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Platte River, near Gothenburg 
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Ammonia vs Date

Ammonia Trending in Salt Creek, near Lincoln, Lancaster County 

More Information:  
For more information on the quality of 
Nebraska’s streams, the most recent 
Surface Water Quality Integrated Report 
and the Annual Report to the Legislature 
are available on the Department’s 
website at http://deq.ne.gov/ . Or contact 
Jennifer Swanson at (402) 471- 4249 / 
jennifer.swanson@nebraska.gov or 
Patrick Hartman at (402) 471-3382 / 
patrick.hartman@nebraska.gov . 
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Basin Rotation Monitoring 
 
 
Why Does NDEQ Conduct Basin Rotation Monitoring? 
A goal of the Federal Clean Water Act is that each state assess the water quality of “all 
navigable waters of the State”. In Nebraska, this means assessing nearly 20,000 miles 
of streams and rivers, and almost 300,000 acres of lakes and reservoirs. These water 
quality assessments are used to determine if the sampled waterbodies are safe for 
recreation and if they can support aquatic life and industrial or agricultural uses. If the 
data shows that a waterbody cannot support all of its designated uses due to pollution, 
NDEQ begins a process to determine the source of the pollution and develop a pollution 
control strategy. This process can be both time consuming and costly, so it is imperative 
that NDEQ has sufficient data on a waterbody before it makes a determination on the 
water quality. The basin rotation program was developed so that NDEQ can work 
towards the goal of assessing all waterbodies within the state, while at the same time, 
insuring sufficient data is collected to determine if a waterbody is impaired by pollution. 
By focusing sampling efforts to a few adjacent river basins each year, NDEQ can collect 
enough water quality samples to perform accurate assessments, while at the same 
time, collect data from many waterbodies because of the reduced size of the sampling 
area. 

 
 
Where and When is the Monitoring Done? 
Monitoring is done on a six-year rotation in the 13 major river basins in the state. 
Monitoring in each basin, during its rotation year, is done on a weekly basis between 
May 1 through September 30. In 2011, a total of 34 streams and 8 lakes were sampled 
from the North Platte, South Platte, and White-Hat basins, resulting in ~924 water 
quality samples being collected. The map above shows the basins and their rotation 
schedule. 

NDEQ six-year basin rotation monitoring schedule 
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How are the Monitoring Sites Chosen? 
One of the primary objectives for the Basin Rotation Program is the protection of public 
health. To meet this objective NDEQ, aims to assess 100% of the stream segments and 
public lakes that support primary contact recreation (swimming and wading). For this 
reason, the majority of monitoring sites in this program have been designated for 
recreation. 

What is Monitored? 
NDEQ monitors a suite of water quality parameters to establish general water quality 
trends and to ensure each stream is able to support its designated uses. The following 
physical and chemical parameters are collected at each site: ammonia, nitrate-nitrite, 
total nitrogen, total phosphorus, total chlorides, total suspended solids, turbidity, pH, 
temperature, conductivity, dissolved oxygen, E. coli bacteria, and pesticides. 

Impairments and Sources 
The most common impairment detected by NDEQ’s basin rotation monitoring program 
is the bacteria E. coli. Potential sources of bacterial pollution are improperly functioning 
waste water treatment facilities, septic tanks, and lagoons, as well as urban and 
agricultural runoff. 

The herbicide atrazine is the second most common impairment detected. Atrazine is a 
widely used herbicide that is commonly applied in the spring when rain events can 
cause cropland runoff to enter nearby streams and rivers. 

Data from the basin rotation 
monitoring are combined with 
the ambient and other surface 
water monitoring programs to 
make up the data package 
used for all assessments of 
the status of Nebraska’s 
waters. 

More Information 
For more information on the 
quality of Nebraska’s streams, 
the most recent Surface 
Water Quality Report and the 
Annual Report to the 
Legislature are available on 
the Department’s website at 
http://deq.ne.gov/. 
Additional questions can be 
directed to Patrick Hartman (patrick.hartman@nebraska.gov ) or Dave Schumacher 
(dave.schumacher@nebraska.gov ) 

Flooding in 2011 made some sampling difficult to accomplish. 

mailto:patrick.hartman@nebraska.gov
mailto:dave.schumacher@nebraska.gov
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Monitoring for Fish Kills and Citizen Complaints 
 
 
Why do we sample after fish kills and complaints? 
The agency responds to numerous fish kills and surface water complaints annually. In 
many cases, the investigations surrounding a fish kill may require sampling to document 
the cause of the water quality problem, the magnitude and extent of the water quality 
problem, a source of pollution, and/or a responsible party. Because a fish kill could 
result in legal action, sampling requires a relatively high level of quality data.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

What types of data are collected?  
The types of data collected are determined on a case-by-case basis. Initially, the types 
of data to be collected will be based on information provided by the person who reports 
the problem. A final determination of data needed is made by the investigator once an 
initial site evaluation has been made. In many cases, field measurements of pH, 
temperature, conductivity, and dissolved oxygen can define the cause of the kill, but 
further sampling and investigation may be needed to determine the source or reason for 
poor water quality conditions.  
 
Fish Kills Reported in FY2011   
From July 1, 2010 through June 30, 2011 (FY2011), a total of sixteen fish kills were 
reported to NDEQ.  Of these, ten occurred in a lake or reservoir, four were in rivers or 
streams, and two were in private ponds. The cause of the fish kills is determined from 

Fish kill at a private pond near Crete, Saline County. 
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information collected from the reporting party and/or follow-up investigation and 
sampling.  Fourteen (88%) of the reported fish kills were due to natural causes.  These 
included nine due to low oxygen, specifically four from summer kill, three from winter 
kill, and three from decomposition of organic matter washed in from runoff events.  Four 
more natural kills were attributed to disease or parasites.  One fish kill was from thermal 
stress due to extreme temperature fluctuations.  The cause of two fish kills could not be 
determined.   
 
Summer fish kills are typically caused by low dissolved oxygen concentrations 
stemming from eutrophic conditions. Eutrophication is a term that describes water 
quality conditions as a lake or reservoir ages. Lakes or reservoirs that are “eutrophic” 
tend to be shallow with high nutrient concentrations and exhibit frequent algae blooms, 
warmer water temperatures, and lower dissolved oxygen concentrations.  
 
Winter fish kills are often caused by low dissolved oxygen concentrations which are the 
result of prolonged ice and snow cover on lakes and ponds.  When lakes are frozen-
over and have significant snow cover the amount of oxygen slowly decreases due to 
decreased photosynthetic activity, low light, and no exposure to atmospheric oxygen.   
 
Flooding and 
runoff events this 
summer caused  
three fish kills. 
During these 
events new 
organic matter 
enters the water 
body and existing 
organic matter is 
re-suspended 
from bottom 
sediments. The 
suspended 
organic materials 
decompose 
rapidly, a process 
that uses oxygen, 
which may drop 
dissolved oxygen 
levels to a critical 
level.   
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Citizen Complaints Reported in FY2011 
Between July 1, 2010 and June 30, 2011 the surface water unit received 39 
notifications of concern regarding surface water issues.  This compares to 21 
notifications of concern for the previous year. While many of these cases were referred 
to other agency programs that more closely relate to the problem, the surface water 
unit provides assistance through investigations and/or collecting samples to help 
document conditions. 
 
For More Information:  
Contact Dave Bubb at 402/471-2810 or David Schumacher at 402/471-4232, or contact 
them via e-mail at dave.bubb@nebraska.gov and david.schumacher@nebraska.gov, 
respectively.  
 
 
  

mailto:dave.bubb@nebraska.gov
mailto:david.schumacher@nebraska.gov
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Nebraska Lake Monitoring 
 
 
Why Monitor Lakes and Reservoirs? 
Nebraska’s natural lakes and man-made reservoirs have different public usage 
throughout the year.  NDEQ monitors these resources to determine if water quality is 
good enough for recreational activities such as swimming and water skiing, and suitable 
for fish and other aquatic organisms to survive and reproduce.  
 
From May 1 to September 30, the Department and its partners obtain monthly samples 
from publicly owned lakes and reservoirs across the state. In some cases, the streams 
that flow into reservoirs are also monitored.  Since reservoirs are a reflection of their 
watersheds, data on streams that flow into reservoirs can provide useful information in 
evaluating water quality problems. In 2011, 53 lakes were monitored for chemical and 
biological parameters while fish tissue monitoring was conducted at 31 lakes.  Stream 
monitoring was conducted above eight reservoirs.          
 

 
 

  
 
What is Monitored? 
To determine if water quality is good enough to meet its intended uses in these lakes, 
samples are taken monthly for the following:  
 

• dissolved oxygen  
• temperature  
• conductivity  
• algae density  

 
 

 
• water clarity  
• sedimentation  
• metals  
• pesticides   

 
 

Lakes and reservoirs monitored in 2011 
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May through September are considered to be the “growing season” of a lake or 
reservoir and are the months of the year when water quality tends to be the worst. 
Streams above reservoirs are typically monitored during and after rain events for 
nutrients, sediment, and pesticides.     

How are the Data Used? 
Collected data are compared to a 
Water Quality Standard or benchmark 
that will indicate if there is a concern.  
For most parameters, a minimum 
number of violations or excursions will 
be allowed before the waterbody is 
considered to be impaired or not to 
have good enough quality.  If a 
waterbody is considered to be 
impaired, it will be placed on 
Nebraska’s Section 303(d) List of 
Impaired Waters.  Once on this list, 
more information is collected to 
develop water quality targets and 
pollutant reduction goals.  These 
targets and reductions are 
incorporated into a document called a Kingsley Dam at Lake C.W. McConaughy, 

Total Maximum Daily Load (TMDL).  Keith County.
The TMDL then provides the basis for 
water quality improvement projects sponsored by various resource management and 
funding agencies such as Natural Resources Districts, cities, Nebraska Game and 
Parks Commission, and USDA-Natural Resources Conservation Service to name a few. 
While the Section 303(d) List is revised every two years, assessments on each lake or 
reservoir are conducted on an annual basis.  Results of the assessments are presented 
in the Surface Water Quality Integrated Report that is prepared by NDEQ on even 
numbered years.  This report is available on-line at http://deq.ne.gov/ .     

Statewide Concerns 
Nebraska Surface Water Quality Standards identifies 528 public lakes totaling 148,920 
surface acres.  Since 1991, the NDEQ and its partners have monitored 229 public lakes 
totaling 138,837 surface acres.  This represents 43 percent of the total lakes and 93 
percent of the total lake surface acres in the state.   

Nutrients and algae related issues are the most common lake impairments.  Excessive 
algae growth can increase the pH of the water which can make some things, like 
ammonia, more toxic to aquatic organisms. Excessive nutrients can also lead to blooms 
of blue green algae and high concentrations of microcystin, which is a toxin produced by 
this algae.   

http://deq.ne.gov/
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The accumulation of contaminants in the tissue of fish is a growing concern across the 
country.  Approximately 35 percent of the lakes assessed had unacceptable 
concentrations of contaminants in fish tissue (see “Fish Tissue Monitoring” section of 
this report).  In most cases, the impairments were due to mercury which is believed to 
be entering lakes through atmospheric deposition.   

Lake Improvement Programs 
When water quality programs were first initiated 
at NDEQ, most efforts were aimed at reducing 
the impacts of point source discharges.  From 
the early 1970s through the present, lake and 
reservoir management has evolved to include 
nonpoint sources.  Several programs 
administered by NDEQ as well as other local, 
state, and federal programs work to protect 
impounded waters.  Some of the programs 
administered by NDEQ that are protective of the 
quality of impounded waters include Livestock 
Waste, Wastewater, Storm Water, and Nonpoint 
Source.   

Numerous agencies, including local, state, and 
federal, are involved in different aspects of lake 
and reservoir management whether it be the 
collection and/or assessment of data, water 
quality planning, or implementing projects to 
address water quality problems.  The 
coordination of efforts among these entities has 
allowed for a more comprehensive and cost 
effective approach to lake and reservoir 
management.  

Pesticide Trends in Lakes and Reservoirs 
In 2011, the NDEQ assessed pesticide analysis results collected in all state lakes and 
reservoirs. The assessment was conducted using lake monitoring data collected from 
1993-2008 on five of the major pesticides used in the state. This information is 
summarized in a report titled, “Occurrence and Trends of Pesticides in Nebraska Lakes 
and Reservoirs 1993-2008”. The report contains information on the trends observed in 
the pesticide data collectively and by each of the 13 major river basins. The report is 
available on-line at http://deq.ne.gov/ .     

More Information 
NDEQ’s Lake and Reservoir Monitoring Program is managed and conducted out of the 
main office in Lincoln.  For more information, contact Jennifer Swanson at (402-471-
4249) or at jennifer.swanson@nebraska.gov . 

NDEQ staff collecting water samples on 
Swan Lake #5A, Saline County. 

http://deq.ne.gov/
mailto:jennifer.swanson@nebraska.gov
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Big Blue River/Tuttle Creek Lake 
Targeted Watershed Grant Monitoring 

 
Background 
The Big Blue River/Tuttle Creek Lake 
Interstate Targeted Watersheds Grant 
(TWG) Project was a collaborative effort 
between Nebraska and Kansas to 
address multi-jurisdictional water quality 
problems involving excessive runoff of 
sediment, nutrients, herbicides, and 
bacteria.  Tuttle Creek Lake is a major 
source of water for the Kansas River, 
which supplies drinking water for the 
populations of Kansas City, Topeka, and 
Lawrence, KS.  Tuttle Creek Lake is 
listed on the Kansas Section 303(d) list 
as impaired for sedimentation, 
eutrophication, atrazine, and alachlor. In 
addition to Tuttle Creek Lake, there are 
many other water bodies listed as 
impaired within the Big Blue and Little 
Blue River Basins in both Nebraska and Kansas.  
 
 

The TWG project, which began in 2006 and 
ended in September 2010, builds upon 
existing watershed partnerships by 
integrating funding sources from federal, 
state, and local programs to implement 
targeted conservation practices. The 
primary focus area of this project was Gage 
and Jefferson counties in Nebraska, and 
Marshall and Washington counties in 
Kansas. Watersheds that were specifically 
targeted within this area were the Big Indian 
Creek and Cub Creek watersheds in 
Nebraska, and the Horseshoe Creek 
watershed in Kansas. The Nebraska and 
Kansas teams were responsible for 
implementing the conservation practices in 
their respective states based on pre-project 
water quality and land use information.  
 

  

Big Blue Watershed and Tuttle Creek Lake 

Critical project area and targeted 
sub-watersheds 
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Why is this monitoring being conducted? 
A water quality monitoring component was included in this project to estimate 
reductions in pollutant loadings after conservation practice implementation was 
completed. Specifically, it was planned that the monitoring data would be assessed to 
determine if the implementation of residue management, continuous no-till farming 
systems, riparian buffer strips, and other conservation practices improved water quality, 
reduced the number of water quality criteria violations, and reduced sediment, nutrient, 
and herbicide loadings.  
 
What is being monitored? 
The water quality monitoring 
component of this project 
consisted of runoff and fixed-
frequency water sampling at 13 
stream sites. Beginning in April 
2010, stream sites were sampled 
weekly for 26 weeks through 
September 30. Six runoff events 
were sampled at four sites during 
this timeframe. NDEQ collected 
the water quality samples with 
assistance from the Lower Big 
Blue NRD.  The water samples 
were collected with the goal of 
characterizing the current water 
quality status at the monitoring 
sites during normal seasonal flow 
and runoff conditions. Field 
parameters (turbidity, temperature, 
conductivity, pH, oxygen, and 
stream flow) were measured at the 
time of collection. Laboratory 
analyses included atrazine, 
acetochlor, alachlor, metolachlor, total 
suspended solids, suspended sediment 
concentration, total phosphorus, and 
total nitrogen. 

  

2010 TWG Monitoring Sites 

NDEQ staff 
conducting 

monitoring at  
Horseshoe 
Creek near 
Marysville, 

KS. 

 
 
 
Results of Monitoring 
Many of the objectives of the project were 
aimed at reducing atrazine and other 
pollutants that enter Tuttle Creek Reservoir.  
Documenting these reductions was difficult 
due to the large size of the watershed, 
relatively few sampling locations, identifying 
pre and post project data that were 
comparable, and on-going implementation of 
best management practices. 
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In spite of the above identified factors that make quantification of the reductions difficult, 
data and information have been assessed that do indicate reductions in atrazine.  It is 
reasonable to expect similar reductions in other pollutants given they are primarily 
nonpoint source in origin.  Long term data and information from the Big Blue River at 
Barneston, NE exists and was utilized to determine if reductions in atrazine could be 
detected. Using data collected from 1997-2010, the following chart shows the annual 
mean atrazine concentrations. 
 
As shown on the chart, atrazine 
concentrations have been 
observed to be decreasing over 
time.  The specific details of the 
reductions cannot be quantified. 
However, the data collected 
from the Big Blue River at 
Barneston does represent 
approximately 75 percent of the 
watershed drainage area. 
These observations can be 
considered representative of 
the Tuttle Creek Lake basin.  As 
such, these reductions should 
be considered in part, as a 
result of this project. However 
and more importantly, credit 
should be given to the 
collaborative effort of all the 
agencies and entities that have 
been working at reducing 
nonpoint source pollution.   
 
The combination of education, 
installation of best management 
practices, and land stewardship 
have contributed to the observed 
reductions. Presently the TWG 
project has ended, but 
conservation work in the area 
continues and watershed 
partners are still actively 
engaged in joint water quality 
improvement efforts. These 
efforts will continue for years to come and will continue to improve water quality in the 
Big Blue River basin and Tuttle Creek Lake. 
 
More Information:  For more information on the Targeted Watershed Grant Project, 
Contact Will Myers at (402) 471-4227 or will.myers@nebraska.gov  

Terrace and tile system installed in the  
Big Indian Creek watershed 
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mailto:will.myers@nebraska.gov
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How are the data used? 
The LWCF is responsible for conducting the semi-annual monitoring and submitting a 
report to NDEQ twice a year.  Monitoring is conducted either by a hired consulting firm 
or by the owner of the livestock operation.  Groundwater Unit staff review the results 
from the groundwater sampling.  A facility that has had at least three sampling events is 
evaluated to determine if groundwater has been negatively impacted.  In the event a 
facility has impacted groundwater, the facility is required to address the issues.  
Currently there are less than 20 LWCFs with more comprehensive groundwater 
investigations underway.  To date, NDEQ is unaware of any private or public drinking 
water wells that have been contaminated from a livestock waste control facility. 
 
More Information: 
For more information about groundwater monitoring at livestock waste control facilities, 
contact Dan Inman at (402) 471-0294, dan.inman@nebraska.gov or Dave Miesbach at 
(402) 471-4982, david.miesbach@nebraska.gov . 

Feedlot in Central Nebraska. 
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Short-term Changes in Groundwater Nitrate-N Concentrations: 2011 

 
Total Number of Wells Showing “Short-Term” Increases 321 
Increase >1 to 5 mg/l 247 
Increase >5 to 10 mg/l 47 
Increase >10 mg/l 27 
  
Total Number of Wells Showing “Short-Term” Decreases 231 
Decrease >1 to 5 mg/l 162 
Decrease >5 to 10 mg/l 45 
Decrease >10 mg/l 24 
Total Number of Wells Showing No “Short-Term” Trend 706 
Total Number of Wells w/ Insufficient Data to Determine Trend 133 
Total Number of Wells 1391 

 
 

Short-term Changes in Groundwater Nitrate-N Concentrations: 2011 
 

Total Number of Wells Showing “Long-Term” Increases 542 
Increase >1 to 5 mg/l 355 
Increase >5 to 10 mg/l 115 
Increase >10 mg/l 72 
  
Total Number of Wells Showing “Long-Term” Decreases 202 
Decrease >1 to 5 mg/l 132 
Decrease >5 to 10 mg/l 45 
Decrease >10 mg/l 25 
Total Number of Wells Showing No “Long-Term” Trend 514 
Total Number of Wells w/ Insufficient Data to Determine Trend 133 
Total Number of Wells 1391 

 
It is important to keep some qualifications in mind when interpreting this information. 
Since each NRD has its own schedule for monitoring, individual samples may not have 
been taken at the same time as other samples within the same District or between 
Districts. Thus, at this point, each map does not necessarily represent a “snapshot” in 
time of nitrate levels or changes; they do, however, give a very general indication of 
how nitrate levels are changing over time. As time passes and the network becomes 
more well-established, samples will be more representative of equivalent time periods, 
and will be more directly comparable. It is also important to remember that aquifer 
systems and nitrate-nitrogen levels within them are very dynamic, complex, and 
variable. Although care was taken to select wells that were fairly representative of the 
geologic conditions present in various areas of the state, it is impossible to extrapolate 
conditions in a given well to a large area. Therefore, the several hundred wells in the 
statewide network give a general indication of how nitrate levels are changing over time 
across the state as a whole, but it would be inappropriate to use one or a few wells in 
the network to try to analyze nitrate levels in a specific part of the state. 
 
More Information: 
Contact Pat O’Brien at 402/471-2219 or  patrick.o’brien@nebraska.gov for more details 
about the groundwater monitoring network. 
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