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Director, USGS Nebraska Water Science Center
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What are toxic algae?

= A type of cyanobacteria that
produce toxins

" They also prnduce a pigment

Relating Cyanobacteria to Potential
Causes in Willow Creek Reservoir,

Nebraska, 2012-14

NDEQ Update

February 22, 2016

Dave Rus and Brent Hall, USGS
Nebraska Water Science Center;

Steve Thomas, UNL

" Toxic algae ~ Cyanobacteria ~
Blue-Green Algae

common in Wlllnw Creek

" When levels exceed 20 ppb, the
lake gets put on alert

Why do they bloom?

SWlMIMNG AND LL

" In general, nutrient enrichment (known as
eutrophication) leads to algal blooms

= Cyanobacteria can outcompete other - CHILDREN AND
PETS ARE NOT

algae under certain conditions ~ ALLOWED
. [ ! INTHE LAKE
- OR DRINKING

= Hot water OF THE LAKE

* Murky water k&:“f.

les f itos
n pe nmtdos

" Nitrogen-limited L g.
" There’s no smoking gun r
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USGS

National Water-quality Assessment

S USGS "“9 b ~ 4 s Jre P USGS Home
o X Y 2% o N =
B s . — j L 2 _ & ) Contact USGS
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National Water-Qualuty Assessment (NAWQA) Program

| Home | Headlines | Featured Studies | Liaison Committee | Informing Decision Makers | Data | Modeling/Software | Publications | Maps

National Maps viewallmaps | .. nNational Water-Quality Assessment Program (NAWQA) provides an understanding of
water-quality conditions; whether conditions are getting better or worse over time; and how natural
features and human activities affect those conditions. Regional and national assessments are possible

Percent of Dissolved-Solids Yields because of a consistent study design and uniform methods of data collection and analysis. Monitoring
froms Humen Sourcas data are integrated with geographic information on hydrological characteristics, land use, and other

landscape features in models to extend water-quality understanding to unmonitored areas. Local,
State, Tribal, and national stakeholders use NAWQA information to design and implement

strategies for managing, protecting, and monitoring water resources in many different hydrologic and
land-use settings across the Nation.

Featured Headlines, Activities, and Publications view all headlines

'’ Potential Corrosivity of Untreated Groundwater in the U.S. (July 2016)

‘7 Benefits of Ag Conservation in Upper Mississippi River Basin (June 2016)

'Y Pharmaceuticals Commonly Detected in Small Southeastern Streams (June 2016)

"7 Online Mapper Provides a Decadal Look at Groundwater Quality (June 2016)
Press Release | Online Mapper

Algal Toxins Detected in One-Third of Streams Assessed in Southeastern U.S.

Featured Studies view all studies (March 2016)

"7 U.S. Rivers Show Few Signs of Improvement from Historic Nitrate Increases
(October 2015)

® National-Synthesis Assessments Press Release | Article

o Pesticides

science for a changing world o Vealatila Mrnanie Faraeeaiande A 7ee-y Predictina Pesticides in Streams and Rivers: Where is Water-Oualitv at Risk?



Omaha Green Infrastructure

* MUNICIPALITIES NEED RESILIENT
SOLUTIONS TO STORM RUNOFF

e GREEN INFRASTRUCTURE MITIGATES
BOTH THE AMOUNT AND QUALITY OF
RUNOFF
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Monitoring the Missouri River for effects of the
ed Sewer Overflow System

Waste Water Treatment Plant

Stream gage

Discrete sampling only

Discrete sampling and continuous B8
Monitor

:HOW EFFECTIVE IS CSO/MISSOURI MIXING?
+:MONITORING
+CONTINUOUS REAL-TIME WATER QUALITY
+REGULAR FIXED SAMPLES
+STORM RUNOFF SAMPLES
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The Groundwater State

ME AND JACK
ARE GOING UP
THE HILL TO FETCH
A PAIL OF WATER.

¥ ot



National Ground-water Monitoring Network

National ter Monitoring Network

Y
. NGWMN NETWORKS (Al (WS £ W4
Water level:

Subnetwork Al

iﬁ Water-use Data and Research
e e e . Program

Category: Surveillance

s The Natianal Ground-Water Monlkaring Network (NGWMN) Bammpnlauonolselmd
BlReGa: groundwater monitoring wells from Federal, State, and loca! grounds
across the nation.

Water quality: + . i B
PR A The NGWMA is 8 product of the Subcomittee on Groundwater of the federal Advisory Committee - 3 ,— & 3 - b A
Sk 2 on Water Information (ACWI). US S . - o - . B F 1 = USGS Holl;‘e s
< | L
Suspected Changes The NEWAN Dats Portsl provides sccess to groundwater data from multiple, dispersed datab f"r "“\ R v e :
Documentsd Changes in & web-based mappirg 20pli The portal contains current and historical data including science for a chanaing world | T R ‘5 > ,Search USGS
water levels, water guality, ithology, and well construction. ging " =34 - » . S
Monitoring Al
Category: Sorveillings To learn more sbout the netwark and data portal click here, wmr-uu Dm and Remnh pmr‘m

B w-»-»u-ommn

Water-Use Data and Research Program

Water managers across the United States require more complete, timely, and accurate water-availability
information to support policy and decision-making, specifically, data associated with water withdrawals and
consumptive use. Recognizing the limitations of current water-use data, the SECURE Water Act authorized a

c program that supports activities related to data collection and methods research and development at the State
level. The USGS Water-Use Data and Research program (WUDR) will provide financial assistance through
cooperative agreements with State water resource agencies to improve the availability, quality, compatibility,
and delivery of water-use data that is collected or estimated by States. The Act requires that these State water
use and availability datasets be integrated with appropriate datasets that are developed and/or maintained by
the USGS.

Federal fiscal year 2015 (FY2015), was the first year that funding was appropriated for this program. In FY15
funding was distributed to State Water-Resource Agencies non-competitively, in the amount of $26,000 per
state. The funding was provided to allow each State to evaluate their current water-use data in relation to USGS

e baseline standards for each category of water user and to develop a workplan to improve it. In FY2016 and
HTTP//CIDAUSGSGOV/NGWMN/ subsequent years, funding will be distributed under a competitive proposal process.

HTTPS./ /WATER.USGS.GOV/WAUSP/WUDR/
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http://cida.usgs.gov/ngwmn/
http://cida.usgs.gov/ngwmn/
https://water.usgs.gov/wausp/wudr/
https://water.usgs.gov/wausp/wudr/
https://water.usgs.gov/wausp/wudr/
https://water.usgs.gov/wausp/wudr/
https://water.usgs.gov/wausp/wudr/
https://water.usgs.gov/wausp/wudr/
https://water.usgs.gov/wausp/wudr/

National Brackish Groundwater Assessment

» NEBRASKA LED f~\\ /

(F rlaey
« POTABLE GW \F | / ! et

\

L

DECLINING IN THE US

=<, ] e
» BRACKISH GW COULD '\\{ %
SUPPLEMENT OR \\/ \
REPLACE FRESHWATER R
Depth to saline (including brackish)*
SOURCES SNAoL ot
Less than 500
B 50010 1,000

- Greater than 1,000

[ | Inadequate information

* Dissolved solids concentration of greater
than 1,000 milligrams per liter.

HTTP./ /WATER.USGS.GOV/OGW ./ GWRP/BRACKISHGW /

\
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http://water.usgs.gov/ogw/gwrp/brackishgw/
http://water.usgs.gov/ogw/gwrp/brackishgw/
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High Plains Aquifer Water-level Change
Y- "

| 1
| 1
| 7z s : \
] J b I
| M7 |
| N
== ﬂ » THE HIGH PLAINS AQUIFER
T | UNDERLIES 175,000 SQUARE
: \/ﬂ(“ MILES IN PARTS OF EIGHT
n\ STATES
_}I
’n HE HIGH PLAINS AQUIFER IS
EXAUANSTION ONE OF THE MOST INTENSELY
7 infeet USED AQUIFERS IN THE NATION
5016 100
100 to 200
B0 o +» 1986-CONGRESS DIRECTED
e USGS TO MONITOR LEVEL
600 to 700 CHANGE
| 7000 800
800 to 900
900 to 1,000
~ I 1.000t0 1,100

e ~ : . !
!_/5 USGS McGuire, Lund, and Densmore, 2012
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High Plains Aquifer Water-level Change
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» ABOUT 97 PERCENT OF

WITHDRAWALS FROM THE
HIGH PLAINS AQUIFER ARE
FOR IRRIGATION.

+» NEBRASKA, TEXAS, AND

KANSAS USE ABOUT 38
PERCENT OF THE TOTAL
WITHDRAWALS.



Nebraska's water in storage
exceeds all the other states
combined




Long-term water-level changes

Chang_e in _vv_ater in Kz/; 'ﬁ%‘ + MONITORING PROVIDES
storage, |r]1c million acre- B A ][ b o llr‘b\% INFORMATION ABOUT THE
eet T b
= & T TR ] CURRENT CONDITION OF THE
L
CO -18-8 :0 A, KS
‘s 676 P + AQUIFER CONDITION VARIES
e W TS DEPENDING WITH...
NE 2.0 — » SATURATED THICKNESS
NM -9.7 ;. ] - \/EVXPLANATIbN « DEPTH TO WATER
D) o e TN ater-level change,
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r B More than 150
i . RECHARGE
=P 0 o &,
. 168 2 e o + PERMEABILITY
| ' | S + ...OTHER FACTORS
WY -0.4 : o35
— e I
HP AC]UIfeI’ '2667 Arzzas:tfljl'rt:(z:rthickness
g USGS PROJECT WEBPAGE:. HTTPS.”/NE.WATER.USGS.GOV./PROJECTS/ HPA_ /INDEX. HTML
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https://ne.water.usgs.gov/projects/HPA/index.html
https://ne.water.usgs.gov/projects/HPA/index.html
https://ne.water.usgs.gov/projects/HPA/index.html
https://ne.water.usgs.gov/projects/HPA/index.html
https://ne.water.usgs.gov/projects/HPA/index.html

USGS Nebraska Water Science Center
roundwater Modeling Capabllities
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Models developed by the NEWSC during the past decade

|| Ashland FMP Model I south Loup River Model
% N s Niobrara Model Elkhorn-Loup Model
"S m Central Platte NRD Model Northern High Plains Model
- North Platte NRD Model Natural Resources Districts
(; | 410 | elo | | | 1&0 Miles Holt Creek Model

\

{ U SGS HTTPS..// WWW.USGS.GOV.” CENTERS.” NE-WATER.” SCIENCE.”ADVANCED-TECHNOLOGIES-AND-MODELING
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https://ne.water.usgs.gov/projects/HPA/index.html
https://www.usgs.gov/centers/ne-water/science/advanced-technologies-and-modeling
https://www.usgs.gov/centers/ne-water/science/advanced-technologies-and-modeling
https://www.usgs.gov/centers/ne-water/science/advanced-technologies-and-modeling
https://www.usgs.gov/centers/ne-water/science/advanced-technologies-and-modeling
https://www.usgs.gov/centers/ne-water/science/advanced-technologies-and-modeling
https://www.usgs.gov/centers/ne-water/science/advanced-technologies-and-modeling
https://www.usgs.gov/centers/ne-water/science/advanced-technologies-and-modeling
https://www.usgs.gov/centers/ne-water/science/advanced-technologies-and-modeling
https://www.usgs.gov/centers/ne-water/science/advanced-technologies-and-modeling

ar

ar

Northern ngh Plains Model

106°

WYOMING

EXPLANATION

Saturated thickness, in feet
1,150

1,085
920
— 805
690
515
460
345
- 230

n
0

[ ] Studyarea
[ ] High Plains aquifer
|

COLORADO

SOUTH DAKOTA

KANSAS

}\mmi:son S

IOWA

— g
I oKLA.
| b
| NMEX.| i SR
’ _i TEX. '\

l\.\IISSOl’RI
o 3
<
Y
[5.Da%. e T
S £ % - - -4
o >, owa 4

:
l 14
=

Base modified from U.S. Geological Surveydigital da
and The Nasona Map, 2015
Universal Transverse Marcator projection, zona 14N

a USGS

science for a changing world

ta, 2008

100
1

150
I

2(|I3 MILES

T
150

200 KILOMETERS

Data from McGuire and others, 2012

+« 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
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@ HEM survey area

Model boundaries
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NHD Hydrologic features
- Stream channel

7 Canal/Ditch

A Stream gage

3 AZ00N
Streamflow depletion 50 - 60% L
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Intentional Well management = Analysis wells
recharge sites Zones

Pumping rate reduction,
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North Platte Optimization
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Hydrogeologic Framework Support

A
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EOPHYSICAL STUDIE
» 2-D RESISTIVITY

+» MARINE RESISTIVITY
MICROGRAVITY

LIDAR
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WATER INTERACTION
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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

/-

j Upper Loup

Natural Resourees District

LOWERLOUP . The Nebraska

NATURAL RESOURCES DISTRICY

Environmental Trust
> e
é U SG s presarving NATURAL NEBRASKA™ for future generations

science for a changing world




Alrborne Electromagnetic (AEM) Surveys

1 | {
‘ | ttNorfolk
1 o

MNorth Platte Columbus
]l ': 1' '| 'ﬁ' “’F AN I

{|3rand Island '

J — |
e :ll 1 |IKearnEy/_-r
: e
.
‘J Hastings | L

1

|

Legend
existing AEM surveys (2007 - 2015) county boundary
2016 planned and in-progress AEM surveys NRD boundary

\
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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

PAPIOTISSOTRS RILER STUDIES TO RECOMMEND BEST USES OF
RE%?SUTRR?E?' AEM FOR GROUNDWATER MANAGEMENT

www.papionrd.org

NATURAL
RESOURCES
CONMISSION

OWERLOUP

xm\;//!__,. :Hl'*.?lﬁ J-hl[: |.'-\. hﬂri

] ll.-

,.-..--_"_ : = '\ {\ J Sl Eﬂlﬂﬁ'&i{;{i DISTRICT @N PLATTE mﬂ gcz(i‘)‘::‘ma
EN\f\%f/ A LOWER)ELKHORN B Nemaha

CE NTRAL PLATTE
~ NATUML Fr— Natural Resources District
‘é USGS Aloiaces, [\; ‘ ,_\ ( i‘\r . \/\/v\[ \[\, 1] Natura]‘ RESGLII'CES DlgtrlCt Serving Southeast Mebraska Since 1972
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Initial interpretation

From Smith and others, 2011

3-D model with vertical offsess

(amows indicate erosional
truncation of multiple
underying valley.fils]

Y4 unit 1 (cldest vabey-fill) has been
removed by subsequent erosion

" upper bounding surface of
unit 1 has bean lowered by
subsequent arosiaon
10x vartical exaggearation

Detailed
hydrogeological model
for geological survey

— research
a USGS
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From Korus and others, 2016
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GeoScene3D Viewer
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USGS NEBRASKA WATER SCIENCE CENTER
9231 SOUTH 19TH ST.
LINCOLN, NE 68512-1271
(402) 328-4100
HTTPS./ /WWW.USGS.GOV/CENTERS/NE-WATER

ROBERT B. SWANSON
DIRECTOR
(402) 3284110
RSWANSON@USGS.GOV

JASON M. LAMBRECHT STEVEN M. PETERSON
ASSISTANT DIRECTOR OF DATA ASSOCIATE DIRECTOR OF HYDROLOGIC STUDIES
(402) 328-4124 (402) 328-4151
JMLAMBRE@USGS.GOV SPETERSON@USGS.GOV

&
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