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Groundwater In Nebraska 

• 1319  Public Water Systems (PWS) 
• 592  Community PWS 
• 5000+  PWS wells 
• 85% of Nebraskan’s Drink GW 
• Subtract Omaha and 99% Drink GW 2 
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Delineation 



Who 

• Licensed Nebraska geologist 

• NDEQ provides this service for free 

• Need to be approved by NDEQ 

Steele City – NDEQ Hastings – Layne GeoSciences 



Methods/History 
• Arbitrary fixed radius (1000’) 
• Calculated fixed radius (Cylindrical Displacement) 
• Simplified variable shapes 

• Well in a uniform flow (WHPA) 
• Analytical method (WhAEM) 
• Hydrogeologic mapping 

• Numerical flow & transport models (MODFLOW) 



Delineation - Models 

• Mathematical abstractions of the real world 

• All abstractions are simplifications 



Accuracy - WhAEM Model 
• Assumptions 

– Steady-state (average) flow conditions 

– Averages groundwater travel times 

– 2D flow (Dupuit assumption) 

– Averages aquifer bottom 

– One aquifer 

– Contaminants move with the groundwater 
• Dispersion/Adsorption/(bio)chemical reactions 

• Conclusions 
– The most sophisticated models will not do us any 

good if we don’t have data to feed them. 
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Accuracy - Available Data 
• Well Locations 

– Latitude & Longitude 

– Elevations! 

• Well Construction 

• Aquifer Characteristics 
– Pumping tests/aquifer stress tests 

– Not pump efficiency tests 
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Accuracy - Conclusion 
• Time & Budget? 

– Is the extra time/money going to affect the capture zone? 

• Better to define a less than perfect WHP zone than 
none at all 

• Trading uncertainty into conservative/protective 
assumptions 
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Delineation - Updates 
• Via Request 

• Focusing On 
1) Requests 

2) PWS with new wells/decomissioned wells (~100) 

3) Older models 
• Not modeled with WhAEM (~30) 

• Modeled before 2000 (~50) 

4) New hydrogeologic information becomes available 

• Currently 
– 532 Total WHP Maps 

– 25 to do 

– ~2 per week 
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Availability 
• Email or Call the WHP Program @ NDEQ 

• Online: 
– State Agencies 

– NRDs 

– Counties 
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Generalized Effects of 
Pumpage Changes 



Groundwater Contour Maps 
Statewide (50’) 



Groundwater Contour Maps 
Statewide (50’) 

Madison 



Groundwater Contour Maps 
Regional (more detail) 



Groundwater Contour Maps 
Regional (10’) 



Groundwater Contour Maps 
WhAEM (even more detailed, hopefully…) 

Norfolk (1’) 



We Have a Map! 

So Our Drinking 
Water Is Protected 

NO 
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POTENTIAL Contaminant  
Source Inventory (CSI) 

• Locating all Potential sources of 
contamination within the WHPA 

• To help prioritize and focus efforts 

 



CSI - Final Product 



Available Resources 

• Help 
– Regional, State, and Local Agencies 

– Non-Profits 

– Consultants 

• Databases 

• Current & historic aerial photos/maps 
 



Sanborn Fire Insurance Maps 
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Management Planning 
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• Assemble Stakeholders 

• Deciding on the best strategies 
– Ordinances/Zoning 

– Inspections 

– Interlocal Agreements 

– Education 

– BMPs on WHPA land 



Ordinances 

• Prohibition on drilling private wells 

• Require permits for specific activities 

• Prohibit specific activities 

• Adopt setback rules 
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Well Setback Distances 
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The Problem 
• Public Water Systems (PWS) lack the ability to 

regulate their ‘Source Waters’ 

• Extraterritorial Jurisdiction 
– 1, 2, or 3 mile 

– Cities authority overrides the Counties 

• “15 mile” rule 
– Section 17-536  The jurisdiction of such city or 

village, to prevent any pollution or injury to the 
stream or source of water for the supply of such 
waterworks, shall extend fifteen miles beyond its 
corporate limits. 
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15 Mile Radius – Towns <5,000 
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County Zoning in Nebraska 

• Counties w/ Zoning (81) 

• Counties w/ Comprehensive Plans (7) 

• Counties w/ No Zoning or Comp Plan (5) 
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Counties with Zoning 

• Overlay Districts 
– Specify permitted, conditional, and 

prohibited structures 

– Allow only permitted uses 

– *Spell out how this will be enforced!* 

– Generally… the allowance of variances is 
discouraged  
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Examples of 
Prohibited Structures 

• Concentrated Animal Feeding Operations and 
associated waste handling facility uses 

• Stockpiling of livestock manure, paunch, or sludge. 

• Containment of liquid livestock waste, manure, 
paunch, or sludge 

• Landfills and refuse recycling centers 

• Sand, gravel or limestone mining operations 

• Chemical reclamation facilities 

• Hazardous waste impoundment facilities 

• Salvage (junk) yards of all types 
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Examples of 
Requirements & Restrictions 

• Fuel storage 

• Hazardous materials 

• Illegal wells to be abandoned prior to development 

• No septic tanks within 1000’ of PWS wells 

• No new water wells 

• ?? - Fertilizers, manure, pesticides, and herbicides to be 
applied at agronomic rates - ?? 

• Chemigation & Fertigation 

• Etc. 
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Counties Without Zoning 

• No Zoning with Comprehensive Plan 
– Must create a zoning regulation 

• Can simplify it with WHP area zoning and 
everything else AG with no restrictions 

• Same process as with any other zoning 
– Public meeting/comments 

• No Zoning or Comprehensive Plan 
– 
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Voluntary Activities 

• Agricultural 
– Alternative crops 

– Conservation Reserve Program 

– No-Till Cultivation 

– Nutrient Management Programs 

– Strip Cropping 

– Terracing 

– Water Management Program 
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Voluntary Activities 

• Urban 
– Alternative Lawn Options 

– Improving Soil Structure 

– Installing Water Meters 

– Low Flow Nozzles 

– Mulching Lawn Clippings 

– Permeable Pavement 

– Rain Barrels/Rain Gardens 

– Rain Sensors for Lawn Irrigation 
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Nitrates – Affected PWS 
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Nitrates – Sampling Costs 
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Nitrates 
• Generalized Concentrations in NE 
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Typical Options 

• Drill a new well 
• Hook up to another system 
• Treatment – Reverse Osmosis 

(RO) / Ion Exchange (IE) 
• Dissolve your Public Water 

System 
• Get a State Approved WHP Plan      

(Nitrates Only) and more… 
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Administrative Order 
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• Project Costs (Nitrate AOs) 
 
 
 

 
 

– McCook – Ion Exchange , 2 wells, pump station 
• $10,424,000  /  pop 7,996  =  $1,303 per person 

– Seward – Reverse Osmosis 
• $4,272,000  /  pop 6,425  =  $664 per person 

– Ragan – Connection to Wilcox, tank 
• $1,848,626  /  pop 46  =  $40,187 per person 

– Hastings (projected) = $72M (RO)  or  $57M (IE) 



WHP Option for Nitrate AO 

• Nitrate 
Administrative 
Order - Using the 
Wellhead 
Protection 
Option to 
Address the 
Problem 
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Contingency Planning 
Emergencies 

• Planning for: 
–  Well failure 

– Natural disasters 

– Mechanical problems 

– Etc. 

• Long & short term 



Contingency Planning 
New Well(s) 

• Why 
– Growth of community 

– Replace old wells 

– Contamination 

• Land (purchase, easements) 

• Potential contaminants  
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Education 
• Required (§46-1505) 

– 30 days of public review 
– Opportunity for public comment at a 

regularly scheduled meeting 
– Publish official notice (newspaper, 

posting notices, and/or letters, etc.) 



Education 

• Suggested 
– Handouts, brochures, posters 
– Public involvement and buy in 

throughout the process 
– Signs 



Sign Changes 
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Success Stories 
• 91 state approved WHP Plans 
• 6 using WHP to address Nitrate AO 
• Increased awareness 
• Focused BMPs (Edgar, Hastings, Sidney, etc.) 

• “Fixing” Nitrate Takes Time! 
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Ryan Chapman 
WHP Program Coordinator 

Suite 400, The Atrium 
1200 N Street 
PO Box 98922 

Lincoln, NE 68509-8922 
 

www.deq.state.ne.us 
ndeq.moreinfo@nebraska.gov 

 
voice (402)-471-2189 

toll free (877)-253-2603 
fax (402)-471-2909 
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