Norfolk o Tilden

o Green Acres Mobile o North Bend o Uehling
Home Court North o Oakland o Wayne

o Green Acres Mobile o Osmond o West Point
Home Court South o Park Mobile Home o Winside

o Hooper Park o Winslow

o Hoskins o Pender o Wisner

Information gathered during the Drought Workshop and within Emergency Response Plans indicated that
for water users across the district, there is an inconsistent and largely undocumented drought response.
Most community water systems within the LENRD do not have a local drought definition or response
triggers and for the community water systems that do list drought response triggers, the triggers are often
vague and subjective. The Emergency Response Plans also fail to define the end of drought.

These subjective triggers do allow the community flexibility in determining the appropriate time to
enforce water restrictions. However, the lack of specific triggers may make the decisions to declare
drought and enforce water restrictions more difficult for the community. Drought declarations are
typically politically difficult decisions as the declaration may impact some in the community economically.
Pre-established triggers can help ease the political pressure and enable decision makers to formulate an
informed decision regarding a drought declaration.

Current Plan Integration — Will provide a technical basis for declaration of drought conditions and
identifies the actions that a community water system would take in the event of a drought.

Future Plan Integration — Strategies identified within this Drought Management Plan will have to be
represented in local documents. Allocations will impact local water supplies during prolonged periods of
drought. Any future updates to these emergency response plans should account for any groundwater
management implemented by the LENRD.

LENRD Drought Management Plan 23



Wellhead Protection Plans

Current Plan Integration — Wellhead protection plans attempt to proactively protect and manage the
source of community drinking water from potential contaminants. Wellhead protection plans often
recommend specific actions that can be taken to protect water quality. Many actions (i.e. zoning overlay
district) are consistent with the recommendations included to this plan.

Future Plan Integration — Future updates to (and newly developed) wellhead protection plans should
incorporate the local definitions for data included in this plan as well as consider the mitigation
alternatives identified and prioritized in this plan.

The following table shows communities within the LENRD that have an established wellhead protection

plan as of 2016.

Table 3: Wellhead Protection Plans in LENRD

Community Date Approved Community Date Approved
Village of Belden 2/22/07 City of Norfolk 12/12/08
City of Clarkson 5/30/03 Village of Pender 8/29/03
Village of Dodge 4/15/02 City of Stanton 7/27/11
Village of Emerson 8/25/03 City of Wakefield 2/3/03
Village of Howells 12/16/04 City of Wayne 5/9/13
Logan East Rural Water System 9/18/00 City of Osmond 12/8/16
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Section Four: Drought Risk Assessment
This section describes the unique characteristics of the planning area that affect its risk and vulnerability
to future drought events. The risk assessment provides the factual basis for developing specific strategies
to mitigate the impacts of drought. This section contains a description of historical drought occurrence
and extent, previous drought impacts and damages, probability of future occurrences, and a vulnerability

assessment.

Historical Drought Occurrence and Extent

The Palmer Drought Severity Index (PDSI) was used to document historical occurrence and extent of
drought within the planning area beginning in 1985. Among the various indices, the PDSI has been widely
used by state and local governments in the United States. The PDSI is further discussed in Section Five:
Drought Monitoring. The following table depicts the percentage of months the LENRD experienced
drought and the extent associated with this index.

Table 4: Historical Drought Occurrence in LENRD

Drought Classification PDSI Range Total Occurrences in Months Percent of Months
Drought -1.0 or Less 364/1453 25.1%
Mild Drought -1.0to0-1.99 135/1453 9.3%
Moderate Drought -2.0to0-2.99 91/1453 6.3%
Severe Drought -3.0to0 -3.99 46/1453 3.2%
Extreme Drought -4.0 or Less 92/1453 6.3%

Past drought events in the planning area have resulted in United States Department of Agriculture (USDA)
Secretarial Disaster Designations, most recently in 2012 and 2013. Figure 10 shows that the entirety of
the planning area was associated with a drought disaster designation within those two years.

Figure 10: USDA Secretarial Disaster Designations

in 2012 and 2013

Secretarial Disaster Designations

[ saesomday
Us DAN | Courty Bouncary
ﬁ. == [Z77) mikai Lands
USDA Faim Service Agency - Prirary Counties 7,754

Frodustion, Emesgancies and Corrpiance Division
wasaington, D.C
Feoruary 13, 2013

| Contigucus Courties: 374

Source: U.S. Department of Agriculture

LENRD Drought Management Plan

25



Past Drought Impacts

Drought causes significant economic, environmental, and social impacts. Although agriculture is typically
the major sector affected, impacts on rural and municipal water supplies, fish and wildlife, tourism,
recreation, water quality, soil erosion, the incidence of wildfires, electricity demand, and other sectors
are also significant. Drought can also indirectly impact personal and business incomes, tax revenues,
unemployment, and other areas as well.

The NDMC'’s Drought Impact Reporter documents the impacts of drought throughout the United States.
The following table summarizes, by category, the impacts within the LENRD from 2000-2016. Many of
these reported impacts have been in the agricultural sector.

Table 5: Reported Drought Impacts (2000 - 2016)
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Source: NDMC — Drought Impact Reporter

According to the Drought Impact Reporter, there have been more than 40 impacts reported related to
water supply and quality in the planning area. The LENRD received over 150 complaints regarding
individual well water quantity problems during the summer months of 2012. Figure 11 shows the locations
of reported well interference and groundwater management subareas. The LENRD implemented a cost
share program to assist private well owners who experienced well interference due to in-season
groundwater level declines during the 2012 drought. The cost share program was implemented to assist
property owners who occurred extra out-of-pocket expenses in remediating impacts of water quantity
issues. Those areas that reported well interference during the 2012 drought are more vulnerable to
drought events.

Other notable drought impacts include:

e During the 2012 drought, more than a dozen communities implemented water restrictions. Some
restrictions lasted for up to 13 weeks.

e Water use restrictions carried over into 2013 for two communities.

e In 2012, nearly 85% of the groundwater level observation wells in the LENRD reported a decline
in ground water levels (Fall 2012 data); in 2013 more than 98% of observation wells reported
declining groundwater levels (18% were reported as historic lows, Spring 2013 data); and in 2014,
57% of observation wells showed decline.

e Inresponse to the drought, complaints regarding the continuous withdrawals of groundwater for
irrigation pumping, and the in-season shortages that occurred in many areas of the District
causing negative impacts to many types of wells in 2012, motivated the LENRD to become the
first NRD in eastern Nebraska to impose water allocation measures on irrigators within
groundwater management subareas.
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~ Figure 11: Reported Well Interference
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Drought is one of the costliest hazard events. According to NOAA National Centers for Environmental
Information (NCEI), there have been 23 billion-dollar disasters in the US attributed to drought since 1980.
Table 6 shows the damage that drought causes in the planning area each year. This table does not include
losses from displacement, functional downtime, economic loss, injury, or loss of life.

Table 6: Average Annual Damages
Total Property Loss® | Average Annual Property Loss ! Total Crop Loss?

S0 S0 $444,493,927
1 Indicates the data is from NCEI (January 1996 to January 2014); 2 Indicates data is from USDA RMA (2000 to 2014)

Average Annual Crop Loss 2
$31,749,566

Future Probability of Occurrence

The probability for future drought events was calculated by the previous number of months in drought
divided by the total months on record. The planning area experienced drought in 364 out of 1,453 months
on record; resulting in a 25.1% chance of drought occurring each month within the LENRD. However,
according to the University of Nebraska-Lincoln report Understanding and Assessing Climate Change:
Implications for Nebraska, the state of Nebraska can expect an increase in drought frequency and severity
in the future.
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Vulnerability Assessment
As drought is a normal, recurrent feature of climate, the entirety of the planning area is susceptible to its

impacts. However, there are some areas that may experience greater impacts due to the vulnerabilities
described below.

Water Quality Concerns

Water quality concerns are often exacerbated under drought conditions because contaminants can
become more concentrated in light of a diminished water supply. Figure 12 shows the known nitrate levels
within wells (tested for nitrate concentrations) throughout the district. The EPA has set the Maximum
Contaminant Level of nitrate as nitrogen at 10 mg/L (or 10 parts per million) for the safety of drinking
water. Only wells with nitrate levels over 10 mg/L are shown in Figure 12.

Figure 12: Known Nitrate Levels
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Figure 13: Current Phase 2 Groundwater Management Area
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Figure 13 shows the groundwater management area, which currently includes all of Pierce County except
for Eastern Township. This area has been identified as having high nitrate levels or having the potential
for groundwater contamination.
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Figure 14 shows the identified wellhead protection areas within the district. A wellhead protection area
is defined by the geographic area (and flow direction) contributing water to the well or well field of a
municipal water system. These maps also include information that estimates the time-of-travel of the
groundwater as it flows towards the wellhead. Identifying the wellhead protection area allows a
community to proactively protect and manage the source of community drinking water.

Figure 14: Wellhead Protection Areas
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Economics

Agriculture is a major industry and economic driver of the economy within the LENRD. The following tables
display the importance of the agricultural sector within the LENRD. Drought can cause significant
economic impacts in agricultural based economies. According to the USDA Risk Management Agency
(RMA), drought accounted for $444,493,927 of crop losses within the planning area from 2000 — 2013.
Reduced income for farmers has a ripple effect into other sectors, as their ability to purchase goods and
services is reduced.
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Table 7: Farm Employment Structure by County, 2013

County Jobs % of Jobs Location Quotient
Burt 553 15.5 10.8
Cedar 989 18 125
Colfax 627 9.5 6.6
Cuming 1,098 17.1 11.9
Dixon 570 18.2 12.6
Dodge 763 3.4 2.4
Knox 854 18.5 12.8
Madison 714 2.6 1.8
Pierce 692 19.5 13.5
Platte 973 4 2.8
Stanton 613 23 15.9
Thurston 387 10 6.9
Wayne 627 10.7 7.4

Total 9460 - -

Source: Nebraska Regional Economic Analysis Project (NE-REAP) with data provided by the U.S. Department of Commerce, Bureau of Economic
Analysis

Table 8: Agricultural Land and Sales by County

County Number of Farms Land in Farms, Acres Ma.rket Value of

Agricultural Sales
Burt 560 309,934 $226,941,000
Cedar 939 466,473 $388,734,000
Colfax 554 257,628 $337,904,000

Cuming 918 362,926 $1,081,302,000

Dixon 570 298,996 $169,128,000
Dodge 767 330,044 $326,088,000
Knox 1,080 627,735 $312,845,000
Madison 753 351,799 $303,657,000
Pierce 677 329,181 $261,208,000
Platte 942 426,329 $652,102,000
Stanton 619 254,418 $182,084,000
Thurston 367 247,605 $197,685,000
Wayne 518 279,951 $203,253,000

Source: USDA, 2012 Census of Agriculture

There are also a number of water intensive industries in the planning area that may be vulnerable during
a drought event. These industries include the Husker Ag and Louis Dreyfus ethanol plants, and Nucor Steel.

Seasonal Vulnerabilities

Seasonal vulnerabilities related to water availability and high water demand exist within the NRD and
across the state. The planning area will be more vulnerable to drought during these periods. These
seasonal vulnerabilities may impact when the LENRD schedules meetings, and when a drought stage is
declared.
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Agricultural irrigation is one key consideration directly related to monitoring and managing water use and
water need for the LENRD. The phenology for crop development provides insight regarding times of high
water demand. The development cycle for corn crops was reviewed (corn is more water intensive than
the other primary crops for the region) and can be viewed in Figure 15. The ideal time to sow crops in the
region ranges from April 25" to May 10™. Clearly there is need for moisture throughout the growth cycle,
but the most critical times for adequate soil moisture are during the pre-tasseling and tasseling phases.
Critical moisture management times for 113-day maturing corn occur between weeks 10 and 15. If we
assume a sowing date of May 1%, critical periods with adequate soil moisture for this particular crop would
be during the months of July and August.

By reviewing the critical management periods for crops and comparing this data with water use data made
available by the city of Norfolk (Figure 16), there is an overlap of increased demand during the summer
months of July and August. While monitoring water supplies throughout the year is helpful, it is most
important for agricultural, municipal, commercial, and industrial water users to manage and develop
contingency plans in case of shortage, during the periods of peak demand.

Figure 15: Example of Crop Water Use by Growth Stage for 113-Day Maturity Corn
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Figure 16: City of Norfolk Water Consumption
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Indicates the average monthly water consumption for the city of Norfolk in gallons between 2010 — 2015
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Section Five: Drought Monitoring

The goal of this section is two-fold. The first goal is to use historical drought information to define drought
locally. The second goal works to identify the best available data specific to the LENRD to create a
monitoring tool that detects the potential for drought occurrence as early as possible. This section
includes the methodology used for selecting local drought indicators, a description of the drought
monitoring tool, its limitations, and the recommended protocol for utilizing the drought monitoring tool.

Factors Contributing to the Drought Monitoring Tool
There were a number of factors that contributed to the selection of the components of the drought
monitoring tool. These factors are described below.

Drought Plan Review

The planning process examined several drought planning mechanisms utilized to establish the best
available data used in other geographic locations regarding drought management planning. The following
table provides details and information from a wide range of plans collected throughout this process and

identifies the type of data utilized to define drought locally within those documents.

Table 9: Indicators Used in Drought Plans

s R i
Plans PDSI SPI Streamflow SleUid sate Precipitation eservolr Other
Level Level
Drought Assessment and Response x-Percentiles «
Plan — King George County, VA
Drought Management Plan — Central
Texas Groundwater Conservation x-PHDI
District Management Plan
Drought Management Plan — w cfs
Jefferson River Watershed Council
Drought Management Plan — . .
-Percentil -Percentil
Birmingham Water Works Board X x-Percentiles x-Percentiles
Drought Management Plan — «-Percentiles
Columbia Power & Water Systems
x-Projected
Drought Management Plan — waterjsu |
Loveland, CO pply
shortage
Klamath Basin Restoration Agreement
x-Acre ft
Drought Plan
x-Crop
Moisture
Massachusetts Drought Management x-Months x-Months x-Below st
x-3,6,12 Index, Keetch-
Plan below normal below normal normal
Byram
Drought Index
Metropolitan Washington Water X% of x-Projected
Supply and Drought Awareness ca ::cit water supply
Response Plan: Potomac River System pacity shortage
Northern Shenandoah Regional Water . . x-% of .
x-Percentiles x-Percentiles x-Elevation
Supply Plan normal
Susquehanna River Basin Drought . . x-% of
S X x-Percentiles x-Percentiles
Coordination Plan normal
i D
WateTr Conservation anfi rqught wAcre ft &
Contingency Plan — Sabine River x- cfs clevation
Authority of Texas
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Data Availability

A key factor that led to the selection of a monitoring tool is data availability. The following characteristics
were identified as priorities when considering the available data:

*  Frequently collected and/or available
* Significant historical record

* Locally specific

* Easy to collect and/or calculate

The data for this set of indicators/indices needed to be available and updated consistently to allow for
timely detection of drought and subsequent coordination of responses. Indicators/indices with a long
historical record were also desired, in order to test them against historical drought periods. The data
needed to be available at the most local scale in order to be relevant to the planning area.

Lastly, the data for the selected indicators/indices needed to be easy to collect and interpret.

Redundancy

Having multiple sources of input into the drought monitoring tool allows the LENRD to examine different
aspects of drought. One source of input may not reflect when local impacts are being experienced.
Therefore, it is prudent to include multiple sources to provide some redundancy. Multiple sources of input
may also be useful at representing both the early stages of drought and the end of a drought.

Guidance Documents

The following sources were also used to determine appropriate data and sources of input for the drought
monitoring tool:

e World Meteorological Organization (WMO) and Global Water Partnership (GWP), 2016:
Handbook of Drought Indicators and Indices (M. Svoboda and B.A. Fuchs). Integrated Drought
Management Programme (IDMP), Integrated Drought Management Tools and Guidelines Series
2. Geneva.

* World Meteorological Organization, 2012: Standardized Precipitation Index User Guide (M.
Svoboda, M. Hayes and D. Wood). (WMO-No. 1090), Geneva.

* Hayes, Svoboda, Wall, and Wildhalm. (April 2011). “The Lincoln Declaration on Drought Indices:
Universal meteorological drought index recommended”. American Meteorological Society.
DOI:10.1175/2010BAMS3103.1

* Drought-Ready Communities: A guide to community drought preparedness. 2011. National
Drought Mitigation Center.

» Creating a Drought Early Warning System for the 21% Century: The national integrated drought
information system. 2004. Western Governors’ Association.
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Drought Monitoring Tool
Table 10 shows the drought monitoring tool that the LENRD can utilize to define drought locally. The
following section defines and describes the individual components of the drought monitoring tool.

Table 10: Local Drought Monitoring Tool

Drought Level PDSI SP1, 1,3,6,12 Stream Flow Groundwater
fl level
2.00to <1.0 and >-1.5 for Stream flows i Groundwater ehve
Drought Watch ) between the 25! between the 25" and
-2.99 all timescales N . . .
and 10™ percentile 10™ percentile
Stream flows Groundwater level
-3.00 to <-1.5 and >-2.0 for
Drought Warning ) between the 10t between the 10" and
-3.99 all timescales T . " .
and 5™ percentile 5™ percentile

Palmer Drought Severity Index (PDSI)

The PDSI is the most widely used mathematical drought index. The PDSI uses both meteorological and
hydrologic data to measure soil moisture and water availability. It has been found to be particularly
effective for monitoring agricultural droughts (Susquehanna River Basin Drought Coordination Plan,
2000). The PDSlI is calculated weekly by the Climate Prediction Center of the National Weather Service by
climate division. Data is standardized so that comparisons can be made across locations and time periods.
Zero or near zero PDSI values indicate normal conditions, a negative PDSI value indicates drought and a
positive value for a wet period. Historical PDSI data from 1895 to present day is available online from
NOAA.

Figure 17: PDSI by Climate Division

Bl-4.0 or lsss (Extreme Drought)

[7]-3.0 to -3.9 (Severe Drought] [[1+2.0 to +2.9 (Unusual Moist Spell}
" |-2.0 to -2.9 (Moderate Drought} B +3.0 to +3.9 (Very Molst Spelll
1-1.9 to +1.9 (Near Normal) B +4.0 and above (Extremely Moist)

Source: NOAA
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Table 11: Palmer Classifications

Numerical Value Description Numerical Value Description
4.0 or more Extremely wet -0.5t0-0.99 Incipient dry spell
3.0to0 3.99 Very wet -1.0to-1.99 Mild drought
2.0to0 2.99 Moderately wet -2.0t0-2.99 Moderate drought
1.0to 1.99 Slightly wet -3.0to0 -3.99 Severe drought
0.5t00.99 Incipient wet spell -4.0 or less Extreme drought
0.49 to -0.49 Near normal - -

Source: National Oceanic Atmospheric Administration National Weather Service, Climate Prediction Center

Standardized Precipitation Index (SPI)

The SPI uses only precipitation data to indicate relative dryness. Like the PDSI, a negative SPI indicates
drought and a positive SPI indicates wet conditions. The SPI is calculated by the National Climatic Data
Center (NCDC) for several time scales (i.e. 1, 3, 6, 12, and 24 month scales), to capture various scales of
short-term and long-term drought. Historical SPI data from 1895 to present day is available from the

NCDC. Current maps of the SPI at various time scales are updated daily by the High Plains Regional Climate
Center.

Figure 18: SPI Map

—-1.5 -1 0 1 1.5 p 2.5 3
Source: High Plains Regional Climate Center

Table 12: SPI Classification

Numerical Value Description Numerical Value Description
+2.0 and Above Extremely Wet -1.0to-1.49 Moderately Dry
1.5t01.99 Very Wet -1.50to -1.99 Very Dry

1.0to 1.49 Moderately Wet -2.0 and Below Extremely Dry
-0.99 to 0.99 Near Normal - -
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Streamflow

Streamflow data is available online from the United States Geological Survey (USGS). At least 40 years of
streamflow data is available for the following streams: Elkhorn River at West Point, Elkhorn River at
Norfolk, Logan Creek near Uehling, and North Fork Elkhorn River near Pierce. Historical data from each of
these streams was collected and measurements were then separated by month in order to establish
drought indicators. Percentiles were then calculated by month in order to account for the rivers’ natural
fluctuation throughout the year and over the period of record. Microsoft Excel was used to organize data
and calculate percentiles.

Figure 19: Streamflow from Elkhorn River at West Point, 2000-2016

USG5 86799358 Elkhorn River at Hest Point, Hebr.

Faeee

1868688

y |

Discharge, cubic feet per second,
[Bubbler]
—
o

189 =
2088 2009 2018 2011 2012 2013 2014 2015 2016

— Discharge # Flow at station affected by ice
== Period of approved data === Period of provisional data

Graph courtesy of the U.5. Geological Suruew

Source: USGS

Groundwater

Groundwater data is from the LENRD observation wells. The LENRD monitors groundwater quantity by
measuring the depth of the groundwater in approximately 240 privately owned irrigation wells each
spring. This intermediate data, with collection events occurring only once per year, is collected too
infrequently to be used as a part of the drought monitoring tool. However, transducers deployed in the
LENRD monitoring well network will likely be able to transmit real time groundwater level measurements
to the LENRD on a daily basis at some point in the future. At that time, acute in-season groundwater level
changes could be integrated as additional triggering mechanisms within the drought monitoring tool.

In order to establish a local drought indicator, historical groundwater level data from the LENRD’s
transducers was collected and separated by month. Monthly percentiles were then calculated in order to
account for the typical fluctuation in groundwater levels throughout the calendar year. Microsoft Excel
was used to organize data and calculate percentiles.
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The current Groundwater Management Plan contains information that establishes triggers for three
action levels that have corresponding actions and control measures. According to LENRD staff, these
triggers are antiquated and need refining. The existing triggers do not provide the sort of protections
necessary to minimize the impacts of in-season groundwater level declines. They may hold some utility in
protecting the resource from long-term mining, but fall short in providing protections between
groundwater users during periods of high use and demand. As more time passes, and additional data is
collected related to groundwater management in response to the impacts of drought, these action levels
should be revised to reflect scenarios of when specific actions should be taken.

Limitations

There are a few limitations to the drought monitoring tool. The first limitation is that PDSI calculations are
done at the climate division level. Figure 20 shows that Climate Division 3 is slightly larger than the district
boundary and does not include the southern portion of the LENRD. This means that the PDSI is not
perfectly representative of the planning area.

While it is preferable that changes to groundwater levels are incorporated into the definitions of drought
(at the local level), it will require some time to expand the monitoring well network and some additional
expenses would be occurred in equipping the existing wells with the telemetry equipment necessary to
transmit the water level data. The other challenge that needs to be addressed, is the issue of in-season
adjustment of groundwater allocation amounts, and the legal implications associated with that concept.
The District would need to amend its policies in order to accomplish this goal.

The other variable to consider (when considering the use of groundwater levels as a triggering
mechanism) is the fact there is often a lag time between the effects of drought — which causes an increase
in water use not only by agriculture, but homeowners, livestock producers and municipalities and those
pumping impacts may not be immediately apparent when examining groundwater changes. The drought
could in fact be nearing an end from a climate standpoint, before the groundwater levels have reached
their steepest point of declines. These variables are amplified depending upon the aquifer properties and
conditions that exist within the District.

It is possible that areas of the district are affected by drought more or less than others due to factors such
as topography or geology. The selected indicators do not account for those potential differences.

Lastly, having multiple indicators from multiple sources is an inherent limitation due to additional time
and effort collecting the data.
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Figure 20: Climate Divisions
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Recommended Drought Monitoring and Declaration Protocol

This plan has examined historic drought events and compiled climatic norms to define drought using the
most local and best available data for the LENRD. The LENRD can use the established norms and drought
monitoring data to develop a drought monitoring system. This system can be useful in identifying drought
conditions as they develop as well as monitoring the intensity of drought events.

The following section describes the recommended method for the LENRD to use the drought definition as
a proactive monitoring and management tool moving forward. The drought monitoring tool data inputs
can be downloaded from their respective sources and combined into a spreadsheet. The LENRD can then
compare the current data against the established drought indicators. The LENRD will utilize the data along
with other resources (U.S. Drought Outlook, U.S. Drought Monitor, and local conditions) to determine
whether to declare a drought stage.
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U.S. Monthly Drought Outlook
Drought Tendency During the Valid Period

Valid for September 2016
Released August 31, 2016

areas imply droug
end of the period (D0 of rone)

[ orought persists

Drought remains but improves

1| Drought removal likely
Drought development likely

http:/igo.usa.gov/3eZGd

U.S. Drought Monitor
Nebraska

September 6, 2016
(Released Thursday, Sep. 8, 2018)
Valid & a.m. EOT

Drought Concitions (Fevcent Area)

tone | 0004 | 01-04 | D204

amern | 6708 | 3202 | 1w |03 om0 | om

The US Monthly Drought Outlook is an established
nationwide monitoring tool developed by NIDIS. It provides
a three-month prediction of potential drought occurrence.
The Drought Outlook should be used as a tool to inform
decision makers within the LENRD.

The U.S. Drought Monitor is a weekly map of drought
conditions that is produced jointly by NOAA, USDA, and
NDMC. The USDA utilizes the U.S. Drought Monitor for
secretarial disaster declarations. The U.S. Drought Monitor
should be used to inform decision makers within the
LENRD, as well as continually calibrate the drought
monitoring tool.

Drought Early Warning

This portion of the proposed drought monitoring protocol focuses on the data that would be required for
early drought indication. The best available data to define early drought onset within the LENRD includes
monitoring of the PDSI and SPI 1 & 3 month indicators. It is necessary to collect this data at least monthly

and would ideally be collected weekly.

In examining the PDSI and the SPI1 1 & 3 month indicators, it appears that drought onset can be identified
prior to significant impacts occurring. When examining the PDSI and SPI 1 & 3 month indicators as they
relate to the 2012 drought, onset was identified in June. It should be noted that onset was identified, for
the LENRD, one month before it was indicated by the U.S. Drought Monitor.
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Drought Intensity Monitoring
Drought intensity can be monitored weekly using the indices of the drought monitoring tool. A drought
stage should be declared if the following conditions exist:

e Atleast two separate indicators are within a given drought stage, and the drought outlook
indicates that drought will likely develop or persist, or the drought monitor indicates the
presence of a drought, or local conditions/impacts indicate the presence of a drought.

e Or:if one of the indicators (other than groundwater) is triggering at an emergency level,
and no other indicator is triggering, a drought watch should be declared.

e If groundwater is triggering at an emergency level, and no other indicator is triggering, a
drought warning should be declared. !

Once the LENRD is determined to be in a drought, the LENRD should consider taking these steps:

Alert the appropriate municipal and county departments

Provide updates to the appropriate state and federal agencies

Update the LENRD webpage with a drought status report

Hold a press conference or send out a press release to get the message out to the general public
Continue to monitor drought conditions weekly

vk wnN e

Drought Culmination

When entities engage in planning for drought, there is automatically a focus on defining drought onset,
but it can be equally important to establish a protocol that can be used to signal the drought has subsided
and that climatic patterns have returned to the established norms; signaling the end of the drought event
and the easing or lifting of drought related management efforts.

Based on the historical record, monitoring the PDSI, SPI 12 month, streamflow, and groundwater levels
are the best available data to correlate with the conclusion of drought events when local statistics return
to normal levels.

Calibrating the Drought Monitoring Tool

In developing the proposed drought monitoring protocol, data was collected and utilized to establish
regional norms. The collected data was analyzed for effectiveness. Part of the analysis was examining the
PDSI, SPI (1, 3, 6, & 12 month indices), stream flow, and groundwater measurements to historic drought
events. The comparative analysis was utilized to develop the proposed drought monitoring protocol
previously discussed. The following discussion will provide insight related to the output of the comparative
analysis and the calibration of the drought monitoring protocol.

Tables 13 and 14 show the percentage of months that individual indicators were triggered. See Appendix
A for the full historical test.

1 Although the depletion of groundwater could be caused by something other than drought (e.g. increased
development, over-pumping), impacts may be monitored and managed in a similar fashion as a drought scenario.
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Table 13: Historical Drought Test 1

Indicator

PDSI

SPI'1

SPI 3

SPI 6

SPI 12

Watch
(% of Months)

Occurrences in Drought

6.3%

8.7%

10.2%

8.7%

7.6%

Occurrences in Drought
Warning (% of Months)

3.2%

4.9%

4.3%

4.3%

5.0%

(% of Months)

Occurrences in Emergency

6.3%

1.6%

1.9%

2.2%

2.5%

Period of record used for these indices is 1895 - 2015

Table 14: Historical Drought Test 2

Indicator

Streamflow at

North Fork of

Elkhorn near
Pierce!

Streamflow at
Elkhorn near
West Point?

Streamflow at
Elkhorn near
Norfolk®

Streamflow at
Logan Creek
near Uehling*

Groundwater
Well 18S°

Occurrences in
Drought Watch
(% of Months)

11.9%

13.8%

12.4%

12.0%

3.5%

Occurrences in
Drought
Warning (% of
Months)

4.4%

3.2%

3.9%

4.4%

1.2%

Occurrences in
Drought
Emergency (%
of Months)

2.8%

3.2%

2.3%

2.3%

4.2%

*Only one of the groundwater wells is shown in this table

1Period of Record Used: 1961 — 2015
2Period of Record Used: 1972 — 2015
3period of Record Used: 1946 — 2015
“Period of Record Used: 1941 — 2013

>Period of Record Used: 2001 — 2015; Only one of the groundwater wells is shown
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Section Six: Drought Management Recommendations

Ground Water Allocation

The LENRD is authorized by the State to manage and govern groundwater within the district. This authority
provides the District with the means to restrict the use of groundwater, if conditions warrant. As drought
conditions develop, the LENRD will increase its monitoring of wells in order to ensure that ground water
is not being over pumped, thereby causing potential long term harm to the aquifer.

The LENRD should take into account the climactic information from the previous year, current year, and
any future forecasted drought conditions when determining any changes to the groundwater allocation
(as applicable) for the upcoming year.

Surface Water Administration

The NDNR governs the use of surface water in the State of Nebraska. This means that NDNR has the
authority to restrict the use of surface water. The state governs surface water through the prior
appropriation doctrine which states that the oldest water rights holders get their full allocation of water
before any junior rights holders can get their water.

As drought conditions develop a senior water rights holder can place a call to the local NDNR field office
and can request a hold to be placed on junior rights holders because the senior water right holders are
not receiving their full allocation. The field office will then analyze the situation and determine how they
can adjust water consumption to ensure that the senior rights holder will be able to get the water they
need. If the senior appropriator is in fact not receiving the allocated amount, other surface water users
whose priority date is junior will be required to cut back, or cease usage, in order to satisfy the senior
appropriator.

Drought Educational Outreach

One way to mitigate the impacts of drought is through outreach and education. Outreach can focus on
identifying and sharing resources for agricultural producers, homeowners, renters, and other
organizations. There are many groups that offer information on how to cope with drought conditions.
Table 16 shows agencies that provide various types of educational resources useful in educating and
informing the public on water conservation, especially during periods of drought.

Table 15: Drought Education Resources

Extension Nebraska Centers for
Resource NDMC Colorado State | lowa State Disaster Health and Disease
University University Education Human Control and
Network Services Prevention
General Drought
. X
Education
i D
Agricultural ' rought X X X X
Education
Homeowners and X X X X
Renters
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Extension Nebraska Centers for
Resource NDMC Colorado State | lowa State Disaster Health and Disease
University University | Education Human Control and
Network Services Prevention
Other Drought X X X X X
Resources
Resources

The LENRD can create a drought information page on their existing website (www.lenrd.org) and include
the following links.
1. NDMC: http://drought.unl.edu/Home.aspx
2. Colorado State University: http://www.ext.colostate.edu/drought/fsmenu.html
3. lowa State University: http://www.extension.iastate.edu/topic/recovering-disasters
4. Extension Disaster Education Network:
http://eden.lsu.edu/Topics/Hazards/Drought/Pages/resourcecollection.aspx
5. Nebraska Department of Health and Human Services:
http://dhhs.ne.gov/publichealth/Pages/enh pws conindex.aspx
6. Centers for Disease Control and Prevention:
http://www.cdc.gov/nceh/ehs/docs/when every drop counts.pdf

The LENRD currently provides a number of educational opportunities. The following are some of the
opportunities currently available from the LENRD:

e Flow meter installation training

e Soil and Water Stewardship Week

e (Classroom demonstrations of groundwater flow modeling

e Children’s coloring books, such as “Every Drop Counts”

e School programs for conservation poster contest

e Elkhorn H20 Daze

e Irrigation water management field days

e Nitrogen certification courses

e Other online resources, related to crop production and irrigation management
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Mitigation Alternatives

The following actions are mitigation actions identified for NRDs across the state within the Nebraska’s
Climate Assessment Response Committee Drought Mitigation and Response Plan from 2000. The actions
listed in this plan are actions that have been determined to be relevant to the LENRD.

Current Actions

Action

Reduce Economic Loss and Soil Erosion on Dry Cropland

Description

1. Use public information programs to emphasize installation of soil and water
conservation systems (i.e. terraces, crop residue use, and contour planting)

2. Assist landowners with the planning, design, and cost of installing soil and wate
conservation practices on their property (i.e. terrace systems, improved irrigatio
systems)

3. Utilize cost-share programs for soil and water conservation

Estimated Cost

Staff time, $5,000+ for cost-share program

Potential Funding

LENRD Annual Budget

Timeline Ongoing

Priority High

Status This action is done on an ongoing basis

Lead Agency LENRD Water Conservation Specialist, Information & Education Specialist

Action Maintain Groundwater Metering Efforts

Description 1. Require all wells that pump over 50 gallons per minute to have a meter.
Estimated Cost S0

Potential Funding LENRD Annual Budget

Timeline Ongoing

Priority High

Status This action is done on an ongoing basis. All irrigation wells that pump over 50 gallons per minute

are required to have a meter.

Lead Agency

LENRD Board

Action

Mitigate Quality and Quantity Problems in Private Wells

Description

1. Monitor groundwater wells for quantity and quality
2. Work with private well owners to either drill the current well deeper or find a new well
without quality or quantity issues

Estimated Cost

Staff time; Varies depending on funds available

Potential Funding

LENRD Annual Budget

Timeline Ongoing
Priority Medium
Status LENRD continually monitors groundwater for quantity and quality issues. LENRD established a

temporary cost share program in 2012 to assist private well owners in remediating impacts of
water quantity issues.

Lead Agency

LENRD Water Resources Manager

Action

Promote Water Conservation

Description

1. Encourage indoor and outdoor conservation of water
2. Provide educational materials and information to landowners about beneficial
conservation measures and effective irrigation management techniques

Estimated Cost

$1,000+ for educational materials

Potential Funding

LENRD Annual Budget

Timeline Ongoing
Priority High
Status This action is done on an ongoing basis

Lead Agency

LENRD Water Conservation Specialist, Information & Education Specialist
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The following actions are new actions identified during the drought management planning process.

Action

Promote Green Infrastructure and Best Management Practices

Description

1. Encourage the use of green infrastructure throughout the district
2. Encourage the use of rainfall enhancement projects such as rain barrels

Estimated Cost

$1,000+ for educational materials, $10,000+ for cost share

Potential Funding

LENRD Annual Budget

Timeline 2-5 Years
Priority Medium
Status Not yet started
Lead Agency LENRD

Action

Develop Quantitative Recommendations for Allocations

Description

1. Develop quantitative recommendations to provide a technical basis for decision making
regarding any changes to groundwater allocations

2. Develop methods to establish limits/allocations for water intensive businesses
(industry, golf courses, car washes, etc.)

Estimated Cost

$20,000; Staff Time

Potential Funding

LENRD Annual Budget

Timeline 2-5 Years
Priority Medium
Status Not yet started

Lead Agency

LENRD Water Resources Manager, LENRD Board

Action

Acquire Transducer Transmission Technology

Description

1. Acquire technology to remotely transmit groundwater well transducer readings in real
time

Estimated Cost

$50,000

Potential Funding

LENRD Annual Budget, Water Sustainability Fund, Nebraska Environmental Trust

Timeline

2-5 Years

Priority

High

Status

Not yet started

Lead Agency

LENRD General Manager, LENRD Water Resources Manager

Action

Develop Drought Dashboard

Description

1. Develop online drought dashboard to summarize local drought conditions in real time

Estimated Cost

$40,000

Potential Funding

LENRD Annual Budget, HMGP, Water Sustainability Fund

Timeline 2-5 Years
Priority High
Status Not yet started

Lead Agency

LENRD General Manager, LENRD Information & Education Specialist

Action

Groundwater Recharge

Description

1. Evaluate the feasibility of groundwater recharge projects
2. Implement groundwater recharge projects if they are found to be cost effective

Estimated Cost

Unknown

Potential Funding

LENRD Annual Budget, HMGP, Water Sustainability Fund

Timeline 5+ Years
Priority Medium
Status Not yet started

Lead Agency

LENRD General Manager, LENRD Water Resources Manager
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Action

Surface Water Retention/Detention

Description

1. Evaluate the feasibility of surface water retention/detention projects
2. Implement surface water retention/detention projects if found to be cost effective

Estimated Cost

Varies by location and size of project

Potential Funding

LENRD Annual Budget, HMGP, Water Sustainability Fund

Timeline 2-5 Years
Priority Medium
Status Identified potential surface water storage locations in Water Inventory Report. Preliminarily

evaluated ten potential reservoir sites.

Lead Agency

LENRD General Manager, LENRD Water Resources Manager

Action

Groundwater Management Plan

Description

1. Update the groundwater management plan to include the drought definition specific to
the LENRD identified within this plan

Estimated Cost

S0; Staff Time

Potential Funding

LENRD Annual Budget

Timeline 2-5 Years
Priority Low
Status Not yet started

Lead Agency

LENRD General Manager, LENRD Water Resources Manager

Action Planning Workshop

Description 1. Facilitate planning workshop to assist community water systems in developing effective
emergency response plans with a specific focus on drought

Estimated Cost $10,000; Staff Time

Potential Funding LENRD Annual Budget

Timeline 2-5 Years

Priority Low

Status Not yet started

Lead Agency

LENRD General Manager

Support Agencies

County Emergency Management, Municipalities

The following mitigation alternatives are suggested for counties and communities within the LENRD.
While the LENRD does not have the authority to require jurisdictions to implement these actions, the
LENRD can support these jurisdictions in mitigation efforts as an enhancer of regional capabilities,
planning, and preparedness as it relates to drought.

Action

Emergency Response Plans

Description

1. Reevaluate current emergency response plans
2. Establish local triggers and response criteria for drought response
3. Develop water restrictions & link them to local triggers

Estimated Cost

$5,000+; Staff Time

Potential Funding

Annual Municipal Budget

Timeline 2-5 Years
Priority High
Status Not yet started

Lead Agency

Municipalities/Community Water Systems

Support Agencies

County Emergency Management, LENRD

Action

Wellhead Protection Plans

Description

1. Collaborate with local water providers to develop wellhead protection plans

Estimated Cost

$20,000

Potential Funding

Annual Municipal Budget
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Timeline 2-5 Years

Priority Low

Status 12 jurisdictions have developed wellhead protection plans within the planning area

Lead Agency Municipalities

Support Agencies County Planning/Zoning, LENRD

Action Develop Water Conservation Program

Description 1. Develop public education program that promotes water conservation and best

management practices

Estimated Cost

$1,000+ for educational materials

Potential Funding

Annual Municipal Budget

Timeline 2-5 Years

Priority High

Status Not yet started

Lead Agencies Community Water Systems, County Planning/Zoning

Support Agency LENRD

Action Collaborate with Large Water Users

Description 1. Enhance communication with municipalities and large, independent water users to

implement water conservation and drought-preparedness guidelines

Estimated Cost

Staff Time

Potential Funding

Annual Municipal Budget

Timeline 2-5 Years
Priority Low
Status Not yet started

Lead Agency

Municipalities

Support Agencies

LENRD, County Emergency Management

Action

Promote Green Infrastructure and Best Management Practices

Description

1. Encourage the use of green infrastructure throughout the district

2. Encourage the use of rainfall enhancement projects such as rain barrels

3. Incentivize water reuse for appropriate users

4. Develop water retention requirements for new commercial/industrial developments

Estimated Cost

$1,000+ for educational materials, $10,000+ for cost share

Potential Funding

Municipal Annual Budget

Timeline 2-5 Years

Priority Medium

Status Not yet started

Lead Agencies County Planning/Zoning, Municipalities

Support Agency LENRD

Action Meter Water Use

Description 1. Install meters for all water users within the community water system

2. Provide water use statistics for individual water users to compare to the norm

Estimated Cost

$800 per meter

Potential Funding

Municipal Annual Budget

Timeline 2-5 Years
Priority Medium
Status Not yet started

Lead Agencies

Community Water Systems

LENRD Drought Management Plan

49



Action

Audit Water Distribution System

Description

1. Audit water distribution system for leaks and inefficiencies

Estimated Cost

Varies by size of water system

Potential Funding

Municipal Annual Budget

Timeline 2-5 Years
Priority Medium
Status Not yet started

Lead Agencies

Community Water Systems

Action

Municipal Landscaping

Description

1. Utilize xeriscaping and drought tolerant plantings for municipal landscaping
2. Add landscaping requirements in zoning/codes where appropriate

Estimated Cost

Varies by project; Staff Time

Potential Funding

Municipal Annual Budget

Timeline 2-5 Years
Priority Medium
Status Not yet started

Lead Agencies

Community Water Systems
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Section Seven: Plan Maintenance and Updates

The LENRD will be responsible for monitoring (annually), evaluating, and updating the plan. Support and
suggestions from stakeholders and the public will influence and enhance this process. Review and update
of this plan will occur at least every five years in coordination with the Hazard Mitigation Plan update. The
plan may be updated more frequently at the discretion of the LENRD Board, especially in the event of a
major drought.

If new, innovative mitigation strategies arise that could impact the planning area or elements of this plan,
a plan amendment may be proposed and considered separate from the annual review. The LENRD should
compile a list of proposed amendments annually, and recommend action on the proposed amendments.

Continued Public Involvement

To ensure plan support and input from the public as well as other stakeholders, public involvement should
remain a top priority for the LENRD. Notices for public meetings involving the discussion of or action on
plan updates should be published and posted at least two weeks in advance.
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Resources

World Meteorological Organization (WMO) and Global Water Partnership (GWP), 2016: Handbook of
Drought Indicators and Indices (M. Svoboda and B.A. Fuchs). Integrated Drought Management
Programme (IDMP), Integrated Drought Management Tools and Guidelines Series 2. Geneva.

World Meteorological Organization, 2012: Standardized Precipitation Index User Guide (M. Svoboda, M.
Hayes and D. Wood). (WMO-No. 1090), Geneva.

Hayes, Svoboda, Wall, and Widhalm. 2011. The Lincoln Declaration on Drought Indices: Universal
meteorological drought index recommended. American Meteorological Society.
DOI:10.1175/2010BAMS3103.1

Drought-Ready Communities: A guide to community drought preparedness. 2011. NDMC.

Creating a Drought Early Warning System for the 21% Century: The national integrated drought
information system. 2004. Western Governors’ Association.

https://www.nrdnet.org/nrds/lower-elkhorn-nrd

NOAA National Centers for Environmental Information (NCEI) U.S. Billion-Dollar Weather and Climate
Disasters (2016). https://www.ncdc.noaa.gov/billions/
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Streamilow
Streamflow Streamflow (North Fork Streamflow
(Elkhorn River at (Elkhorn River Elkhorn at (Logan Creek
Year Month PDSI SPO1 SPD3 SP12 Norfolk) at West Point) Pierce) near Uehling) |18s Groundwater|
1895 1 0.09 -0.99 99.99 -99.99
1895 2 0.26 -0.54 99.99 -99.99)
1895 3 031 0.27 -1.13 -99.99
1895 4 0.59 0.63 0.06 -99.99
1895 5 022 -0.66 -0.27 -99.99
1895 6 0.82 0.67 0.23 -99.99
1895 7 0.52 -1.13 -0.63 -99.99
1895 8 099 043 0.04 -99.99)
1895 9 118 0.42 -0.2 -99.99
1895 10 -05 -188 -0.25 -99.99
1895 1u 0.38 0.13 -0.6 -99.99
1895 12 0.77 I s 0.8
1896 1 0.96 -0.79 -1.05 -0.8
1896 2 1.31 169 -0.88
1896 3 1.56 0.33 -1.59 -0.92
1896 4 151 197 1.19 0.58 0.3
1896 5 158 0.4 127 0.67 0.09
1896 6 198 0.6 177 11 0.06
1896 7 3.34 145 1.39 1.77 0.93
1896 8 2.83 -1.32 0.68 1.34 0.45
1896 9 291 0.01 0.27 1.36 0.31
1896 10 3.52 0.84 -0.33 0.77 0.87
1896 11 4.34 134 0.92 1.08 113
1896 12 3.97 -1.08 0.98 0.74 118
1897 1 439 144 1.21 0.24 1.38
1897 2 417 0.34 -0.03 0.77 1.49
1897 3 433 0.64 038 1.15 173
1897 4 5.07 124 1.06 1.39 1.4
1897 5 0.83 -189 -0.07 0.11 0.72
1897 6 -0.61 0.09 -0.29 [} 0.52
1897 7 0.6 -0.17 -1.19 -0.34 0.11
1897 8 0.66 0.69 -0.52 0.47 0.01
1897 9 1.56 -1.21 -1.22 -1.02 -0.27
1897 10 041 083 -0.66 -1.34 0.24]
1897 11 0.07 -0.e1 -0.58 -0.87 -0.69
1897 12 0.95 1.9 0.94 0.44 -0.29
1898 1 076 -0.16 0.58 0.37 -0.47
1898 2 0.68 0.05 12 -0.04 -0.45
1898 3 034 -0.31 0.6 0.5 -0.67)
1898 4 0.03 -0.65 -0.85 0.38 -1.37|
1898 5 0.69 0.73 -0.11 0.28 -0.48
1898 6 111 0.58 0.33 0.03 -0.29
1898 7 1.04 0.49 0.39 -0.19 -0.36|
1898 8 106 0.25 -0.12 -0.23 -0.26)
1898 9 0.46 -0.91 -1.04 0.44 -0.19
1898 10 0.19 0.06 -0.81 -0.23 -0.4]
1898 11 0.28 -0.29 -0.91 -0.77 -0.37
1898 12 0.54 -0.91 -0.55 1.28 -0.78
1899 1 0.71 0.63 -1.13 -1.26 -0.81]
1899 2 0.67 017 -0.91 -1.16 -0.81]
1899 3 0.95 -0.5 -0.83 -1 -0.87
1899 4 1.44 -1.3 -1.34 -1.81 -1.04|
1899 5 0.78 112 -0.11 -0.4 -0.86
1899 6 132 075 0.49 0.11 -0.78
1899 7 129 0.43 0.79 0.06 -0.75
1899 8 164 0.36 0.34 0.09 -0.55
1899 9 0.67 172 -0.93 0.25 -0.67
1899 10 0.86 -0.31 -0.94 [} -0.78
1899 11 1.14 -0.11 -1.41 -0.68 -0.73
1899 12 0.85 072 -0.22 -1.01 -0.57
1500 1 1.11 122 -0.23 -1.01 -0.59]
1900 2 0.08 0.58 0.24 -1.18 -0.56)
1900 3 0.17 0.05 -0.25 -0.39 -0.48
1300 4 095 139 113 0.8 0.38
1500 5 0.29 0.42 0.49 0.5 -0.19)
1900 6 -08 1.02 -0.08 -0.23 -0.84
1900 7 115 143 0.02 0.62 -0.07
1500 8 167 0.8 0.73 0.8 0.04]
1900 9 2.83 141 1.94 138 0.93
1900 10 3.4 1.04 1.72 1.21 131
1500 1 3 1.04 1.22 1.34 1.21
1900 12 272 0.72 0.15 1.74 1.07|
1901 1 244 -0.99 -173 1.09 1.08
1%01 2 243 1] -107 0.77 1.01
1901 3 2.59 0.48 -0.1 0.01 1.15
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1501 4 22 -0.49
1901 5 172 0.62
1901 6 261 137
1901 7 155 185
1901 8 0.64 121
1901 9 286 238
1501 10 296 0.37
1901 1 292 0.26
1901 12 EX 0.49
1902 1 318 0.87
1902 2 3.04 -0.49
1902 3 273 -0.18
1502 4 236 0.54
1902 5 156 -0.89
1902 6 191 0.39
1902 7 371 192
1902 8 4.54 0.92
1902 9 5.24 0.85
1902 10 4.82 0.34
1902 11 4.38 0.56
1902 12 2.98 1.46
1903 1 445 | =
1903 2 4.63 0.82
1503 3 4.46 0.25
1903 4 4.16 0.01
1903 5 5.89 247
1903 6 5.2 -0.66
1903 7 6.04 132
1903 8 7.66 2.2
1503 9 7.15 -0.29
1903 10 7.03 0.51
1903 11 673 0.14
1903 12 6.14 -0.94
1904 1 573 -0.25
1904 2 523 -0.93
1904 3 4.52 1
1904 4 4.29 0.25
1904 5 4.24 0.33
1904 6 244 0.56
1904 7 4.89 0.69
1904 8 5.1 0.26
1904 9 4.53 0.54
1904 10 537 145
1904 1 4.6 117
1904 12 411 -0.91
1905 1 4.44 149
1905 2 4.39 0.22
1905 3 4.01 0.31
1905 4 4.36 0.67
1905 5 6.04 228
1905 6 571 0.23
1905 7 533 -0.28
1505 8 4.95 -0.08
1905 9 583 158
1905 10 552 0.09
1905 1 6.08 153
1905 12 537 | 227
1906 1 511 0.11
1906 2 5.14 0.63
1906 3 4.97 0.25
1906 4 538 115
1906 5 476 0.24
1906 6 4.31 -0.3
1906 7 396 -0.46
1906 8 4.58 12
1906 9 567 164
1906 10 6.47 13
1906 1 6.03 0.41
1906 12 6.11 0.79
1907 1 5.82 0.2
1907 2 567 0.36
1907 3 468 -166
1907 4 4.02 -1.37
1907 5 362 -0.74
1507 6 35 0.07
1907 7 4.83 161
1907 8 463 -0.38
1907 9 455 0.13
1907 10 375 -119
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1914 6 0.57
1914 7 0.47
1914 8 05
1914 9 0.55
1914 10 0.17
1914 11 0.91
1914 12 0.02
1915 1 0.37
1915 2 154
1915 3 165
1915 4 119
1915 5 236
1915 6 271
1915 7 4.61
1915 8 4.59
1915 9 6.18
1915 10 569
1915 1 53
1915 12 5.02
1916 1 53
1916 2 4.89
1916 3 414
1916 4 365
1916 5 3.56
1916 6 34
1916 7 295
1916 8 2.85
1916 9 275
1916 10 233
1916 11 199
1916 12 192
1917 1 19
1917 2 154
1917 3 155
1917 4 247
1917 5 294
1917 6 3.14
1917 7 262
1917 8 2.85
1917 9 0.12
1917 10 0.47
1917 11 0.76
1917 12 0.74
1918 1 0.45
1918 2 0.41
1918 3 1.27
1918 4 133
1918 5 0.57
1918 6 0.99
1918 7 1.17
1918 8 1.26
1918 9 1.58
1918 10 0.65
1918 11 116
1918 12 143
1919 1 113
1919 2 217
1919 3 192
1919 4 2.54
1919 5 222
1919 6 253
1919 7 248
1919 8 218
1919 9 193
1919 10 235
1919 11 35
1919 12 3.28
1920 1 291
1920 2 274
1920 3 3
1920 4 4.91
1820 5 5
1920 6 492
1920 7 5.05
1920 8 5.19
1920 9 4.47
1920 10 461
1920 1 472
1920 12 4.67
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1927 8 3.09
1927 9 291
1927 10 0.55
1927 1 0.82
1927 12 0.97
1928 1 -1.32
1928 2 -0.8
1928 3 1.07
1928 4 17
1928 5 1.71
1928 6 1.64
1928 7 1.82
1928 8 -2.37
1928 9 -2.61
1928 10 0.82
1928 1 1
1928 12 0.39
1929 1 0.47
1929 2 0.19
1929 3 0.72
1929 4 0.18
1929 5 0.08
1929 6 0.5
1929 7 0.98
1929 8 0.64
1929 9 0.99
1929 10 178
1929 1 173
1929 12 -0.2
1930 1 0.23
1930 2 03
1930 3 -0.72
1930 4 03
1930 5 131
1930 6 0.21
1930 7 -1.13
1930 8 0.8
1930 9 1.04
1930 10 0.14
1930 11 0.64
1930 12 -0.33
1931 1 -05
1931 2 0.93
1931 3 1.24
1931 4 1.69
1931 5 2.12
1931 6 -3.05
1931 7 =1
1931 8

1931 9

1931 10

1931 11 0.79
1931 12 129
1932 1 195
1932 2 188
1932 3 159
1932 4 0.84
1932 5 0.93
1932 6 102
1932 7 0.65
1932 8 116
1932 9 0.04
1932 10 0.08
1932 1 -0.42
1932 12 -0.55
1933 1 0.76
1933 2 1.07
1933 3 0.72
1933 4 0.27
1933 5 0.85
1933 6 2.42
1933 7 2.03
1933 8 -19
1933 9 -2
1933 10 -2.62
1933 11 -2.98
1933 12 2.52
1934 1 2.62
1934 2 -2.82

-0.13
-0.86

0.1
-0.41

157
-0.67
-1.27

1
-0.1
0.11
-178
-0.7
108

-0.56

-0.4 0.95
0.07 0.58
-0.01 0.64
-0.89 -0.97
-1.42 -0.71
-1.55 -0.63
0.05 -0.8
0.13 -11
-0.97 -1.66
-1 -0.97
=Ll -1.08
-0.6 -1.01
-1.25 -1.57
-1.36 -1.86
-0.35 -0.7
0.46 -0.65
0.87 0.59
-0.13 -0.45
-0.3 0.28
-0.26 0.58
012 0.02
-0.37 -0.48
0.03 0.12
0.15 0.1
0.08 -0.28
-0.01 0.01
031 0.27
0.68 041
0.41 0.14
-0.54 -0.01
-1.24 0.22
-1.36 -0.29
-0.37 -0.63
0.64 0.26
0.53 0.01
-0.59 -0.72
-1.12 0.29
-0.84 -0.17
0.21 -0.33
0.36 0.64
0.54 -0.45
0.5 0.34
-16 0.17
-1.13 -0.08
-1.23 -0.71
-1.25 =ik
-163 -1.83
-16 -1.84
-1.6 [
-0.81 -1.82
-0.6 -1.61
0.84 -0.68
131 0.14
26 0.92

2 1.49
0.68 1.36
il jl 09
-0.51 0.27
-0.22 0.01
-0.02 -0.61
0.26 -0.24
-0.09 -0.22
0.15 0.04
-0.75 -0.38
-0.72 -0.55
-1.07 -0.33
-1.01 -1.05
1.06 0.04
0.3 -0.25
-0.36 -0.67
-1.61

-135 -0.93
-0.69 0.78
0.49 1.33
-0.8 -1.55
-1.12 -1.31
-0.99 0.15
-0.11 -0.83
0.18 -0.95
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mo w0 |
1940 11 -3.55
1940 12 299
1941 1 2.29
1941 2 2.15
1941 3 2.45
1941 4 1.38
1941 5 2.01
1941 6 1.55
1941 7 1.74
1941 8 -2.44
1941 9 0.9
1941 10 1.05
1941 11 0.7
1941 12 0.6
1942 1 0.26
1942 2 0.5
1942 3 0.91
1942 4 0.06
1942 5 0.17
1942 6 0.74
1942 7 0.49
1942 8 0.3
1942 9 112
1942 10 0.35
1942 11 0.7
1942 12 0.81
1943 1 0.92
1943 2 -1
1943 3 -1.35
1943 4 1.77
1943 5 2.07
1943 6 1.59
1943 7 1.65
1943 8 -2.13
1943 9 -2.7
1943 10 -2.37
1943 11 2.44
1943 12 2.85
1944 1 0.34
1944 2 0.28
1944 3 Q
1944 4 1.19
1944 5 1.97
1944 6 242
1944 7 2.89
1944 8 4.02
1944 9 3.56
1944 10 3.03
1944 11 298
1944 12 2.65
1945 1 251
1945 2 265
1945 3 223
1945 4 234
1945 5 3.15
1945 6 3.63
1945 7 3.81
1945 8 3.55
1945 9 0.01
1945 10 0.71
1945 11 0.96
1945 12 0.42
1946 1 -0.64
1946 2 -0.84
1946 3 0.81
1946 4 1.59
1946 5 0.82
1946 6 1.03
1946 7 1.71
1946 8 1.73
1946 9 0.66
1946 10 1.83
1946 1 2.81
1946 12 2.57
1947 1 2.88
1947 2 2.69
1947 3 236
1947 4 272

0.43

3947

176.7

49.6

43.5

9

39

44
50

52.5
453
37.4

62.2

72.1
54.5
52.1
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1960
1960
1960
1960
1960
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1961
1961
1961
1961
1961
1961
1961
1961
1962
1962
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1962
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1962
1962
1962
1963
1963
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1963
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1963
1964
1964
1964
1964
1964
1964
1964
1964
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1964
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1967 2 0.65
1967 3 15

1967 4 182

1967 5 1.79

1967 6 263

1967 7 0.36

1967 8 0.46

1967 9 0.85

1967 10 0.77 002 -115
1967 11 1.23 1.45 -1.23
1967 12 1.25 0.09 -0.7
1968 1 143 044 -1.23
1968 2 -1.87 192 126
1968 3 -2.78 -1.13 [
1968 4 237 058  -0.44
1968 5 2.83 -1.42 -0.9
1968 6 2.97 019 071
1968 7 3.4 016 -116
1968 8 3.07 017 -0.43
1968 9 0.04 018 -0.24
1968 10 1.59 19 113
1968 11 133 0.32 119
1968 12 216 179 1.84
1969 1 248 119 1.08
1969 2 3 128 2.25
1969 3 2.74 052 0.6
1969 4 185 -1.5 -0.92
1969 5 1.28 -0.63 -1.4
1969 6 177 053 -0.79
1969 7 215 052 0.1
1969 8 242 037 0.7
1969 9 193 -0.56 0.07
1969 10 284 113 0.44
1969 11 237 0.78 -0.05
1969 12 253 0.66 065
1970 1 218 122 0.7
1970 2 181 145 -0.84
1970 3 182 025 095
1970 4 211 0.43 -0.02
1970 5 0.12 -0.14 0.07
1970 6 0.64 093 -0.54
1970 7 114 099 -1.26
1970 8 1.76 117 [
1970 9 0.92 124 -0.33
1970 10 183 1.06 0.77
1970 1 2.16 078 164
1970 12 204 -0.14 0.97
1971 1 186 031 0.27
1971 2 327 2.69 17
1971 3 291 -0.63 1.06
1971 4 233 -0.73 0.25
1971 5 223 019 -0.84
1971 6 275 111 0.11
1971 7 3.25 053 074
1971 8 233 0.14
1971 9 163 0.9 -1.2
1971 10 197 0.88 -1.14
1971 1 2.16 0.8 0.17
1971 12 207 023 0.93
1972 1 178 -0.44 0.42
1972 2 145 078 073
1972 3 0.9 -0.57 -1.35
1972 4 1.08 029 0.4
1972 5 23 161 0.88
1972 6 158 -0.96 053
1972 7 341 203 1.83
1972 8 3.15 -0.67 0.59
1972 9 312 0.07 1.04
1972 10 3.07 005  -0.49
1972 1 3.26 0.64 0.07
1972 12 372 123 059
1973 1 4.02 119 1.29
1973 2 391 0.11 1.14
1973 3 5.26 222 2.47
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Introduction

This report provides an overview of the Lower Elkhorn Natural Resources District (LENRD) Drought
Workshop. This workshop was held on June 27, 2016. The goals of the workshop were to gain an
understanding of how stakeholders across the NRD respond to drought conditions and to identify
potential gaps in planning and response.

Leading up to this event, research was conducted to establish what responses/effects were felt during the
drought of 2012. While each entity at the event had its own protocols for responding to drought, this was
the first time the stakeholders were able to hear and compare their own protocols to other groups.

A key component of the drought workshop was stakeholder engagement. For this event a stakeholder list
was compiled by the LENRD and JEO. The stakeholder list was intended to reach as broad of a group as
possible. Stakeholder groups identified and invited to participate included: agricultural producers,
industrial users, water suppliers, village and city officials, USDA and the Farm Service Agency, county
emergency management, the National Drought Mitigation Center, Nebraska Department of Natural
Resources, and staff from the LENRD. For the event, 34 stakeholders were in attendance (some served as
observers while most participated directly in the event). Sign in sheets are included in the appendix to this
report.

History of Drought Tournaments

The concept of a drought tournament was developed by Dr. Harvey Hill of the Agriculture and Agri-Foods
Canada in Saskatchewan. Dr. Hill delivered the first Innovational Drought Tournament in 2011 in Calgary
and has since held events in Kelowna and Winnipeg. The goal of these events was to provide a “safe and
fun environment” that would stimulate conversations among the players and help to identify key concerns
in an extreme drought situation.

Since their inception, drought tournaments have occurred outside of Canada, mostly at a state level. In
2012 Colorado held their first drought tournament as a precursor to the State Drought Conference in
Denver. The event was sponsored by the Colorado Water Conservation Board and the National Integrated
Drought Information System. This event was a one-day event where a range of stakeholders (state officials
[Colorado and Oklahoma], city officials, tourism groups, water boards, industry groups, etc.) gathered to
review state-wide concerns related to extreme drought events. In total 26 participants gathered to discuss
what could happen during drought and how they as a state could be better prepared to address these
concerns.

A drought tournament was also held in Oklahoma following the Colorado event. Little information is
available related to the Oklahoma drought tournament. At this time, lowa and Kansas are in the
development and planning phase for state drought tournaments.

It is important to note that this workshop was modeled after a drought tournament, however, due to the
competitive nature of the term, the event was referred to as a workshop.
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Overview of the Workshop

Background

The LENRD Drought Workshop was developed as a component of the LENRD Drought Management Plan.
Stakeholder lists for the event were developed collaboratively between the LENRD and JEO. Targeted
stakeholder groups included: water users, water suppliers, community leaders, emergency management
agencies, and regulatory agencies (a list of invitees is available in the appendix of this document). This was
a half-day event hosted by the LENRD.

Outreach efforts for this event included notification letters to invited participants approximately two
weeks in advance, and follow-up phone calls the week prior to the workshop. These outreach efforts were
a joint effort between the LENRD and JEO.

The drought scenario for this event was developed based on the historical data from the 2003 and 2012
droughts in the LENRD. Data (such as the NOAA Drought Outlook, National Drought Monitor, USGS stream
flow, etc.) was adapted from the year of record for use in the scenario; the event scenario included in the
appendix of this report outlines the information utilized for the workshop. It should be noted that due to
the duration of the discussion and high levels of stakeholder engagement only one year of the scenario
was delivered during the event.

Targeted Capabilities

The National Planning Scenarios and establishment of the National Preparedness Priorities have steered
the focus of homeland security towards a capabilities-based planning approach. Capabilities-based
planning focuses on planning under uncertainty because the next danger or disaster can never be forecast
with complete accuracy. Capabilities-based planning can be used to identify a baseline assessment of
existing capabilities. The Department of Homeland Security (DHS), Universal Task List (UTL), and Target
Capabilities List (TCL) can be used as measures related to local preparedness.

The capabilities listed below were applicable for the workshop exercise and are consistent with the needs
identified at the beginning of the exercise design process. These capabilities provide the foundation for
the development of the exercise design objectives and scenario. The purpose of this exercise is to measure
and validate performance of these capabilities and their associated critical tasks.

e QOperational Coordination

e Planning

e  Public Information and Warning
e Situational Assessment

e Threat and Hazard Identification

The primary intent of this workshop was to identify responses from a variety of stakeholders to varying
degrees of drought. The workshop allowed stakeholders to compare and contrast responses from across
sector lines and identify opportunities for future coordination.
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Exercise Objectives
The exercise objectives are as follows:

e Increase awareness of responses from a variety of stakeholders
e Identify cross-sector collaboration opportunities

e Examine capabilities to respond to drought

e |nvestigate familiarity with existing drought plans

Workshop Day Overview

34 stakeholders were in attendance for the workshop: 31 stakeholders attended as participants, three
participated as observers and recorders (two members of the National Drought Mitigation Center [NDMC]
and one from Nebraska Department of Natural Resources [NDNR] acting as observers for the event), and
one facilitator. The participant involvement is described below:

e Six groups of five to seven participants — Each team consisted of players representing different
sectors including agriculture, municipal, natural resources, and recreation. The teams were
responsible for providing input as to their agency’s responsibilities and responses during the
drought scenario.

e Recorders — The recorders were embedded within each team and responsible for note taking to
capture participants’ ideas, and to record identified gaps in planning and response. The recorders
included two JEO staff members, two employees of the NDMC, and one employee of NDNR.

e Observers — Observers were asked to observe the workshop and provide feedback related to the
overall workshop. The two observers were from the NDMC and one from NDNR, these individuals
also served as recorders.

e Facilitator — Responsible for facilitating the overall process, delivering the workshop prompts,
monitoring participation and assisting with engagement.

Following is a list of the participants:

David Kathol (Acreage Owner, LENRD Board Member)
Wade Leisner (City of Pierce)

Keith Wiehn (Petersen Ag Systems)

Dennis Watts (City of Norfolk)

Todd Boling (City of Norfolk)

Bill Hansen (City of Osmond)

Mark Arps (Colfax County Emergency Management)
Randy Woldt (City of Wisner)

Curt Becker (LENRD)

Rick Wozniak (LENRD)

Ted Krienke (Agricultural Producer)

Tom Goulette (City of West Point)
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Danny Kluthe (LENRD Board Member)

Nathan Brabec (Louis Dreyfus Company)

Mark Wooldrik (The Agronomic Consulting Group)
Trenton Howard (Region 11 Emergency Management)
Kristie Olmer (LENRD)

Kelly Smith (National Drought Mitigation Center)

Dave Safty (USDA Farm Service Agency: Stanton County)
Michelle Evert (Colfax County Emergency Management)
Jennifer Schellpeper (Nebraska Department of Natural Resources)
Roy Srymanske (Nucor Steel)

Rollie Cederburg (City of Plainview)

Mike Sousek (LENRD)

Doug Olson (Grossenburg Implements)

Nicole Wall (National Drought Mitigation Center)

Jim Mackel (Mackel’s Trailer Court)

Karen Mackel (Mackel’s Trailer Court)

Nicolas Kemnitz (Wayne County Emergency Management)
Dennis Schultz (LENRD Board Member)

Ron Dierking (LENRD)

Joel Hansen (City of Wayne, LENRD Board Member)

Participants were presented with a drought scenario and then asked to work within their groups to
identify necessary considerations and responses to the provided stimulus. Participants were asked to
consider a minimum of three areas during their discussion, these areas of consideration included (but
were not limited to): 1) Identification of vulnerability in their sector, this could include social
vulnerabilities, ecosystem vulnerabilities, and economic vulnerabilities; 2) Potential impacts; and, 3)
Necessary responses and adaptations.

In order to facilitate discussion, the teams were presented with questions after each round regarding how
each participant would address drought and disseminate information. These questions included:

e What is the typical response from your agency/group/entity given these circumstances?

e What entities outside of yours will you need to coordinate with at this time?

e Are there any political considerations?

o How will you be communicating with your partners during this process?

e If you are communicating with the public, how will that take place?

e If you are communicating with the agricultural sector, how will that take place?

e What information are you collecting in order to make decisions at this point?

Facilitators supplemented these questions as the workshop progressed in order to foster a constructive
conversation.

The workshop consisted of four rounds of discussion focused on the scenario that was developed and one

round of discussion focused on how the regional approach to managing drought could be revised to be
more efficient and effective.
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Summary of Workshop Discussion

The following table summarizes the points of discussion during the drought workshop. This table is not a
list of agreed upon strategies. It is only a list of the topics or ideas brought up by one or more of the
participants. It should be noted that not all of the topics discussed are realistic for implementation, and
some topics were contentious among the stakeholders present.

Discussion Points
Impacts e Water shortages
e Harmto crops and livestock
e Harm to water quality
e Damage to infrastructure
e Increased fire risk
e Limited use of recreational facilities
Monitoring e Stakeholders have different ways of monitoring drought
o Weather Service Drought Forecast
o Streamflow
o Groundwater Levels
o Precipitation
e Asdrought intensifies, NRD staff would increase the frequency of
monitoring irrigation wells in areas with allocations to ensure flow
meters are installed and operating correctly
e As drought intensifies, NRD and Municipalities will monitor water
levels more frequently. (Norfolk compares water use from past 3 to 4
years).
Response e Hold public meetings to discuss response
e Contact first responders to confirm they have enough water to fight
fires
e  Utility company may cut power to irrigation pumps during the day to
cut peak use
e Municipalities will use water restrictions if concerned about supply
e Contact NEMA and outside operators for emergency water supply
Current e New wells are drilled
Mitigation ¢ Irrigation companies are constantly implementing efficiency programs
¢ NRD and partner agencies have programs in place to help irrigators
increase efficiency, such as cost share for irrigation management
equipment — flow meters and soil moisture sensors
e Crop Insurance
e NRD sets water allocation each year
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Potential
Mitigation

Increase use of stream flow monitoring, create target flows and trigger
levels

Monitoring wells across the district that could transmit readings, for
real-time monitoring

Investments into infrastructure projects such as holding ponds or
reservoirs

Groundwater recharge when water levels are high

Continue and increase public awareness, education (watering of trees,
instead of grass, planting better drought resistant varieties) and careful
rationing actions

Continue coordinating lines of communication between stakeholders
during drought — need increased visibility among stakeholders due to
the political considerations

Account for more acreages going dry and increase pre-planning efforts
Change agricultural well height requirements

Lower the water allocation and charge for use above allocation
Continue to evaluate water reuse options before discharge

Increase public awareness including that a certain amount of water will
always need to be in reserve for fires and human health

List of best management practices available for residents and
agricultural producers

Bring in water data earlier to start allocation conversation at NRD for
the next year

Break up NRD into sub areas (for allocations) based on soil
characteristics

Create zoning overlay for areas ill-suited for domestic wells

Create a plan with triggers in place

Challenges

It’s difficult to tell agricultural producers to conserve water when
private well levels are high

The messages of conservation and water restrictions are tough to sell
There are not many things agricultural producers can do or are willing
to do once the crops are planted

Balancing media coverage/public education efforts. If you call for
alarm too soon or too often, it starts becoming background noise
Water restrictions are difficult to enforce

There is a lot that we don’t understand about the natural system
Although there is some room for growth, there is not going to be much
growth in terms of wells. Won’t change the characteristics (height) of
existing wells

Disaster declaration or executive order from Governor needed for
organizations such as emergency management agencies and USDA
FSA to implement certain actions

NRD can’t charge per gallon for water use (to incentivize conservation)
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Conclusions

The workshop was an effective means to engage stakeholder and gain participation. Throughout the
drought scenario, the stakeholders were able to describe the responses that their jurisdictions would have
during an actual drought. The drought workshop led to discussions on how to improve the drought
response.

There are refinements that can be made if the organizers want to conduct another workshop in the future.
Some of the refinements suggested include: ensure more agricultural producers participate, increasing
the intensity and duration of the drought scenario, establishing new and/or understanding existing trigger
points for restrictions, and focus on the potential impacts of stakeholders’ decisions within the LENRD.
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Operational
Coordination

Appendix A: Improvement Matrix

Objective #1.:
Increase awareness
of responses from a

variety of

The objective was
accomplished during
the workshop.
However, periodically,
updates may be

1.1) Continue to hold
drought workshops to keep
all parties updated and
address response needs.

LENRD

1.2) Increase efforts to
ensure attendance from

Coordination

Situational
Assessment

collaboration
opportunities

areas to combine
resources for a more
effective drought
response.

Situational stakeholders required to maintain itinl icultural
Assessment awareness of mulliple agricuttura LENRD, Consultant
producers to encourage a
response. )
more comprehensive
discussion.
2.1) Education and
Planning awareness efforts would be
The objective was helpful for stakeholders LENRD
accomplished during Unable to a.ttend the
Objective #2: Identify the workshop. workshop.
Operational cross-sector Stakeholders identified

2.2) Foster strong
relationships between
stakeholders to encourage
a preemptive drought
response

Water operators,
Agricultural Producers,
Municipalities, LENRD

Lower Elkhorn NRD Drought Workshop Summary #June 2016
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Situational
Assessment

Threat and Hazard
Identification

Public Information
and Warning

Obijective #3:
Examine capabilities
to respond to drought

This objective was
accomplished, while
opportunities for

improvement still exist.

3.1) Encourage best
practices/responses to
drought to facilitate
creative solutions

All Stakeholders

3.2) Conduct inventory of
capabilities

All Stakeholders

3.3) Educate stakeholders
regarding existing drought
monitoring tools

NDMC, LENRD

Planning

Operational
Coordination

Objective #4:
Examine stakeholder
familiarity with
existing drought
plans

Many stakeholders
struggled to articulate
a sufficient familiarity

with drought plans

4.1) Request stakeholders
to review any existing
drought plans before
attending future workshops

LENRD, Consultant

4.2) Write a formal drought
plan if none exists

All Stakeholders

4.3) Establish responses to
pre-defined drought
triggers, and assess their
impacts to neighboring
stakeholders

All Stakeholders

4.4) Notify all stakeholders
of existing plans available
online

LENRD, NDNR, Water
Operators
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Appendix B: Sign-In Sheets
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Lower Elkhorn NRD — Drought Management Plan

Drought Workshop
Norfolk, NE 6/27/2016
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Appendix C: Workshop Pictures

r—

Yoar #1: January | - June 30
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Yeax #2 Drought Outlook
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Appendix D: Core Capability Discussion

Core Capability: Threat and Hazard Identification

Strengths:

e Stakeholders adequately identified impacts of drought throughout the NRD

e Stakeholders used past impacts to inform others of likely future implications of drought
e Stakeholders have predetermined methods of defining and monitoring drought

Improvements:
e Increased awareness of existing drought monitoring tools

Core Capability: Situational Awareness

Strengths:
e Stakeholders are able to identify life-sustaining actions that will mitigate the effects of drought

Improvements:
e Encourage best practices/responses to drought to facilitate creative solutions
e Conduct inventory of capabilities

Core Capability: Operational Coordination

Strengths:

e A number of stakeholders identified an established coordinated response during drought events
e LENRD is able to provide necessary assistance and event facilitation during drought events

e Jurisdictional emergency management is able to activate additional resources

Improvements:
e Invite a wider range of stakeholders to ensure coordination of efforts
e Create coordination structure throughout the NRD

Core Capability: Planning

Strengths:
e LENRD has developed a groundwater management plan
e LENRD has developed a multi-jurisdictional hazard mitigation plan that addresses drought

e Water operators have developed drought response plans; some of the plans have identified
triggers

Improvement:
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e Jurisdictions without a formal drought plan could develop one in coordination with the LENRD
and other stakeholders

e Stakeholders should be aware of all plans available online
e Examine existing drought plans with stakeholders to ensure practicality and validity

Core Capability: Public Information and Warning

Strengths:

e Stakeholders were able to identify methods to notify the public and other stakeholders of
drought hazard

e Public information protocols were successfully activated during the workshop

Improvements:
e Public awareness efforts could be more coordinated

Lower Elkhorn NRD Drought Workshop Summary #June 2016 23



Appendix E

Lower Elkhorn NRD Drought
Workshop Scenario

June 27, 2016

L

A Lower Elkhorn
// E%i Q %% Natural Resources District

protecting lives protecting property protecting the e
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Galn a befter understanding of Me range of /EEpONsEs durng
mug‘ntewema
«  Cross-5ector aducation and reiationship bullding

Identify strengths and gaps In prEDaredness and response Neated to
drowsght

+  Iientify cpparunities to reduce drought IMpacts tugh miEgation
and consenvation programs

«  Assistin daveioping a long fam Wskon and approach for managing
natural resounsas

—

Mo falit emdronment

2. Prowide an accurate deglcion of drought responsas for
your agency o stakehoider groug

3. Work with recoriiens 10 ensune accuraie notes and
Infarmation Is coliected throughols tha event

4. Each round participating groups wil discuUss SEpONSEs
and adaptation options wtikzed within their group

5. Ba respactful of other people's opinlons and parspectives

£

Participants and Responsibilities

Players

— Engaps and paricipate

- Represent your agency'stakeholder group

= Hawe fun

Recorders

= Aszist sach group In noke taking

= Track ullzed strategissresponSes

= Make cbsenyations relatesd o the overall event

— Provide feedback io faciitator upon completion of e event

—

Year 0 (December)

The year s3w average Em whille T year did record

perbres, AVErmgE AT
of precipitation thers was 3 period of ime |2t In the year &% lower than I1Dﬂ"'d
precipitation. Thers were miid concemes reated o st Sow and wel
measarEments but there was no eeed bo Implement water resirictions at any point
of the Crop growing season Sroughcut the NRD. Thene wens fo reported losses
resufing from drougint nor were any specfic vainerabiities idenified by
commanities/stakehnider groups acmss the NRD. Dought Culiook cals for
drought b persist across the NRD.

Lower Elkhorn NRD Drought Workshop Summary #June 2016
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Year #1 Drought Outlook

LLE. Eeasonal D it Dulonk 1
DVl W Taradily B Wy e Vel P a
alfimmiesd i o Byt [ it 1171
O i e —ry ]
R = C
' /

Baseline Discussion

\Work within your groun o Implement profocols for the current sBuafion.
Zuestions fo consider inciude (but an= not ImBed fo)

= Wrai programs are uilzsd o encourage walker consenvationT

= What I being done o mitigale polenial Impacts resuling from drought™

= What method ks used fo monBor waber supples?

= Wit poldes are enacked when drought |s llkely b ocour s the near future?

= Wt agenciesigroups do you coordinabe with when drought |s [Tkely b
o

= What addBonal supports are nesded at this Tme?

= Wit informaion are you collscling In order o maske decisions at Bils point

Year #1: January 1 - June 30

Tz first Feaif of s yeor saw nommal’slightly slevaied iemperatunes. A coupie of
[arge s heiped Aprl and May mest S monthly svemage. However,
precipitation has besn beiow averags for most of the year. Thens has been sz
fhan an inch of precipitaton In the kst teo months. The agricuftural secor
rFeports orops hawe bean piantd and are in good condtion with sightiy ks sall
mlsturs than aversge for this e of year.

—

Year #1: January 1 - June 30

v Dbds 2

v Pracilaen (YT0] = 10.85 in
(R i B retrrual]

v Saeainliow = 250 o (ol
irenrigm ot Ebfein ras
Pl )

v Bavw Dy Wit Ui [Mge =
FRT |

v kg Feparts - Crops ade in
g e

26

LENRD Drought Management Plan



Year #1: July 1 - October 31

Year #1: January 1 - June 30

Work within your group o identfy pobental vainerabiies, pol=ntial Impads,
and any nesded responsaimiSgation/adapton sratagies ghven Sis sEuadon.
Questons 1o conskder Incisde (but ane not Imied D)

= Wrat Is the typical response from your agencyignoupienty given Sess
circumstances?

Wit eniiies outside of yours will you meed 1o coordinale with af Sis GmeT
Are Teere any poliical considerafions?

How willl you be communicabing with your pariners during this proosss?

H you ane communicating Wi S publc hows wil Fat ke place?

H you ane communicating with the agriculiural secior how would that take
place?

= Wha Informafion are you collecting Im order o make decisions ot Bis poing™

Year #1: July 1 - August 31

July and August saw only 1 Inch of rain during this period (855 In baiow yearty
average) wih above average temperatunes, This resuted In poor ol moisture,
stress on oop and Ivesiock, and lower than average stneam flows, Thens wene
reports of damages to waber distribution Systzms wihin e NRD. The NRD 1=
withini 3 02 (sewvens drowght) b 03 (exireme drought) classification from the US
Drought MonRor. LESDA Secrefanal Drought Designation for coundes within the
MNRD.

—

Year #1: July 1 - August 31

= Dii=D2-D3

v Peedpiafon = 1184 in. (&
n beow nedmal|

»  Srearios s 1001 dw
jloriy arenvagn i Ekhom
il ool |

v oww Dy Vater Uss (liged) = =1 -
ryli Ay :

v Sl Wotlsie - =
g ||m.:mf -l ==
. Foapecs — & e e Tl
f&-mmhm-ﬂ:ﬂm )
Lawvdd e peactmd 2
v Losl dhilowisobid Dk ane
kg aigrm of alhei Tiom
e droughl, smedy doppng
e
v cimEme de e peced o
il
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Year #1: July 1 = August 31 Year #1: September 1 = December 31

"ok within your proup o Ident®y potentisl vainerabdBes, pobeniisl Impacis, This Bme pericd saw less than 3 inches of precipitation and sightiy abowe
and any needed responsa’m Bgation/adaption stategies ghven this sihuason. average hermperatunes. Cop yisids were reported as being lower tham expected
Questons io consider Inchude: (bt are not ImBed oj due I large part o poor o malsture throughcut the growing season. Waber
main tallares are occuTing In communiBes across the MRD. Mostof Be NRD
. . 4 has recefved a D4 classification froen the: US Drought MonBor. The Govemaor
\;:;:Ealmmmmwmmqnmm deciares 2 drought tor the =nae )

‘What enties oubtside of yours will you reedl o coordinate with ot i Bme?
Are there any poiltical conshderafons ™

How wil you be commenicating with your parners during this process?

H you are communicating with e pubilc how wil that ke place?

H you are communicating wi B agriculiural sector how would that take
placeT

" What inlrmation are you collscling In order o make deciskons at Bis poini?

Year #1: September 1 - December 31 Year #2 Drought Outlook

* DM=D3-Dd
*  Precipiaton (YTO) = 145
InL (125 . basiow mormal )
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Year #1: September 1 - December 31 Year #2: January 1 - June 30

‘Wors within your Qroup o dentfy potentisl vunembiBes, pob=ntal Impacs, January, Febrary, and March saw below g pres ard
and any nesded responsamBgation/adaption siatsgies ghen this shuaton. approprigte perstunes, Lowsr Elkhom MRD was abie fo compbebs wel
‘Questions 1o consider include (bt ane not Imied o) measureTents and provide data to approprale shksrolders. Aprl, May, and

Juns saw Fiis precipiaton wiih below normal iemperatares. The Drought
, Monkor shows a 03 dassMcation for the MRD. Crops have been planted and
* What Iz the typlcal response from your agency/group/entSy given Shese
e = awen ar cioing weil anks 1o lower mperahaes,
* What eniies outside of yours will you nesd i ooondinate with at s BmeT
= Are there any poilical considerad@ions?
*  How will you be commenicating with your parners during this prooess?
* K you are communicating with B publc how wil that ke place?
* N you are communicating wis e agricultural sector how would that take
placeT
*  What imtrmation are you coliecting in order o make decisions at s point”

Year #2: Jannary 1 = June 30 Year #2 January 1 = June 30

Dl =03

*  Frecipiation (¥TD0 = 8.3 In (5.0
i beiow mormaly

" Cireamfios = 2265 cfs
[average for Elkhom near
Maorfolk)

*  Ave Daly Water Lise (Mgd) =
8.1 {Horfolk)

* Sl Moishire — Poor

" A Report — MR

—

Lower Elkhorn NRD Drought Workshop Summary #June 2016



Year #2: January 1 - June 30

"o within your group 1o identTy potential vuineabBes, potentisl Impacts,
and any nesded responsam Bgation adaption sratagies ghven this siuation.
Questions o consider mchude (bat are not Imded o

Year #2: July 1 - September 30

July, August, and Ssplember have had beiow averape precipiation (4.0 n.
bisbow mormal) with above rormal temparaturss. This rasuibed In poor soll
molsture, and siress on Top and IMesock. Howsver, stresm Sows have

Improved sceme. NNRD I in 3 D1 drougint acoonding b the LS Deouging Monor.

* What Iz the Typical response from your agency/groupientty given fese
cicumsanoesT

= What entifes cutside of yours will you nessd D coordinate with at s BmeT

= Are there any polltical considerafions ™

= How will you be commanicating with your parners during this process?

= i you ane communicating wiS Se publc how wil that ke place?

= I you are communicating with T agricultural sector how would that take
placeT

= What imrbrmation are you collecting In order fo make decisions at Bis poini?

Year #2: July 1 - September 30

Year #2: July 1 - September 30

= Dl = DD

*  Precpiation (YTD) = 1928
In [4.0IR. below RoFmal)

\ork within powr Qroup bo identfy pobenbial vunembiSes, potental Impacts,
and any nesded response/ms gation/adapton strategies given Bis shuadon,
Questions io consider Inciude (but are not imBed o)

* Streamfiow = 30 dis
iaverape for Ekhom near = Wha Is the typical responss from your agencygroupdentEy given Fess
MNorfolk) drcurstances?

= Ay Dally Waaber Use: (Mgd) = What enties oulside of your will you nesd o coordinake Wi at this time?
= 5.4 (Morfolk) = Are Tere any polifcal considerations”

= Sol Maolsture — Poor

*  Ag Report — Sfress on crops
and [veshook

*  How Wil you be communicating with your parnars during this procass?
= I you are communicating with Be publc how wil Taf ke plaoe?

* N you are communicating Wi the agricultural secior how would that take
pace?

" Wit irormaSion are you Dolleciing IR order io make decisions af Wils pointT

—
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Year #2: October 1 - December 31

Ctober, November, and December had Fite precipitation (4.5 6 below
rormal ) with seasonaly appropriabe femperatures. Crop losses ans reported
again due o Drought Conditions. The NRD was abie b collect well heights.
MMRD s In a D2 drought acoonding 1o e LS Drougit Monfior.

—

Year #2: October 1 - December 31

DM = D1
Frecipilafion (YTD) =30.15 In.
4.5 In. below ol
Breamfow = 320 cfs
{averape for Elkhom River
rzar Mook

Aye Dally ‘Water Use (Mgd) =

4.2 [Norfolk)

Boll Molshure — M,

Ag Report— MiA
Dought Cutiook calls for
Improvement

Year #3 Outlook

LS Smmcdl (Div Chadn R
@ ===t &

Year #2 October 1 - December 31

Wiork within your proup o ldentfy pobenbal vanerabiBes, polsntal Impacts,
and any nesded r ghven Tis skuaion.
Questions 1o consider Inciude (but are not Imied bl

= Wrat s the typlcal FEsponse o yolr ageRCgRoUpiEntSy given Sase
circurstances?

= Wit enties outside of your will you nesd o coordinabe wi at this tme?
= Are Fere any poilfcal considerasions?

* How Wil you b= commanicabing with your parners during this process™

= Hyou are communicating wih e public how wil Foaf ke place?

* i ¥ou are communicating with the agricultural sscior how would that take
placeT

Wit Informadion are you collecting I order o make decisions af tils pointT
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= What worked well?
What mprovements can be made?

improve drought response?

the drought response?

—

What can the NRD do to help in drought management? |
= Are there any strategies that the NRD can implement to Thank 'y"ﬂu "

» How can the NRD assist your onganization to improve
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