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Nebraska’s 23 Natural Resources Districts are organized 
on watershed boundarieson watershed boundaries



The South Platte NRD covers 1.65 million acres in 
Kimball, Cheyenne and Deuel counties, y



What are Natural Resources Districts?

NRDs are multi-purpose, local government units 
responsible for protecting our natural resources

a a e a u a esou ces s c s

responsible for protecting our natural resources 

NRDs get funding from local property taxes, user 
f d t (SPNRD $2 6 illi b d t 2 5%fees and grants (SPNRD $2.6 million budget - 2.5% 
of all property taxes) 
– $100,000 home = about $48 in property taxes

NRDs are governed by an elected board of 
directors



Nebraska’s Natural Resources Districts’ 
R ibilitiResponsibilities

Ground and Surface Water Management 
Land Treatment
Forestry & Range Management
Recreation Fish & WildlifeRecreation, Fish & Wildlife

• Waste Disposal & Pollution Control
• Drainage Improvement & Channel RectificationDrainage Improvement & Channel Rectification
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Ground Water Management:Ground Water Management: 
What’s going on today?



Nebraska Ground Water Management and Protection 
A tAct

NRD’s have been given theNRD s have been given the 
responsibility by the Legislature, 
through the Nebraska Ground 
Water Management and 
Protection Act, to monitor and 

d t direspond to concerns regarding : 
• Ground Water Quality,

• Ground Water Quantity,y,

• Hydrologically connected Ground and 
Surface Water.



What is being done?What is being done?



Goal Statement for a South Platte NRD Integrated 
lManagement Plan  

Approved by the IMP Work Group – November 1, 2004

The goal of the South Platte Natural Resources District 
Integrated Management Plan is to work together for the 
greater good of all citizens of the South Platte Naturalgreater good of all citizens of the South Platte Natural 
Resources District to cooperatively develop and implement a 
local Integrated Surface Water/Ground Water Plan that has 
an acceptable degree of certainty of (1) maintaining aan acceptable degree of certainty of (1) maintaining a 
sufficient water supply for use by present and future 
generations, (2) maintaining, enhancing and protecting the 
region’s agricultural economy and the viability of its cities andregion s agricultural economy and the viability of its cities and 
villages and (3) promoting the growth of economic activities 
while seeking to avoid adverse impacts on the environment.



















Phase I:   Workshops in nitrogen and irrigation management

Ph 2 W k h d 3 ft il l i i ti t lPhase 2:  Workshops and 3 ft. soil samples, irrigation water samples, 
manure samples



OtherOther 

Geology/HydrogeologyGeology/Hydrogeology

Allocation Subcommittee

Board and Committee Meetings/Public MeetingsBoard and Committee Meetings/Public Meetings

Flow Meter Readings

Recent DroughtRecent Drought

Lodgepole Creek Flows





Science for  Water Management

Base of Aquifer Pre-Airborne  Geophysicsq p y



Science for  Water Managementg

Base of Aquifer Post-Airborne  Geophysics



Nebraska Panhandle 
H lib El t M ti SHelibourne ElectroMagnetic Surveys
HEM Project SponsorsHEM Project Sponsors
– Nebraska Environmental Trust 

– North Platte Natural Resources District

– U.S. Geological Survey

– South Platte Natural Resources District

– University of Nebraska‐Lincoln, 
School of Natural Resources, 
Conservation and Survey DivisionConservation and Survey Division



Principal Investigators

Jared D Abraham 1

p g

Jared D. Abraham 1, 
James C. Cannia 2, 
Steven M. Peterson2, 
Bruce D. Smith1, 
Burke J. Minsley1, and 
Paul A. Bedrosian1Paul A. Bedrosian

U.S. Geological Survey 
1Denver, Colorado,, ,
2Nebraska Water Science Center



Western Nebraska



Hydrostratigraphic Unitsy g p

Developed for the COHYST Model 
hydrostratigraphic units are designatedhydrostratigraphic units are designated 
by combining stratigraphic units with 
known hydrologic properties

Main hydrostratigraphic units mapped

1
2 Main hydrostratigraphic units mapped 

for the HEM are 1, 2, and 8
2

Generalized thickness of hydrostratigraphic

8
Generalized thickness of hydrostratigraphic
unit 8—Quaternary sand and gravel

} 50-150 ft



Airborne Electromagnetic Surveysg y

Fugro Resolveg
– Aeroquest IV

– VETEM 2009

– HeliGEOTEM

– SkyTEM

Need well‐calibrated data

Effective where sands and 
l il d lgravel cover silt and clay



Electrical Properties of North Platte 
Valley LithologyValley Lithology

High Resistivity – RedHigh Resistivity Red
• sand or gravels (aquifer where saturated)

Low Resistivity – Blue
• clays and silts (confining unit)

Many combinations exist



Geology and Lithologygy gy

A. Iron stained sediments
B Siltstone clasts ~1 5 feet in diameter

A. Tertiary Brule Formation fractures
B Unfractured Tertiary Brule FormationB. Siltstone clasts 1.5 feet in diameter

C. Cross bedded, fluvial, coarse-grained 
sediments of the Pliocene Broadwater 
Formation. Manganese stained 
sediments.

B. Unfractured Tertiary Brule Formation

Ph t t k l it d b t
Photo taken ~ 1.5 miles north of Big 

Springs, Nebraska facing west.

Photo taken along summit road between 
tunnels 1 and 2, Scottsbluff National 
Monument, facing east.



Location of Flights 2008-9

Block Flights 

2009 TDEM and HEM

Reconnaissance Lines



Results in the SPNRD



New InterpretationsNew Interpretations



The New Bedrock MapsThe New Bedrock Maps

There are still some things that are best left to doingThere are still some things that are best left to doing 
by hand

We added the new elevation “picks “ to the original p g
base of  HU‐7 control points

We hand digitized the new contours in areas that we g
had HEM data 

The new maps are a blend of OLD and NEW



Change in Aquifer MaterialChange in Aquifer Material



The Path ForwardThe Path Forward

Inversion of 2010 Airborne TEM dataInversion of 2010 Airborne TEM data

Add new test‐hole data

Complete new Geologic interpretationsComplete new Geologic interpretations

Plan MRS soundings

Publish new resultsPublish new results



Add Data Where Groundwater Model 
is Having Problems

Red flight Red flight 
lines are lines are 
where data where data 
was collected was collected 
in 2010 based in 2010 based 
on model on model 
needsneedsneedsneeds



Eastern Nebraska HEM

Glaciated areas?Glaciated areas?

How did HEM work in glacialHow did HEM work in glacial 
areas of eastern Nebraska?



Sponsors for Eastern Nebr. Studyp y

Lewis and Clark NRD Lower Platte South NRD

Lower Elkhorn NRD

Lower Platte North NRD

Nemaha NRD

Papio‐Missouri River NRD

Technical Advisors
U.S. Geological Survey

University of Nebraska‐Lincoln, School of Natural Resources, 
Conservation and Survey Division

N b k D f N l RNebraska Department of Natural Resources

Nebraska Department of Environmental Quality

Nebraska Association of Resources DistrictsNebraska Association of Resources Districts
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Test Holes by Sitey

Ashland, Firth, and Oakland
– Each represents a unique 
hydrogeologic setting

Ashland: 10 Test holesAshland: 10 Test holes

Firth: 11 Test holes

O kl d 12 T t h lOakland: 12 Test holes



AEM Geophysics Goalsp y

Conduct a 36‐sq‐mile survey for each of the threeConduct a 36 sq mile survey for each of the three 
study areas

Evaluate the HEM surveys as a cost‐effective y
hydrogeologic mapping tool



AEM Accomplishmentscco p s e ts

C ll t d AEM d t itCollected AEM data per site
–Approximately 110,000 soundingsApproximately 110,000 soundings

–Approximately 240 flight miles

–36 square miles of data covered



AEM Results

A hl d

Firth

Ashland

Oakland

WWaarmrm colors resistive 
(sand gravel)(sand – gravel)

CCooooll colors conductive
(clay – shale – siltstone)(clay shale siltstone)



Firth Voxel Model >80 ohm‐m



Firth Block Flown 2007Firth Block Flown 2007



Sprague Block Flown 2009Sprague Block Flown 2009



HEM Evaluation

Effective tool for mapping:Effective tool for mapping:
– alluvial areas

– upland areas with thin and sandy tills, HEM penetrates up 
to 150 feet

Not an effective tool on:
– uplands with thick till

– areas with dense infrastructure

h l l ( i i d )Test‐hole logs (existing and new) must 
be used to support HEM interpretations
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B. Williston Basin/Prairie Pot Hole project (ecosystem 
and GW in context energy development)

C. MN trans-border Lake of the Woods (GW 

1) Ft. Peck, Poplar River (energy 
impacts on GW resources

A. Spiritwood Aquifer collaborative 
GSC project (GW assessment) availability)GSC project (GW assessment)
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Spiritwood CGS project with USGS p p j
collaboration with ND state data collaboration
Poplar River (MT) energy impacted from oil and 

d l d i igas development –groundwater contamination
Williston Basin Prairie Pot Hole ecosystem 
impacts from past and future energyimpacts from past and future energy 
development and climate change
Lake of the Woods (MN) trans-border aquifer a e o t e oods ( ) t a s bo de aqu e
water resource assessment in cooperation with 
state 







Spiritwoo
dd
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SpiritwoodSpiritwood
– Integration of geophysical modeling tools 
– geophysical characterization in the context of USGS g p y

and ND state programs in glacial aquifers; ND drilling 
program provides detailed subsurface information
Development of funding for studies on US side for– Development of funding for studies on US side for 
airborne survey; ND state support with drilling and 
aquifer tests; groundwater modeling by group







CONTACT INFORMATION

James C. Cannia (402) 416-5321
e-mail:  jcannia@usgs.gov

USGS Nebraska Water Science Center (402) 328-4100
5231 South 19th St. http://ne.water.usgs.gov
Lincoln, NE 68512-1271 On Twitter: @USGSNeb

USGS Nebraska Water Science Center (402) 328-4100
5231 South 19th St. http://ne.water.usgs.gov
Lincoln, NE 68512-1271 On Twitter: @USGSNeb

Robert B. Swanson
Director
(402) 328-4110

@

Richard C. Wilson
Associate Director for 
Hydrologic Studies
(402) 328 4120rswanson@usgs.gov

Jason M. Lambrecht
Associate Director for 

(402) 328-4120
wilson@usgs.gov

Ronald B. Zelt
Hydrologic Data
(402) 328-4124
jmlambre@usgs.gov

Associate Director NAWQA 
(402) 328-4140
rbzelt@usgs.gov


