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Harmful Algal Blooms 



 

National Water-quality Assessment 



• Municipalities need resilient 

solutions to storm runoff 

• Green infrastructure mitigates 

both the amount and quality of 

runoff 

Omaha Green Infrastructure 



 

How effective is CSO/Missouri mixing? 

Monitoring 

Continuous real-time water quality 

Regular fixed samples 

Storm runoff samples 

 

Monitoring the Missouri River for effects of the 
Combined Sewer Overflow System 



The Groundwater State 



National Ground-water Monitoring Network 

http://cida.usgs.gov/ngwmn/ 

Water-use Data and Research 
Program 

https://water.usgs.gov/wausp/wudr/ 
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Nebraska led 

Potable GW 

declining in the US 

Brackish GW could 

supplement or 

replace freshwater 

sources 

http://water.usgs.gov/ogw/gwrp/brackishgw/ 

National Brackish Groundwater Assessment 

http://water.usgs.gov/ogw/gwrp/brackishgw/
http://water.usgs.gov/ogw/gwrp/brackishgw/


 

 

High Plains Aquifer 



 

The High Plains aquifer 

underlies 175,000 square 

miles in parts of eight 

States 

The High Plains aquifer is 

one of the most intensely 

used aquifers in the Nation 

1986--Congress directed 

USGS to monitor level 

change  

 

 

High Plains Aquifer Water-level Change 

McGuire, Lund, and Densmore, 2012 



About 97 percent of 

withdrawals from the 

High Plains aquifer are 

for irrigation. 

Nebraska, Texas, and 

Kansas use about 88 

percent of the total 

withdrawals. 

 

 

High Plains Aquifer Water-level Change 
High Plains Aquifer: Irrigated Acres, 2012 

USGS,2015 



 

 

 Nebraska’s water in storage 
exceeds all the other states 

combined 
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Long-term water-level changes 
 

State 

Change in water in 

storage, in million acre-

feet 

Predevelopment to 2013 

CO -18.8 

KS -67.5 

NE -2.0 

NM -9.7 

OK -10.5 

SD 0.4 

TX -158.2 

WY -0.4 

HP Aquifer -266.7 

Project webpage: https://ne.water.usgs.gov/projects/HPA/index.html 

 

 

Monitoring provides 

information about the 

current condition of the 

aquifer. 

Aquifer condition varies 

depending with… 

Saturated thickness 

Depth to water 

Withdrawal magnitude 

Recharge 

Permeability 

…other factors 
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https://www.usgs.gov/centers/ne-water/science/advanced-technologies-and-modeling 

 

 

USGS Nebraska Water Science Center 
Groundwater Modeling Capabilities 
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High Plains Groundwater 

Availability and 

Sustainability Study 

Developed to…  

quantify available water 

Create a tool to forecast 

aquifer responses in the 

future to human and 

environmental stresses 

Northern High Plains Model 



 

 

 

Elkhorn-Loup Model 

North Platte Optimization 
Model 

Ashland Model 



Test holes 

Geophysical Studies 

2-D resistivity 

Marine resistivity 

Microgravity 

LiDAR 

Aerial thermal infrared 

Groundwater/Surface 

water interaction 

 

 

Hydrogeologic Framework Support 



Aerial thermal infrared mapping 
Identify locations of 

focused groundwater 

discharge 

Assess spatial patterns 

for entire stream systems 

(supplement seepage runs) 

Rapid data collection, 

extremely cost-effective 



Airborne Electromagnetic (AEM) Surveys 



10 NRD sponsors, USGS, CSD 

Inventory and assemble all AEM and 

supporting data (test hole logs, maps, 

reports, etc.), make available in a 

cloud-based online platform 

Complete a pair of hydrogeologic 

studies to recommend best uses of 

AEM for groundwater management 

 

Nebraska GeoCloud: Airborne Electromagnetic 
Data Integration 



From Korus and others, 2016 

From Smith and others, 2011 

Assemble and Distribute Once 



GeoScene3D Viewer 



Steven M. Peterson 

Associate Director of Hydrologic Studies 

(402) 328-4151 

speterson@usgs.gov 

 

USGS Nebraska Water Science Center   

5231 South 19th St.  

Lincoln, NE 68512-1271 

 (402) 328-4100 

 https://www.usgs.gov/centers/ne-water 

Robert B. Swanson 

Director 

(402) 328-4110 

rswanson@usgs.gov 

 

Contacts 

Jason M. Lambrecht 

Assistant Director of Data 

(402) 328-4124 

jmlambre@usgs.gov 
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