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VII. GOALS, POLICIES, OBJECTIVES, AND PROGRAMS 
 

A. Reservoir Life Goal and Board Policies 
 
The reservoir life goal of the Lower Elkhorn NRD summarizes the overall mission of the 
NRD for groundwater management, which is to Provide an adequate supply of 
acceptable quality groundwater to forever fulfill the reasonable groundwater demands 
within the NRD for domestic, municipal, agricultural, industrial, wildlife and other uses 
deemed beneficial by the NRD Board (see page 2). This requires the management of 
both the quantity and quality of the groundwater resources within the district. 
 
The Lower Elkhorn NRD reservoir life goal necessitates long term solutions to current 
and potential threats to the groundwater quantity and quality within the district. The 
policies, objectives, and programs described in this section are intended to provide 
these solutions in accordance with the capabilities of the NRD. 
 
The Lower Elkhorn NRD will strive to attain its reservoir life goal through the 
encouragement and implementation of groundwater quantity and quality conservation 
practices. This will be achieved with programs aimed at public education, hydrogeologic 
data collection, and, when required, the regulation of activities that have an impact on 
groundwater. 
 
The Lower Elkhorn NRD Board of Directors has established policies to guide the 
development of current and future groundwater management objectives and programs. 
These policies were the objectives of both the original 1986 plan and its 1991 revision. 
 
Policies are statements that set a specific course of action towards the achievement of 
a goal or a series of goals. Policy statements are needed both by the NRD Board and 
by the management staff in order to operate in a consistent manner over a given period 
of time. Whereas the geographic boundaries of the Natural Resources Districts have 
been set, policy statements can be looked upon as defining the 'action' boundaries of 
the district. Policies facilitate the decisions of the Board and the management staff 
helping each to maintain continuity and assist in the development of clear thinking. 
 
Policies may be either specific or very general.  They can deal with the financial 
aspects of the NRD, they may be expressions of support for cooperation with other 
entities of government or they may be purely administrative in nature.  The end 
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objective of policies within the context of this document is to serve as a basis for 
developing specific plans and programs for groundwater management and then as a 
means of checking such plans and programs against policy statements. 

 
The Board will review the Board Policies each year early in the planning process as it 
prepares the Long Range Plan for the upcoming year. Board Policies will be used to 
assist directors in selecting goals and objectives annually for the new Long Range 
Implementation Plan 

 
 
Establish a baseline of data and monitor trends in groundwater quality and quantity. 

 
• Examine the existing program of groundwater quantity datum collection, make 

necessary modifications, and continue the program. 
 

Groundwater level measurements provide information to serve various purposes in 
groundwater reservoir management, including: 

1. Determine the amount of groundwater in storage (implications for availability 
for water supply). 

2. Assess water-supply changes by determining the changes in the amount of 
groundwater storage. 
a. Identify areas where substantial changes are taking place (economic 

impact). 
b. Assist state/local agencies in the formulation and administration of 

resource management programs. 
c. Estimate the rate and direction of groundwater movement, specific yields, 

base flow of streams, sources and amounts of recharge, and the location 
and amounts of discharge. 

d. Assess the validity of hydrogeologic interpretations and the assumptions 
used in developing models of groundwater systems. 

 
The longer the recording period, the better our potential for understanding how the 
system reacts to changes in precipitation or water use patterns.  Currently (through 
1993), the Lower Elkhorn NRD has groundwater elevation data for 190 irrigation 
wells since 1979, and 139 irrigation wells since 1976. 
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Reference wells are equipped with recording gages or are measured by steel tape 
monthly. Information from reference wells is valuable since it can represent 
different geologic and water use conditions, serve as a comparison for other 
observation wells, and show seasonal and long term changes. Currently there is 
one automatic recorder equipped reference well in the district located near 
Osmond. 
 
Other Observation Wells are measured less frequently, usually in the spring and 
fall. 
 
Fall measurements help to evaluate head loss problems, contributes to our 
understanding of the behavior of the natural hydrologic system when stressed 
(either due to drought or to local heavy withdrawals), and illustrates the impact on 
the water table of either natural discharge or discharge during pumping. 
 
Spring measurements are made before pumping stresses occur and help to 
evaluate natural recharge. 
 
The groundwater elevation monitoring program in the Lower Elkhorn NRD from 
1976-1990 has consisted of monitoring the non-pumping water level (in both the 
spring and fall) of up to 300 irrigation wells (Exhibits 10 and 10a). This is about 
10% of the irrigation wells in the district, and has given us valuable information.  It 
has shown, based on spring water level measurements, that except for a few 
small, isolated areas, long-term groundwater level changes have not occurred. 
Groundwater levels that decline during drought years have recovered in wet years. 
 
An immediate need is to coordinate the collection of groundwater quality and 
quantity datum necessary to make management decisions. By learning more about 
groundwater flow direction and recharge areas, on a concentrated basis, we can 
develop protection or management strategies to solve growing groundwater quality 
problems. 

 
• Assist University of Nebraska Conservation and Survey Division in obtaining logs from 

wells, test holes, and other drilling so they can compile geologic data to facilitate 
accurate calculation of hydrologic properties. 

 
Data collected during operations such as well installation and test hole drilling will 
enhance our knowledge of groundwater reservoir characteristics. This knowledge 
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will help us manage the reservoir effectively. The NRD will actively gather boring 
logs for submission to the University of Nebraska Conservation and Survey Division 
that are either not required for submission by law or are not routinely submitted to 
the University of Nebraska Conservation and Survey Division. Examples of this 
include working with local well drillers to obtain logs for unregistered wells 
(coordinating with the Nebraska Department of Health and University of Nebraska 
Conservation and Survey Division to write the requirements for these well logs) and 
obtaining borehole logs from site investigations conducted by or for the Nebraska 
Department of Environmental Quality. The NRD can provide University of Nebraska 
Conservation and Survey Division the information that the NRD has and that they 
may not have. 

 
• Establish and maintain a groundwater quality monitoring program. 

 
The NRD collected samples from a district-wide network of 81 selected irrigation 
wells in the mid 1980's. The samples were analyzed for nitrates, pesticides, and 
volatile organics, to provide baseline information on the groundwater quality of the 
Lower Elkhorn NRD. These original 81 samples provide the public with generalized 
knowledge of groundwater quality, and future resampling will provide information on 
quality changes or trends and is also essential in maintaining our groundwater 
reservoir life goal. 
 
Because of the variability of the geologic conditions, topography, and land use in 
the district, more complete groundwater quality information is needed.  Additional 
samples will be taken on a concentrated basis, one area at a time.  Irrigation wells 
in a county (or smaller area) will be selected on the basis of proper construction, 
distribution, and geology to give as complete a picture of hydrogeologic conditions 
as is practical for the area.  This concentrated sampling and analysis will be 
continued area by area until the entire NRD is completed. 
 
In addition to providing baseline quality data, the program provides a basis for the 
establishment of groundwater management or control areas, or Special Protection 
Areas.  These areas would be managed to prevent degradation or improve the 
water quality in the area.  Data established by the NRD will provide a basis for 
determining the boundaries of these areas and help eliminate the possibility of an 
oversized, unmanageable protection area. 
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The results of this monitoring will be used in education programs to inform people of 
existing contamination problems and why these problems exist. The results will 
also be used to determine the need for implementation of additional groundwater 
management practices. 

 
• Ensure an adequate service for water quality testing. 

 
The NRD must ensure that a reliable groundwater quality testing service is available 
for the district groundwater quality monitoring programs and for residents of the 
district who sample their own wells.   Data generated by this service must be 
accurate and consistent (and at a reasonable cost) to provide a sound basis for 
groundwater reservoir management. 
 
Appendix 6 lists the labs that are currently certified by the Nebraska Department of 
Health. 

 
• Develop and maintain an NRD computer inventory of groundwater data. 

 
• Coordinate groundwater datum collection with other agencies and share information 

to prevent duplication. 
 

Besides NRD's, the governmental agencies that collect groundwater information 
include:  the United States Geological Survey, University of Nebraska Conservation 
and Survey Division,  Nebraska Department of Health, the Environmental 
Protection Agency and the Nebraska Department of Environmental Quality. The 
NRD will help coordinate groundwater information collection programs within its 
boundaries to promote efficiency and avoid duplication of effort. 

 
Improve groundwater conservation practices. 

 
• Improve management of municipal, industrial, and irrigation water systems 

through education and research programs to conserve both quantity and quality 
of groundwater. 
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The NRD will encourage recycling of industrial wastewater, conduct seminars to 
inform the public of conservation practices, and encourage irrigators to use the 
following practices: 

 
1. Pumping plant efficiency tests. 
2. Overall system efficiency tests. 
3. Irrigation scheduling using technologies such as tensiometers or 

moisture blocks. 
4. Install necessary pollution prevention equipment. 
5. Test for nitrates in groundwater and cut back fertilizer application to utilize 

nitrates in irrigation water. 
6. Install flowmeters on irrigation wells. 

 
Educational programs will inform urban residents of the potential hazards of 
fertilizer and lawn pesticide use and of stormwater runoff from streets and parking 
areas which might enter groundwater. 

 
Industrial runoff should be carefully managed to provide treatment where 
necessary and to avoid pollutants moving downward.  Surface runoff from 
wastewater treatment lagoons, both urban and livestock, should be controlled to 
avoid groundwater degradation. The NRD will work with the Nebraska Department 
of Environmental Quality to deal with these concerns. 

 
• Encourage landowners to use best management practices in utilizing soil and water 

resources. 
 

In those areas where groundwater levels are near the surface, it is particularly 
critical to minimize leaching of surface materials.  The Lower Elkhorn NRD offers 
programs such as cost-sharing, Lands for Conservation, the Wildlife Habitat 
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Program and tree planting as incentives to landowners to use good conservation 
practices: 

 
Structural: 
 

1. Terracing with tile outlets or grassed waterways. 
2. Grade stabilization dams. 
 

Non-Structural: 
 

1. Conservation Tillage. 
2. Contour farming. 
3. Crop rotation. 
4. Establish permanent cover on marginal cropground. 

 
These practices reduce erosion and sediment problems. They also keep sediments 
and agrichemicals from getting into surface water. By increasing infiltration of 
precipitation, these practices can reduce the amount of irrigation water needed. 

 
 
• Support state and federal efforts in drought management education. 

 
Several state and federal agencies have established the "Nebraska Drought 
Assessment and Response System" (OARS Task Force, 1985) which is a system 
to facilitate smooth operation of existing drought response programs available 
through various agencies. 

 
Geological Survey Water Supply Paper 1804 "Drought of the 1950's With Special 
Reference to the Mid-Continent” is of great value to NRDs and other agencies 
concerned with drought.  A flood is a specific event that can be seen and measured. 
A drought, on the other hand, is less an event than a situation and is difficult to 
describe as a course of specific events because commonly there is little measurable 
change from month to month.  Drought occurs when the water available to plants is 
less than required for optimum growth and development. 
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Drought severity was formerly evaluated largely on the basis of damage to rural 
land, crops and livestock. Now, however, municipal and industrial demands for 
water are so heavy, that drought affects all normal activities. 
 
Among the causes of shortage are overuse of water reserves, lack of storage and 
distribution facilities, improper design of distribution facilities, poor management of 
water supplies, and poor watershed management. 
 
Studies of variation in runoff and recharge are essential parts of the tasks of 
evaluating drought effects and of devising means to alleviate those effects.  The 
NRD must work closely with agencies concerned with drought to anticipate drought 
conditions, and minimize adverse impacts. 

 
Maintain and improve groundwater quality. 

 
• Promote the use of best management practices for agricultural and lawn chemicals. 

 
Rural and urban dwellers alike have used chemicals without regard for the impact 
on groundwater. In town, lawn and garden chemical applications are poorly 
managed and need improvement. Studies have linked the presence of nitrates in 
groundwater to fertilizer applications. Pesticides are also being found in 
groundwater. 
 
The best management practices for agricultural and lawn chemicals involve the 
most efficient use of chemicals in the production of crops or the growing of grass. 
This involves proper timing and rate of application.   Proper application would 
reduce contamination from lawn, garden and agricultural chemicals on groundwater 
but would not eliminate contamination. 
 
Some best management practices are: 

1. Deep soil testing for identification of nutrients and pesticides in the root 
zone. 

2. Use of nitrogen management. 
3. Adherence to Extension Service suggested nutrient application rates for 

specific crops and locations. 
4. Alternative cropping practices to reduce fertilizer and pesticide 

requirements. 
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Chemigation safety equipment is required by law on all irrigation systems through 
which nitrogen and other chemicals are applied. The NRD is responsible for 
inspecting this equipment. 

 
Testing of soils to determine the presence of nitrates or pesticides below the root 
zone could identify problem areas where intensive monitoring of the groundwater or 
other management measures are needed. 
 
The application of best management practices will be encouraged on a voluntary 
basis immediately. Where existing or potential problem areas are identified, 
mandatory requirements will be initiated through the use of Groundwater Control, 
Management, or Special Protection Areas. 
 
Some Nebraska studies have shown that increases in the level of nitrates in 
groundwater can be reduced by utilizing the nitrate concentration present in the root 
zone and/or groundwater as a nutrient source for growing crops.  Thus, the amount 
of nitrogen applied as fertilizer may be reduced by the amount of nitrogen that is 
available to the crop from the soil and/or irrigation water without adversely affecting 
crop yields. 
 
Specific best management practices recommendations for any area will be based 
upon its topography, rainfall, soil structure and the type of crop raised. county 
Extension Agents can provide the information needed by farmers and city residents 
for proper application of chemicals. 
 
Implementation of best management practices will require coordination of chemical 
suppliers, applicators, the Extension Service, Soil Conservation Service, crop 
consultants and the NRD to assure all necessary measures are taken. 

 
• Communicate with Nebraska Department of Environmental Quality and other 

State and Federal agencies to ensure proper animal waste handling, such as 
lagoon design, feedlot drainage, pasture drainage, and manure application. 

 
The Nebraska Department of Environmental Quality, the Nebraska Department of 
Health , and the University of Nebraska Extension Service and Conservation and 
Survey Division are all involved in monitoring point and nonpoint source pollution. 
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With Federal agencies such as Environmental Protection Agencies involved, 
communication and coordination are necessary.  The NRD can be the 
communication link, not only between agencies, but between the people of the 
district and the agencies.  A necessary part of such coordination is for 
representatives from each agency to work closely with the NRD on a regular basis. 
 

• Communicate with Nebraska Department of Environmental Quality and other State 
and Federal agencies to investigate the source of groundwater pollution detected by 
the NRD monitoring programs. 

 
Fertilizer and pesticide parameters were monitored under the baseline data 
sampling program, but sources of pollution were not specifically identified.  When 
indications of pollution are found, further investigations or studies will be required to 
identify the source(s) so appropriate action can be taken.  The NRD will 
communicate with the appropriate agencies when pollution is suspected to 
determine the probable source(s) of the pollution and to ensure that the proper 
agency will respond to the problem.  Special Protection Areas and Groundwater 
Quality Management Areas which incorporate soil and water sampling are two 
methods of investigating groundwater pollution. 

 
• Communicate with Nebraska Department of Environmental Quality and other 

State and Federal agencies that monitor urban pollution from waste treatment 
lagoons, runoff and drainage, to initiate action when contamination is suspected. 

 
Stormwater runoff and drainage from urban areas are significant sources of 
pollution and will be monitored in coordination with State agencies. In areas where 
there is groundwater recharge potential from stormwater lagoons or drainage 
facilities all agencies involved will cooperate to study and implement the practices 
necessary to prevent pollution.  In specific problem areas a sampling program using 
existing wells will be implemented to monitor pollution in groundwater.  Where 
existing wells are not adequate, new monitoring wells will be properly constructed. 

 
• Communicate with Nebraska Department of Environmental Quality and other 

State and Federal agencies that monitor industrial and transportation pollution. 
 

An extensive program of permits and monitoring for industrial and transportation 
pollution has been developed by the Department of Environmental Quality.  The 
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program will provide for feedback from other State and Federal Agencies involved in 
monitoring such activities. The NRD will assist in the identification of areas where 
industrial or transportation pollution exists, but any cleanup would be left to the 
State and Federal Agencies involved. 

 
• Coordinate Nebraska Department of Environmental Quality and NRD programs 

for groundwater protection strategies. 
 

The NRD must maintain close coordination and association with the Department of 
Environmental Quality to assure that groundwater programs are not being 
duplicated and to maintain local control to manage groundwater resources. 

 
• Develop a list of treatment methods available to improve drinking water quality. 

 
The NRD, with the assistance of State agencies, will develop a list of recognized 
treatment methods and tested products for rural residents to remove pollution from 
drinking water.  Once an area has been identified as having pollution problems, this 
list will be helpful in determining what can be done to assure safe drinking water. 
This list will be maintained on the computer inventory and cross referenced to the 
parameters monitored in the baseline data sampling program. 

 
• Cooperate with Nebraska Department of Environmental Quality to identify Class 

V injection wells, and insure that they are properly registered, constructed and 
monitored to prevent groundwater contamination. 

 
The NRD will cooperate with Nebraska Department of Environmental Quality to 
determine how Class V injection wells impact groundwater quality. Classs I, II, Ill 
and IV injection wells are normally associated with oil and mineral production or 
hazardous and radioactive waste disposal and are currently regulated by other 
agencies. Class V wells include agricultural drainage wells, cooling water return 
flow wells, groundwater recharge wells, multifamily septic systems and 
groundwater heat pump wells (open loop). 
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• Cooperate with the Soil Conservation Service and the Cooperative Extension Service 
to establish education, incentive and demonstration programs and projects to assist 
farmers in developing total nitrogen management packages. 

 
Research has been done and information is available on calculating available 
nitrogen from groundwater, the soil profile, livestock manure, and other sources. 
However, these concepts must be combined with realistic yield goals and presented 
to farmers not only on an economic basis, but also to protect water quality.  It is 
important that farmers be able to see local demonstrations of intensive nitrogen 
management, and have incentives and guidance in initiating their own program. 
This will be a part of the solution in areas that develop high nitrates in groundwater. 

 
• Develop a program of deep soil coring to determine nitrogen concentrations in the soil 

between the root zone and the water table. 
 

Deep soil coring of selected sites in combination with groundwater analysis can give 
us a more complete picture of how our current practices are affecting groundwater 
quality.  It can also be an early warning system in areas that are not currently 
showing a groundwater nitrate problem. Deep sampling can also help to educate 
landowners of the need for nitrogen management and best management practices. 
The NRD will use this tool to supplement its information and education programs. 

 
Develop integrated management and supply augmentation measures. 

 
• Examine the feasibility of providing supplemental groundwater supplies to 

municipalities, industries, and rural water users where beneficial uses are impaired 
because of problems in groundwater quantity and/or quality. 

 
Municipalities not having assured adequate supplies of good water should locate 
and develop such supplies before allocation and development for other uses may 
interfere with future planning for municipal use. 

 
The NRD will cooperate with public water suppliers to protect their source of water 
from contamination through the NRD Wellhead Protection Program. 
 
Large municipal systems could share the source of supply from their well fields with 
smaller satellite communities. 
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• Examine the feasibility of providing supplemental stream flows for instream uses 
from the groundwater at beneficial times and places. 

 
The Policy Issue Studies on lnstream Flows (Nebraska Natural Resources 
Commission, 1982) and on Integrated Management of Surface Water and 
Groundwater {Nebraska Natural Resources Commission, 1986) contain 
alternatives regarding the use of groundwater to supplement natural flow to meet 
instream flow needs. Where necessary to meet an emergency situation, either new 
wells could be constructed or contracts negotiated with the owners of existing wells 
for a water supply. Legislation would be required to declare that the use of 
groundwater to temporarily augment natural flow is beneficial use of groundwater 
and to permit the transferal of groundwater off the overlying land. 

 
Whenever multipurpose surface reservoirs are constructed, provisions could be 
included to release stored water for instream flow augmentation. 

 
Cooperate with other agencies and organizations to develop and provide educational 
materials and programs to promote public support for and participation in management 
of groundwater resources. 

 
• Develop a Summary Brochure of the NRD Groundwater Management Plan. 

 
1. The NRD will publish a summary of the Groundwater Management Plan in 

the form of a brochure which can be widely distributed to the public. 
 
2. The brochure will be reproduced in bulk quantities and made available 

throughout the NRD at numerous locations such as county, City, and 
Village Offices; banks; schools; libraries; and other appropriate agencies 
and organizations. 

 
• Develop an awareness in school children of the value of groundwater. 

 
The NRD will work with the Cooperative Extension Service to develop youth- 
oriented groundwater awareness programs for presentation at school assemblies, in 
individual classrooms, county conservation days, 4-H meetings, scout meetings, 
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county fairs, festivals, and other activities throughout the district and State.  These 
programs can include the demonstration of the sand-tank groundwater flow model. 
 
The NRD will cooperate with other agencies and organizations in coordinating and 
assisting at special events designed to develop groundwater awareness in school 
children, K-12, such as the Water Riches Celebration, Water Quality Day, and the 
Children's Groundwater Festival. 
 
The NRD will promote the distribution and use of publications designed to develop 
groundwater awareness in school children, K-12, such as Soil and Water 
Conservation Society and National Association of Conservation District educational 
booklets on groundwater resources as well as NRD and other natural resources 
agencies' brochures appropriate to the age group. 
 
The programs, demonstrations, events and literature will be actively promoted by 
the NRD through correspondence, news releases, flyers, brochures, and the NRD 
newsletter. 

 
• Expand adult citizen awareness of the value of groundwater. 

 
The NRD will encourage the Cooperative Extension Service to develop groundwater 
awareness programs appropriate for presentation to adult organizations such as 
church groups, fraternal clubs, business societies, county fairs, and festivals. 
These programs could include the demonstration of the sand-tank groundwater flow 
model. 

 
The NRD will present sand-tank groundwater flow model demonstrations at 
appropriate events such as county fairs, expos, Husker Harvest Days or upon 
request. 

 
The NRD will cooperate with other agencies and organizations in coordinating or 
assisting at special events designed to develop groundwater awareness in adults 
such as twilight tours, public meetings, and other events. 



84  

Programs, demonstrations, events, meetings and literature will be actively promoted 
by the NRD through broadcasts, correspondence, news releases, flyers, brochures 
and the NRD newsletter. 
 
Current groundwater information will be prominently presented in NRD promotions. 

 
• Provide technical information to assist groundwater users. 

 
Assure that farmers have access to crop water use and irrigation scheduling 
information. 
 
Encourage farmers to determine fertilizer requirements based upon realistic crop 
yield goals and nitrate concentrations in irrigation water and in the soil. 
 
Cooperate with the University of Nebraska Extension Service to organize and 
present annual continuing education seminars on nitrogen management and best 
management practices for farmers. 
 
Cooperate with the Nebraska Rural Water Association and the League of 
Municipalities to organize and present annual continuing education seminars on 
best management practices for municipal and rural water system operators and 
users. 
 
Inform domestic well owners of the importance and the procedures of sampling and 
analyzing the quality of their groundwater supply. 
 
Provide potential well owners with educational material and information on location, 
depth, capacity and quality of nearby wells. 

 
Minimize pumping conflicts. 

 
Fluctuation of groundwater levels in high water table areas often presents potential 
problems. Wells for domestic use, when drilled to shallow depths, often experience 
water shortages during periods of lowered water tables, and domestic users will be 
urged to make reasonable effort to obtain a steady supply of groundwater by installing 
wells at a deeper depth. Wells drawing from perched water tables, often thin, and at 
shallow depths, have frequent shortage problems. 
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• Mediate pumping conflicts. 
 

Make technical and hydrogeology information available to conflict parties. 
Attempt to negotiate a resolution to the conflict before it reaches court. 
 

• Establish Groundwater Control or Management Area(s) where a need is established. 
 
• Encourage proper construction of wells having less than 100 gallons per minute 

capacity. 
 

1. Encourage and advise citizens to sample domestic and stock wells for water 
quality. 

 
2. Encourage proper clean up and abandonment of polluted wells and replacement 

with properly constructed wells. 
 
Protect municipal and domestic groundwater supplies. 

 
• Inventory existing and proposed municipal groundwater supply sites, obtain copies of 

Department of Health test results, and correlate with NRD monitoring information. 
 
• Assist municipalities in the planning of new groundwater supply facilities and 

protection of new or existing supplies. This may include water sampling of wells and 
establishment of Wellhead Protection Areas and/or Groundwater Management Areas 
in the vicinity of municipal drinking water supplies. 

 
• Provide assistance, such as geological and hydrological information, statutory 

requirements, and rules and regulations to domestic well and septic tank owners, well 
drillers and equipment installers. 

 
• Plan for rural water system development, including identification of potential 

groundwater source locations which may be preserved by implementing Wellhead 
Protection Areas and/or Groundwater Management Areas. 
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. 

• Coordinate with the Nebraska Department of Environmental Quality and Department 
of Health to inventory existing and new potential pollution point sources, such as 
wastewater lagoons, fuel facilities, septic systems, and landfills. 

 
• Promote wellhead protection area planning and participation in the NRD Wellhead 

Protection Program. 
 
Obtain Funding for Groundwater Management Activities. 

 
When implementation of any of the activities described in the preceding policies 
requires funding, the following alternatives for funding will be considered: 

 
 
• NRD tax levy authorities. 

 
The maximum authorized general purpose tax levy is 4.Sc per $100 of actual value. 
Based upon 1993 taxable valuation, the maximum general purpose tax revenue 
generated is $1,678,617 per year. 
 
In groundwater management area(s) or control area(s) the NRD may levy up to an 
additional 1.8 cents per $100 of taxable valuation of property within the management 
or control area(s) for groundwater management purposes. 
 
In designated Special Protection Areas, the NRD may levy an additional ½ cent per 
$100 of taxable valuation on all property in the district to administer the Special 
Protection Area activities. 

 
 
• Seek funding from the State of Nebraska for groundwater management purposes. 

 
Encourage the NARD to draft and lobby for legislation to provide, as a minimum, 
state matching funds for NRD administered groundwater management programs 
which are mandated by statute. 
 
Pursue cost-share funding from state agencies for data collection programs for 
which there is common interest. 
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• Seek Funding from other governmental agencies. 
 

Monitor federal programs for funding opportunities and submit applications for 
funding if appropriate. 

 
Pursue cost-share funding from federal agencies for data collection programs for 
which there is common interest. 

 
Consider inter-agency agreements with local governmental subdivisions for studies, 
information collection, and service programs for which there is common interest. 
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B. Goal and Objectives 
 
The purpose of the Lower Elkhorn NRD groundwater management plan is to ensure that 
an adequate supply of acceptable quality groundwater is always available for beneficial 
uses, as stated by the district's reservoir life goal (see page 2). To attain this, the district 
will use its resources and authorities to implement the following goal and objectives to 
protect the district's groundwater supplies. Detailed descriptions of the objectives, 
programs, and actions can be found on the referenced pages. 

 
Goal: Conserve groundwater quantity and quality 
(Master Plan Goal D) 
 
Objectives: 
 
1. Monitor groundwater to detect changes, trends, or problems. 

·; 
The following programs and actions will be used to accomplish this objective: 

a. Groundwater quantity monitoring program (Section Vll.C.1 .). 
b. Groundwater quality monitoring program (Section Vll.C.2.). 

 
2. Improve groundwater conservation practices through education and information 

dissemination. 
 

The following programs and actions will be used to accomplish this objective: 
a. Expand adult citizen awareness of the value of groundwater. 
b. Develop an awareness in school children of the value of groundwater. 
c. Develop a summary brochure describing the Lower Elkhorn NRD 

groundwater management plan. 
 
3. Assist agricultural producers in proper irrigation water and agrichemical usage. 

The following programs and actions will be used to accomplish this objective: 
a. Deep soil sampling program (Section Vll.C.3.). 
b. Groundwater quality monitoring program (Section Vll.C.2.). 
c. Fertilizer management demonstrations (Section Vll.C.8.). 
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4. Protect municipal and domestic groundwater supplies. 

The following programs and actions will be used to accomplish this objective: 

a. Well sealing program (Section Vll.C.4.). 

b. Plan for rural water system development. 

c. Administer the Nebraska Chemigation Act (Sections IV.B. and Vll.C.5.). 

d. Initiate actions when groundwater elevation conditions reach groundwater 
quantity trigger levels (Section Vll.C.6.). 

e. Initiate actions when groundwater contamination reaches the groundwater 
quality trigger levels (Section Vll.C.7.). 

f. Wellhead protection program (Section Vll.C.9.). 

g. Mediate pumping conflicts. 
 

5. Increase our general knowledge of the hydrogeologic characteristics of the district. 
The following programs and actions will be used to accomplish this objective: 

a. Vadose zone monitoring (Section Vll.C.10.).   . 

b. Groundwater quantity monitoring program (Section Vll.C.1.). 

c. Groundwater quality monitoring program (Section Vll.C.2.). 
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C. Program descriptions 
 
1. Groundwater quantity monitoring program. 

 

Groundwater level monitoring consists of three phases: 

a. Spring and fall district-wide monitoring. Exhibit 10a shows the irrigation wells 
that the district routinely monitors on a semiannual basis. Appendix 2 
summarizes the groundwater level information for these wells. The purpose 
of this monitoring is to detect long term trends and changes in groundwater 
levels throughout the district. Downward changes and trends detected will 
actuate groundwater quantity triggers, resulting in protective actions by the 
NRD (Section Vll.C.6.). 

 
Approximately 88 percent of the irrigation wells shown in Exhibit 10a have 
spring and fall measurements dating back 15 to 18 years. The information 
gathered from these wells becomes increasingly valuable with each year of 
data collection. The NRD will strive to continue collecting information from 
those wells with a significant amount of historical data. In the event that data 
from any well becomes invalid, such as with a collapsed well or an 
abandoned well, the NRD will discontinue its use as a monitoring well, and if 
possible, will select a suitable replacement well. The NRD will also improve 
the monitoring program as more is learned about the hydrogeologic system 
through the addition or deletion of wells from the program. The University of 
Nebraska Conservation and Survey Division, the United States Geological 
Survey, or a qualified hydrogeologist will be consulted by the district prior to 
dropping wells from the program or selecting replacement wells. 

 
b. Concentrated spring and fall measurements in smaller areas such as 

counties, watersheds, or special interest areas.  The purpose of this 
monitoring is to determine local aquifer characteristics to aid in management 
decisions.  These areas will be on a rotation basis until more concentrated 
data are available for the entire district (where sufficient wells are present to 
fulfill the purpose). 
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The areas where concentrated groundwater level measurements are performed 
will be prioritized as follows: 

1) Special interest areas, such as areas where groundwater quantity triggers 
have been actuated, potential wellhead protection areas or areas where 
groundwater contamination problems exist or are being investigated by the 
NRD; 

2) Areas with the highest density of groundwater irrigation (see Insert II - 1, 
Figure 10); 

3) Complete watersheds; and finally 

4) The remaining areas on a county-wide basis. 
 

Concentrated groundwater level measurement efforts will be done as funding 
and manpower allows.  Currently (1993) these efforts are being applied in a 
groundwater quality problem area in eastern Pierce county. 

 
c. Other specialized projects.  The district monitors the groundwater level of 

observation wells in the Willow Creek Reservoir area to assess the impact of 
the reservoir on  the area's groundwater.  The district also measures 
groundwater levels in observation wells near the village of Osmond as a 
continuation of a study to help Osmond in their efforts in wellhead 
protection. 

 
All groundwater level measurements are performed using the wetted-tape method, 
although other methods such as electrical probe may be utilized (Nielsen, 1991).  
All data are corrected to the land surface elevations and are reported to the United 
States Geological Survey.  This information is also given to the owners of the 
monitored irrigation wells. 

 
2. Groundwater quality monitoring program. 

 

The groundwater quality monitoring program will be performed as funding and 
manpower allows.  This program consists of two phases: 

 
a. Routine, district-wide monitoring.   In the mid-1980's, the Lower Elkhorn 

NRD established a district-wide network of 81 irrigation wells for a baseline 
evaluation of regional groundwater quality.  Nitrate-nitrogen, pesticides, 
and volatile organic compounds were determined at that time.  Additional 
inorganic parameters will be determined to enhance our understanding of 
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general water quality beginning in the 1994 growing season.  The district will 
also continue to monitor these wells (or suitable replacements, if needed) 
periodically to detect changes or trends in water quality as follows: 

 
Table VII - 1 

Minimum requirements for routine groundwater quality monitoring 
 

BEGINNING IN THE 1994 
GROWINGSEASON 5 YEAR CYCLE 

Nitrate-nitrogen Nitrate-nitrogen 
pH pH 

Temperature Temperature 
Conductivity Conductivity 

Bicarbonate Alkalinity Chloride 
Chloride Sulfate 

Phosphorus Triazine screen/Atrazine 
Sulfate  
Calcium  

Iron  
Magnesium  
Manganese  
Potassium  

Sodium  
Selenium  

Triazine screen/Atrazine  
 

Since detectable concentrations of atrazine have been correlated with high 
nitrate-nitrogen levels in groundwater, the district will determine atrazine 
concentrations for wells where nitrate-nitrogen contamination exists. A 
portable test kit will be used to screen the groundwater for nitrate-nitrogen 
concentrations. When nitrate-nitrogen levels are 10 milligrams per liter or 
higher, the district will pursue further testing to determine if atrazine also 
contaminates the water. If portable triazine screening equipment is available, 
the water will be screened for the presence of triazines, and if the triazine are 
not detected, there is no requirement for further testing for atrazine. If the test 
results in a positive detection, or if portable equipment is not available, a 
water sample will be collected and submitted to the laboratory for atrazine 
analysis. 
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b. Specialized monitoring. The NRD will conduct specialized groundwater 

quality monitoring as required for specific water quality investigations 
or programs: 

1) Areas where groundwater quality triggers have been actuated. 

Exhibit 17a shows the areas where nitrate-nitrogen levels were detected by 
routine monitoring ad exceed the NRD groundwater quality triggers. The 
district is investigating these areas in the following order (as of 1993): 
a) Pierce county, 

b) Central Dodge county, 

c) Northern Madison county near Norfolk, 

d) North and south of Beemer area 

e) Remaining areas; 

2) Areas identified in Section VI, Identification of Critical areas for 
Protection, particularly along the Elkhorn river valley in Madison county; 

3) Areas identified as having groundwater contamination problems through 
sources other than the NRD monitoring program. The district will 
investigate complaints to ensure that the proper agencies are contacted. 
This includes an area northeast of Laurel. 

4) Existing or potential Wellhead Protection Areas; and 

5) Other areas deemed appropriate by the Board. 
 

All testing results are provided to the owners of the monitored wells. The protocol 
for collecting groundwater samples is in Section Ill. B. The NRD will consult with the 
University of Nebraska Conservation and Survey Division, the United States 
Geological Survey, the Nebraska Department of Environmental Quality, The 
Nebraska Department of Health, or a qualified consultant to design and conduct any 
investigations. 

 
3. Deep soil sampling program. 

 

The deep soil sampling program promotes proper nutrient management techniques 
through the collection and analysis of deep soil samples.  The Lower Elkhorn NRD 
will cost share up to 75% of the cost of deep soil sampling (at least 36 inches deep), 
soil analysis, groundwater nitrate analysis, and fertilizer recommendations with 
landowners. 
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Samples are to be collected by a Lower Elkhorn NRD certified consultant or dealer 
(certification is acquired by attending a training session or alternative training). Each 
sample should represent 20 to 40 acres. Each sample will consist of at least 10 to 15 
surface cores to an 8 inch depth; 6 to 8 subsurface cores 8 to 24 inches deep; and 6 
to 8 deep cores 24 to 36 inches deep (up to 48 inches optional). Water samples may 
be collected by the landowner as long as the well has pumped for at least 4 hours 
continuously. 
 
The soil is analyzed for nitrate, Bray-1 phosphorus, pH, lime requirement, excess 
lime, and organic matter. Irrigation water is analyzed for nitrate-nitrogen. All 
analyses must be done by a state certified lab. Fertilizer recommendations must be 
based on University of Nebraska Guidelines. 
 
Irrigated or dryland fields that were in corn, oats, sorghum, wheat, or soybeans the 
previous year and will be planted to corn, sorghum, or oats are eligible. 

 
75% of the cost of sampling and analysis up to a maximum of $40 per sample 
representing 20 to 40 acres is paid by the district. The district will pay up to       $6.50 
for water analysis. Cost share for each cooperator will be limited to three years for 
soil sampling. The maximum payment allowed is: $300 per cooperator the first year; 
$200 per cooperator the second year of participation; and $100 per cooperator the 
third (and final) year of participation. 
 
Landowners with approved applications will receive cost share funds after 
submitting: 

a. Soil and water (if applicable) analysis. 

b. Bills for sampling and analysis. 

c. Report from the landowner after harvest on actual nutrient applications 
(including manure), inches of irrigation water if applicable, and yield. 

 
4. Well sealing program. 

 

There are probably thousands of wells in the Lower Elkhorn Natural Resources 
District that are no longer used and remain as open holes. These abandoned wells 
are a threat to public health and safety. Besides being a potential physical hazard for 
people or animals to fall into, these wells are a direct means for transmitting surface 
borne contaminants to groundwater. The Lower Elkhorn 
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NRD well sealing program protects groundwater resources by offering cost share 
incentives for properly sealing abandoned wells. The program began in 1992, and 
in the first three years of the program cooperators sealed approximately 536 wells. 
 
Two methods of administering the program have been used by the district. Both 
require that licensed well drillers perform the well sealing work to ensure that the 
work is done correctly. The methods differ in the way that the well driller is selected. 
Only one method is used at any one time. One method requires an applicant to 
submit a description of the physical characteristics of the well and an application fee 
to the NRD. The well descriptions are sorted by the district according to the 
geographic region of the district and submitted to well drillers for bidding. The NRD 
selects well drillers based on the bids and the work is then performed. The other 
method requires the applicant to select a well driller. The applicant submits a price 
quote from the well driller with the application form to the NRD. The well sealing 
work can be done after the NRD approves the application. 

 
5. Administer the Nebraska Chemigation Act. 

 

The district is responsible for issuing permits for chemigation. The Nebraska 
Chemigation Act requires each irrigation system that applies chemicals (other than 
water) through the system to have a chemigation permit. The Lower Elkhorn NRD is 
responsible for issuing these permits. 
 
New permits cost $30 and are obtained by filling in an application form and 
submitting it to the NRD. The district then conducts an inspection to ensure that the 
necessary backflow devices and safety equipment are installed and properly 
functioning. The Lower Elkhorn NRD has contracted with local citizens to perform 
the inspections. Inspections are required for all new permits. 
 
Each system that successfully passes the permit process may be renewed the 
following year. The district mails partially filled in application forms to the previous 
year permit holders as a service to help the renewal process. These permits must 
be submitted to the NRD along with the $10 application fee on or before June 1 of 
that year to be considered for renewal. The district performs equipment inspections 
for approximately 50% of the renewals each year. 
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6. Establish and administer a groundwater management area. 
 

The purpose of the Lower Elkhorn NRD groundwater management plan is to ensure 
that an adequate supply of acceptable quality groundwater will always be available 
for beneficial uses, as stated by the district's reservoir life goal (see page 2). The 
Nebraska Groundwater Management and Protection Act gives NRDs the authority to 
form management areas for the protection of groundwater quantity and quality.
 · 
 
This portion of the groundwater management plan is intended to be the foundation 
for the development of rules and regulations for a groundwater management area. 
A description of the actions and controls for the protection of groundwater quantity 
begins on page 101; a description of the actions and controls for the protection of 
groundwater quality begins on page 105. 

 
a. Groundwater management area background information. 

 
1) Groundwater management and protection. 

 
Nebraska's NRDs are authorized to form special areas to protect groundwater 
quantity and/or quality. Within these areas, NRDs can encourage, require, or 
control actions that have an impact on groundwater (Chapter 46, Reissue 
Revised Statutes of Nebraska). 
 
The Lower Elkhorn Natural Resources District Board of Directors decided in 
1992 to pursue a groundwater management area to deal with nitrate- nitrogen 
contamination in the district. The management area will also address 
groundwater quantity problems and nonpoint source contaminants other than 
nitrate-nitrogen when needed. 

 
2) Evidence considered by the Board of Directors in establishing a 

groundwater management area in the Lower Elkhorn Natural Resources 
District. 

 
The groundwater quality studies cited in Section III indicate that nonpoint 
source nitrate-nitrogen contamination exists throughout the district. The 
areas that are of immediate concern are in Pierce and Dodge counties. 
Other smaller areas of nitrate-nitrogen contamination are documented and 
are scattered throughout the district (refer to Exhibit 17a). 
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Groundwater is vulnerable to contamination in much of Pierce County, in the 
Logan Creek Valley, and in the Elkhorn River Valley (Drastic model, 
Figure II-1). The major land use in these areas is cropland (see Figure IV-1). 
Additionally, Stanton and Cuming counties have a very large number of 
confined animal feeding operations (see figure IV-4 and Table IV-5), with the 
manure being locally land applied. The conditions in these areas indicate the 
potential for nitrate-nitrogen contamination of groundwater, and the 
Board of Directors recognizes this possibility. 
 
Several Public Water Supply wells in the district have nitrate-nitrogen 
concentrations that are near or above the Maximum Contaminant Level of 
10 milligrams per Liter. While municipalities and some counties have zoning 
authorities that can protect Public Water Supply wells, the groundwater 
management tools authorized for use in groundwater management areas 
can enhance the protection of these wells in rural areas. 
 
Because of documented nitrate-nitrogen contamination of groundwater in Pierce 
County, the Lower Elkhorn Natural Resources District Board of Directors 
decided in November of 1992 to begin the process of establishing a 
groundwater management area. Because of both documented and potential 
nitrate-nitrogen contamination of groundwater in other parts of the district, and to 
enhance Public Water Supply wellhead protection efforts in the district, the 
Board of Directors decided in July of 1993 to include the entire district in the 
groundwater management area establishment process. 
 
Documents describing the process of establishing a management area are 
contained in Appendix 1. Included are letters from Jim Cook of the Nebraska 
Natural Resources Commission and Susan France of the Nebraska Department 
of Water Resources, and the Nebraska Groundwater Management and 
Protection Act. The process includes preparing a groundwater management 
plan for the area, conducting a public hearing to receive testimony on the plan, 
and the NRD Board making a decision whether or not to declare a management 
area. 
 
When a management area is established, the district will be required to issue 
permits for new wells (pursuant to § 46-659). The district must also 
determine the total amount of groundwater to be withdrawn that is consistent 
with the groundwater reservoir life goal, and adopt the controls necessary to 
allow the beneficial use of that volume of water. 
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b. Groundwater management area objectives. 
 

The Lower Elkhorn Natural Resources District groundwater management area is 
one of the tools that the district will use to accomplish its Reservoir Life Goal 
(see page 5). The objectives of the management area are to: 

 
1) protect groundwater quantity to ensure that an adequate supply of 

groundwater is available for beneficial uses, and 
 
2) prevent the levels of nonpoint source groundwater contaminants from 

becoming too high and to reduce high levels sufficiently to eliminate health 
hazards. 

 
Section 'f’ beginning on page 100 explains the methods that will be used by the 
district to accomplish these objectives. 

 
Formation of the groundwater management area began because of 
nitrate-nitrogen contamination in the district, a groundwater quality issue. The 
management area will also address other nonpoint source contaminants and 
groundwater quantity issues when needed. 

 
 

c. Cooperation with other agencies. 
 

Numerous state and federal agencies are also responsible for addressing 
nonpoint source pollution problems. For example, the Nebraska Department of 
Agriculture is responsible for regulating pesticides and may take action to 
prevent or remediate pesticide contamination problems. 
 
The district will cooperate with the appropriate agency or agencies when 
developing and administering action plans to address nonpoint source 
groundwater contamination problems. 
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d. Geographic and stratigraphic boundaries of the groundwater management 
area. 

 
The Lower Elkhorn Natural Resources District groundwater management area 
will include the entire district. The management area will include the following 
aquifers: 

 
1) Ogallala group and overlying deposits, 
2) Niobrara formation and overlying deposits, 
3) Dakota group and overlying deposits, 
4) All other aquifers supplying groundwater for beneficial uses. 

 
e. Total groundwater withdrawal within the Groundwater management area. 

 
The Lower Elkhorn NRD has adopted triggers and actions to protect 
groundwater quantity. Triggers are actuated when groundwater elevations drop 
to specified levels. When a trigger is actuated, the NRD will begin a series of 
actions to protect groundwater quantity supplies or to remediate existing 
groundwater quantity problems (see page 101). These protective actions 
consist of several phases, called action levels, that respond to worsening 
conditions with increasingly rigorous corrective measures. Each action level 
has its own triggering mechanism, so that changing conditions will trigger new 
action levels. The controls used in the action levels include various methods of 
restricting the amount of water that may be pumped from the groundwater 
reservoir. The Lower Elkhorn NRD groundwater quantity protection triggers are 
based on the groundwater levels that existed before widespread installation of 
groundwater removal methods (such as irrigation wells). These groundwater 
levels must be estimated and are referred to as predevelopment estimates. 
 
The district will initiate actions when groundwater levels in an area drop 15 feet 
below predevelopment estimates for that area for a period of 5 to 7 years. If the 
controls used in the management area are not effective and groundwater 
levels continue to drop, more restrictive actions will be initiated when 
groundwater levels drop 20 feet below predevelopment estimates for 3 to 4 
years after the establishment of Action Level 2. 
 
For purposes of section 46-673.08, the Lower Elkhorn NRD will allow that 
amount of water to be withdrawn from the groundwater reservoir that will trigger 
the groundwater quantity management actions that are described beginning on 
page 101. 
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f. Groundwater management area description. 
 
A groundwater management area can address groundwater quantity and/or 
groundwater quality issues. Nonpoint source nitrate-nitrogen groundwater 
contamination was the reason for the establishment of the management area that is 
described in this section. The management area, however, will also address other 
nonpoint source contaminants and groundwater quantity depletions in order to achieve 
the district's Reservoir Life Goal (see page 5). 
 
The groundwater management area will address both groundwater quantity and 
quality issues, and the management area will include the entire district. The 
description of groundwater quantity management begins on page 101; the description 
of groundwater quality management begins on page 105. 
 
There are two district-wide requirements of the groundwater management area: 
1) wells designed to pump more than 50 gallons per minute must be permitted by the 
district prior to well construction, and 2) flow meters must be installed on all to 
measure groundwater withdrawals from each active irrigation wells, public water 
supply, commercial/industrial and livestock well or series of wells designed to pump 
more than 50 gallons per minute. 
 
Under the management area, the district will be geographically and/or stratigraphically 
divided into subareas. These subareas are called Action Levels for groundwater 
quantity management, and Phases for groundwater quality management. An area will 
be placed into a subarea according to the conditions in that area. For example, an 
area may be placed into a certain Action Level if the groundwater levels have dropped 
(a groundwater quantity problem), or it may be placed into a certain Phase if 
groundwater in the area is contaminated (a groundwater quality problem). 
 
The district will require the use of corrective actions within subareas. Different actions 
will be required in different subareas according to the conditions in that subarea. 
Areas with groundwater level or contamination problems will have different 
requirements than areas without those problems. In this way, the actions that the 
district will require will be specific to the problem being solved. Groundwater levels 
and groundwater contaminant concentrations (as well as other criteria) have been 
established by the Board of Directors that will 'trigger' the designation of a subarea for 
quantity and/or quality management. A subarea's designation can be changed if 
conditions in that area change. 
 
The controls required for the groundwater management area are described on the 
following pages.  
 
A detailed description of the groundwater quantity portion of this groundwater 
management plan begins on page 101. When a problem is detected by the 
groundwater quantity monitoring program, Action Level 1 will be triggered and 
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groundwater level monitoring will be intensified (more wells will be measured) 
in that area. If the intensified monitoring documents that a groundwater level 
depletion problem exists in the area, Action Level 2 will be established which 
will require volume monitoring of wells and the use of one or more 
groundwater management practices as outlined on page 103. If groundwater 
levels do not stabilize with these regulations, Action Level 3 will be triggered 
and additional groundwater management practices will be required. 
 
A detailed description of the groundwater quality portion of this groundwater 
management plan begins on page 105. When groundwater contamination 
levels reach or exceed 50% of the Maximum Contaminant Level, that area will 
be subject to Phase 2 controls. When groundwater contamination levels reach 
or exceed 90% of the Maximum Contaminant Level, that area will be subject to 
Phase 3 controls. The remainder of the district will be in Phase I. The controls 
listed in this section are generic so that the district can most effectively 
address nitrate-nitrogen and other nonpoint source contaminants. The 
description for each phase lists the controls that the district will require. Each 
list of controls will be the minimum that the district will require for that phase. A 
list of additional controls begins on page 109 that the Board of Directors can 
impose in any phase to enhance the groundwater quality protection efforts in 
that area. 
 
The Lower Elkhorn NRD will, if possible, coordinate with nearby NRDs to 
make the actions and controls adopted consistent and compatible with 
planned or existing management areas. 

 
1) Groundwater quantity management; subareas, triggers, and controls. 

 
The Lower Elkhorn NRD has established triggering mechanisms for 
groundwater quantity protection. These triggers are actuated when certain 
conditions are detected by the NRD groundwater quantity monitoring program. 
The triggers are intended to be protective measures that will initiate actions 
before serious problems occur. Once a trigger is actuated, the NRD will begin 
a series of actions to protect groundwater supplies or remediate existing 
problems. 
 
Triggers for groundwater quantity protection consist of several phases, called 
action levels, that respond to worsening conditions with increasingly rigorous 
corrective measures. Each action level has its own triggering mechanism, so 
that changing conditions will trigger new action levels. 
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Flexibility has been built into the triggers and action levels because of the 
complex hydrogeology of the district. The current triggers and actions are used 
for the entire district, which may be too protective in some areas and may under-
protect other areas. As our knowledge of the district's hydrogeology increases, 
the triggering mechanisms and actions will be 'fine- tuned' to improve the 
effectiveness of our groundwater quantity protection efforts. The Lower Elkhorn 
NRD will develop unique triggers and actions for different regions of the district 
as more local hydrogeologic information becomes available. 
 
 

Action Level 1 
 

The Lower Elkhorn NRD will initiate the following actions when, in 2 years of any 
3 year period, the spring groundwater level of any well in the routine 
groundwater quantity monitoring program drops 15 or more feet below 
predevelopment estimates for groundwater levels in that area. When this trigger 
is actuated, the NRD will take the following actions: 

 
a) Intensify educational efforts in the area including, but not limited to, 

information concerning: 
 

i. Groundwater conservation practices; 
 
ii. Potential regulatory actions of the 2nd and 3rd Action Levels (see 

below); 
 
iii. The status of the groundwater supply in the area. 

 
b) Formation of a local citizen's advisory committee. 

 
c) Increase the number of wells monitored in the area to determine the 

extent of the problem, to serve as a basis for triggering Action Level 2, 
and to obtain the hydrogeologic information necessary to delineate a 
management area. The intensified monitoring program described 
below applies to the entire district. The actual monitoring program for 
each problem area may vary according to the local hydrogeologic 
characteristics of the area. 
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i. The district will determine a rudimentary area to be monitored. The 
shape and size of the area may change as more information is 
gathered. A minimum area of 9 square miles will be monitored. 

 
ii. The minimum number of monitoring sites will be 50% of the number of 

registered irrigation wells in the area that are suitable for use as 
groundwater level observation wells (taking into account criteria such 
as quality of well construction and screened intervals). The district will 
also consider using registered industrial, livestock, monitoring, 
observation, public water supply, and domestic wells that would be 
suitable as monitoring sites. 

 
iii. The intensified monitoring will begin no later than the spring after the 

trigger was actuated for Action Level 1. 
 
iv. If, after 5 years of the intensified monitoring, the trigger for Action 

Level 2 has not been actuated, the district may return to the routine 
groundwater level monitoring program for the area. 

 
d) Determine the necessary control measures, rules, and regulations for 

Action Levels 2 and 3. 
 

Action Level 2 
 

An area will be placed into Action Level 2 when the spring groundwater levels 
in 80% of the wells monitored in the intensified monitoring program conducted 
in Action Level 1 drop 15 or more feet below predevelopment estimates for 
groundwater levels in those wells for 3 years out of any 4 year period of time. 
The area affected by this drop must be a minimum of 9 square miles in size. 
 
The Lower Elkhorn NRD will actively seek public opinion while developing the 
rules and regulations for the area. 
 
The district will require volume metering of wells used for any or all of the 
following categories of groundwater use: domestic, agricultural, manufacturing, 
commercial, or industrial. The district will also require owners of these wells to 
submit an annual report to the district. 
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Additionally, the district will choose at least one of the following authorized 
controls: 

 
a) Allocate groundwater withdrawal on an acre-inch basis, specifying the total 

number of acre-inches of irrigation water per irrigated acre per year or an 
average number of acre-inches of irrigation water per irrigated acre over any 
reasonable period of time not to exceed five years. 

 
b) Adopt a system of rotation of use of groundwater by utilizing a recurring 

series of use and nonuse of irrigation wells on an hourly, daily, weekly, or 
monthly basis or of irrigated acres on an annual basis. 

 
c) Adopt well spacing requirements 
 
d) Require the reduction of irrigated acres, where the nonuse of irrigated acres 

will be a uniform percentage reduction of each landowner's irrigated acres. 
 
e) Require the use of flow meters on wells. 
 
f) Require 'best management practices' including irrigation scheduling. 
 
g) Require groundwater users to submit annual reports to the district. 

 
The district will also continue the educational efforts and the groundwater 
level monitoring of Action Level 1. 
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Action Level 3 
 

An area will be placed into Action Level 3 when the spring groundwater 
levels in 80% of the wells monitored in Action Level 2 drop 20 or more feet 
below predevelopment estimates for groundwater levels in those wells for 3 
years out of any 4 year period of time. The area affected must be a minimum 
of 9 square miles in size. 
 
In addition to any of the controls of Action Level 2, the district may require 
any of the following controls for an Action Level 3 area: 

 
a) Require the use of tensiometers, soil moisture blocks, or other irrigation 

scheduling devices. 
 
b) Require annual reports with water level measurements and quantifying 

the total withdrawal from wells. 
 
c) Close the area to the issuance of any additional new well permits for a 

period of one year. 
 

The district will also continue the educational efforts and the groundwater 
level monitoring of the first two Action Levels. 

 
2) Groundwater quality management; subareas, triggers, and controls. 

 
The Lower Elkhorn Natural Resources District groundwater quality portion of 
the management area will be divided into subareas to more effectively 
manage areas where different conditions exist (such as areas with high or 
low groundwater contamination concentrations, different soil types, or 
different land uses). Borders for these subareas will be determined primarily, 
but not exclusively, by groundwater contamination concentration. These 
subareas will be referred to as 'phases'. The "Additional Criteria" section on 
page 109 lists the other criteria that the Board of Directors will consider 
when delineating phases. An area may move from one phase to another 
(either 'up' or 'down') according to groundwater concentration and/or any of 
the listed additional criteria that are deemed appropriate by the Board. 
Borders for the subareas will follow either natural or political boundaries. 
 
NRDs are required to address all nonpoint source contaminants in their 
groundwater management plans. Because of the diversity of potential 
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nonpoint source contaminants that the management area could address, the 
controls listed in this section are somewhat generic. This is so that 
contaminants other than nitrate-nitrogen may be addressed if necessary. 
The controls described on the following pages will generally be most 
effective for land applied substances that tend to move with water, such as 
nitrate-nitrogen contamination that originates from fertilizer application. The 
generic nature of the controls allows for some flexibility in dealing with 
contaminants other than nitrate-nitrogen. 
 
The following section is as detailed as possible. More detail may be added, 
as appropriate, when rules and regulations are developed or modified for 
the specific problems. For example, banning fall and winter application of 
fertilizer (or other source of contaminants) on coarse soils (page 109) lacks 
detail about the crops that may be affected (such as corn and sorghum for 
nitrate problems) and the definition of 'coarse soil' (this may mean a 
permeability greater than 2 inches per hour). These details and definitions 
could be added and changed with rules and regulations. 
 
The controls listed for Phases 1, 2, and 3 on pages 106 through 108 are the 
minimum controls for each phase. Page 109 lists the additional controls that 
may be used in any of the phases if deemed appropriate by the Board. 
 
The U.S. Environmental Protection Agency has established Maximum 
Contaminant Levels allowed in drinking water for many contaminants. 
Contaminants occurring above these levels are considered to be a health 
risk for people that are exposed to a specified dose of the contaminant for an 
extended period of time. Potential contaminants may or may not have 
Maximum Contaminant Levels established for them. 
 
For those contaminants that have no Maximum Contaminant Level 
established, the district will cooperate with the Nebraska Department of 
Health to determine the health risks of the contaminant ·and develop trigger 
levels and controls for the different subareas. The district will initiate this 
process when the risk assessment indicates a risk of one (1) death per 
million of population (per U.S. Environmental Protection Agency guidelines). 
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For those contaminants that have an established Maximum Contaminant Level, 
the following criteria and controls will be used to delineate and treat subareas 
(the subareas will be called 'phases'): 

 
Phase 1 - Areas that are not designated as either Phase 2 or Phase 3. 

 
a) Persons installing new wells must obtain a permit from the NRD in 

accordance with § 46-659. 
 
b) The district will encourage operators to attend educational programs 

sponsored by the district concerning the contaminant (such as fertilizer and 
irrigation water management), to perform deep soil testing for the 
contaminant(s), to test irrigation water for the contaminant(s) and to submit 
an annual report (similar to the report required in phases 2 and 3) to the 
district. 

 
 

Phase 2 - Areas that have from 50% to 90% of the Maximum Contaminant Level 
for a contaminant. An area will be placed into a Phase 2 area when at 
least 20% of the registered wells in an area are at or above the trigger 
level and the contamination is the result of nonpoint source groundwater 
contamination. Phase 2 areas must be a minimum of 9 square miles in 
size. 

 
a) Persons installing new wells must obtain a permit from the NRD in 

accordance with § 46-659. 
 
b) All operators applying fertilizer or (other possible sources of contaminants that 

the management area is addressing) must attend educational programs 
sponsored by the district. 

 
c) Soil must be tested for residual quantities of the contaminant(s) (such as 

nitrate-nitrogen). 
 
d) Irrigation water must be tested for the contaminant(s) (such as nitrate-

nitrogen). 
 
e) All operators applying fertilizer or (other possible sources of contaminants that 

the management area is addressing) must periodically submit reports 
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to the district that will include soil test results, irrigation water test results, and 
other information required by the Board of Directors. 

 
f) Contaminants other than nitrate-nitrogen may require controls that are 

different than those listed above for Phase 2 areas. If these controls will not 
be effective in preventing or remediating groundwater contaminant(s) other 
than nitrate-nitrogen, the Board of Directors may choose to not use some or 
all of the controls listed above. 

 
Phase 3 - Areas with greater than 90% of the Maximum Contaminant Level for a 

contaminant. An area will be placed into a Phase 3 area after being in a 
Phase 2 area for a minimum of five years, and when 50% of the 
registered wells in the area are at or above the trigger level. Phase 3 
areas must be a minimum of 9 square miles in size. 

 
a) Persons installing new wells must obtain a permit from the NRD in 

accordance with § 46-659. 
 
b) All operators applying fertilizer or (other possible sources of 

contaminants that the management area is addressing) must attend 
educational programs sponsored by the district. 

 
c) Soil must be tested for residual quantities of the contaminant(s) (such as 

nitrate-nitrogen). 
 
d) Irrigation water must be tested for the contaminant(s) (such as nitrate- 

nitrogen). 
 
e) All operators applying fertilizer or (other possible sources of 

contaminants that the management area is addressing) must submit a 
report to the district that includes soil test results, irrigation water test 
results, and other information required by the Board of Directors 
annually. 

 
f) All irrigation wells must have the volume output certified by the district. 
 
g) All irrigators must employ some form of irrigation scheduling. 
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h) Contaminants other than nitrate-nitrogen may require controls that are 
different than those listed above for Phase 3 areas. If these controls will 
not be effective in preventing or remediating groundwater contaminant(s) 
other than nitrate-nitrogen, the Board of Directors may choose to not use 
some or all of the controls listed above. 

 
Additional criteria - The district Board of Directors, at its discretion, may designate 
an area as, or include an area in, either Phase 2 or Phase 3, when the triggers are 
not met, under the following conditions: 

 
a) Areas with similar soil and land use conditions as an existing Phase 2 or 

Phase 3 area. 
 
b) Areas that may be vulnerable to groundwater contamination. 
 
c) Areas that have vadose zone contamination that indicates a potential for 

groundwater contamination. 
 
d) Areas that are within Public Water Supply Wellhead Protection Areas. 
 
e) Other areas deemed necessary by the Board of Directors consistent with the 

Groundwater Reservoir Life Goal and the Nebraska Groundwater 
Management and Protection Act . 

 
Additional Controls - Any of the following controls may be required by the 
Board of Directors in a Phase 1, Phase 2, or Phase 3 area if deemed 
necessary to fulfill the Groundwater Reservoir Life Goal: 

 
a) All operators applying fertilizer or (other possible sources of contaminants that 

the management area is addressing) must attend educational programs 
sponsored by the district. 

 
b) Soil must be tested for residual quantities of the contaminant(s) (such as 

nitrate-nitrogen). 
 
c) Irrigation water must be tested for the contaminant(s) (such as nitrate- 

nitrogen). 
 
d) Using realistic yield goals. 
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e) Irrigation water scheduling. 
 

f) Meter irrigation water application volume. 
 

g) Ban fall and/or winter fertilizer application. 
 

h) Require the use of nitrification inhibitors. 
 

i) Allowing nutrient credit for legume crops. 
 

j) Performing chemical and/or physical analysis of contaminant sources being 
land applied (such as manure, compost, sewage sludge, and other waste 
products). 

 
k) Allowing nutrient credit for manure, compost, sewage sludge, and other 

waste products. 
 
I) Performing nutrient analysis of manure, compost, sewage sludge, and other 

waste products. Confined animal production facilities must prepare and 
implement a plan for the disposal of animal wastes that determines the 
amount of manure that will be land applied, the area of land required for that 
amount of manure (complying with UNL recommendations), and the 
location(s) of that area of land. 
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8. Fertilizer management demonstrations. 
 

The district has cooperated with the University of Nebraska Cooperative Extension 
Service since 1986 to conduct on-farm nitrogen fertilizer management 
demonstrations.  The demonstrations are intended to popularize and show the 
validity of best management practices in northeast Nebraska.  The demonstrations 
also show how different sources of nitrogen (fertilizer and residual nitrogen from 
irrigation water and soil) can be efficiently used to produce a crop and protect 
groundwater supplies. 
 
Test strips with  the University recommended fertilizer rate, 50 pounds per acre 
more than the recommended rate, and 50 pounds per acre less than the 
recommended rate are established in a farm field.  The test strips are replicated 
three times to increase the level of confidence in the results.  The University 
recommendations are based on the crop's need, a realistic yield goal, and residual 
nitrogen from the soil and irrigation water. 
 
In addition to nitrogen fertilizer rates, this program demonstrates proper anhydrous 
ammonia calibration techniques and new technologies such as chlorophyll meters. 
 
This program has been successful in accomplishing the objective of assisting 
farmers in the proper use of fertilizer.  The program may be improved by reaching a 
larger audience by allowing farmers to conduct the research themselves with 
guidance from the district and the Extension Service,  in addition to (or rather than) 
having the Extension service perform the demonstrations independently. 
 
9. Wellhead protection program. 
 

The purpose of the Lower Elkhorn NRD wellhead protection program is to assist 
public water suppliers and other interested groups in establishing and managing 
wellhead protection areas.  The program is designed to work with the Nebraska 
Wellhead Protection Program, and will supplement promotional and educational 
efforts by state and federal agencies. 
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Local control of planning for wellhead protection is stressed by this program. 
Beneficiaries of wellhead protection actions will be the primary force in planning and 
implementing wellhead protection areas. 

 
a. Establishment of local planning teams.  Participation in the district wellhead 

protection program, for all of the items following in this section except for 
item 'b.' below, requires a local wellhead protection planning team to 
submit a written request to the district.  The planning team will represent 
the local interests of the public water supply system for which wellhead 
protection is being pursued.  The district will, at its option either attend 
meetings or review the summary of meetings held by planning teams. 

 
b. Promote the importance of wellhead protection.  The district will promote 

the importance of wellhead protection with educational materials and 
efforts. Extensive educational materials have been developed by federal 
and state agencies concerning wellhead protection; the district will serve as 
a distribution center for these. 

 
The NRD will, upon written request, attend wellhead protection planning 
team meetings, or if a planning team does not exist, the district will attend 
meetings held by parties interested in wellhead protection (such as city 
councils, village boards, or citizen groups) for the purpose of promoting the 
benefits of wellhead protection, and providing information about the 
requirements of wellhead protection planning. 

 
c. Contaminant source inventory.  The NRD will help coordinate and train 

personnel for contaminant source inventory work. 
 
d. Use of existing NRD programs.  The district will target existing NRD 

programs that are useful for wellhead protection in designated wellhead 
protection areas.  These programs include the well sealing program, the 
groundwater quality monitoring program, and the groundwater quantity 
monitoring program. 

 

e. General advisory capacity.  The district will act in a general advisory 
capacity to assist wellhead protection planning teams in establishing and 
managing 
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wellhead protection areas.  The district will act as a liaison to agencies for the 
planning teams, review plans formulated by the planning teams, and supply 
data and information upon request. 

 
f. The district will encourage and assist public water suppliers to obtain the 

Nebraska Department of Environmental Quality's wellhead protection area 
program delineation and mapping.  The Nebraska Department of 
Environmental Quality has completed the mapping of some public water 
supply systems and has suggested the following prioritization for the 
remaining systems to be mapped: 

 
Table VII - 2 

DEQ Wellhead protection area delineation priorities 
 
 
Already mapped First priority Second priority 

 
Belden 
Concord 
Country Estates 
Hoskins 
Madison 
Pilger 
Scribner 
Snyder 
Suburban Acres 
Wausa 
West Point 
Winside 

Foster 
Hadar 
Howells 
Osmond 
Pierce 
Plainview 

Beemer 
Creston 
Indian Trails Country Club 
Madison County SID #3 
Norfolk 
Norfolk District Game and Parks 
Pierce Community Golf Course 
Plainview Country Club 
Sherwood Medical 
Stanton County SID #1 
Stanton County School #13 
Weetown Bar and Grill 

10. Vadose zone monitoring. 
 

The Burt county Extension Service, the Soil Conservation Service, and the 
Lower Elkhorn NRD cooperated in a vadose zone sampling effort in the spring of 
1993.  Four sites were selected in Burt county deep sampling of soil for residual 
nitrate and atrazine determinations. 
 
The district will continue to cooperate with the Soil Conservation Service, 
University of Nebraska's Extension Service and Conservation and Survey Division, 
the Nebraska Department of Environmental Quality, and the United 
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States Geological Survey to select suitable sites for and perform vadose zone 
monitoring.  This program will be instrumental in determining the fate of fertilizer 
and pesticides in lawns and cropland, and will help to delineate the potential and 
extent of contamination in selected areas. 


