
By testing soil and water and 
recording crop rotations and 
yields, the goal is to make 
nitrogen assessments for 
both the present crop and 
past crops. 

NRD rules promote the use 
of all available nitrogen and 
the highest economic return 
may mean applying less  
nitrogen. NRD records have 
shown that 1.2 pounds of 
nitrogen per bushel is the 
typical usage for corn;  
however, corn only uses  
0.7 pounds of nitrogen per 
bushel. Some producers in 
Area 28, applying below the 
recommended rate, are still 
achieving record yields. 

Recently, two new Ground 
Water Quality Management 
Areas, SubArea 29 and  
Sub-Area 30, were created 
by the Lower Loup Natural  
Resources District.  Those  
areas were designated for 
higher phase management 
because groundwater  
samples continue to show 
high nitrates in the 4-year 
median level.   

Nitrates in drinking water 
can have negative health  
effects and when atrazine is 
included, non-Hodgkin’s lym-
phoma may occur at a higher 
rate. In these management 
areas, there are now require-
ments for nitrogen (N) and 

its application to irrigated 
farmland.  

Those annual requirements 
include deep soil sample  
nitrate analysis, water testing, 
regulation of side-dressing, 
report requirements, nitro-
gen certification and flow 
meter requirements.   

Other locations  getting  
increased monitoring for 
groundwater nitrate levels 
are near Genoa and Broken 
Bow, as well as other parts 
of Wheeler County.  

The Lower Loup NRD Board 
of Directors approved new 
rules in 2019, which allow 
subareas to be designated. 
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Less Nitrogen Improves Profits and Water Quality 
From 2006 to 2016, the 
Dennis Jarecke family and 
the Lower Loup NRD field 
tested corn plots with two 
side-dress rates; those 
recommended (Rec) and 
approximately 50 lbs less 
(Rec-50). The Rec-50 
plots were $8.00/ac more 
profitable. In addition,  
approximately 50 lbs of 
nitrogen was not exposed 
to the environment and 
that resulted in less carry-
over to the next year. 

To the right are the yearly 
results. The fine sandy 
loam field is located 5 
miles east of Fullerton. 
Annual soil samples to a 

was more profitable  
because less nitrogen was 
used. The field has limited 
irrigation with multiple 
wells. The irrigation water 
NO3 concentration (ppm) 
has changed from the up-
per 30s to the middle 20s.  

depth of 36” were collect-
ed and analyzed for nitrate 
(NO3). A nitrogen balance 
(NBal) compares nitrogen 
available compared to rec-
ommended. The average 
NBal for the Rec and  
Rec-50 plots are 8 lbs/ac 
and 52 lbs/ac less than 
recommended, 
respectively. 

Generally, the 
Rec rate was 
applied to the 
rest of the farm. 
The yearly price 
of corn is from 
USDA’s Nation-
al Agricultural 
Statistics Ser-

vice for Nebraska and 28% 
UAN is from Nebraska’s 
Annual Fertilizer Prices in 
the Northern Plains  
Region. 

Over 10 years there was a 
slight decrease in yield in 
the Rec-50 plots, but it 
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2006 204.1 21 9 213.9 21 40 0.40 3.00 -16.57
2007 197.5 30 -87 202.1 34 -37 0.49 4.14 5.33
2008 211.4 54 -87 219.8 62 -37 0.66 4.05 -0.98
2009 208.5 22 -99 236.4 28 -77 0.58 3.58 -87.28
2010 209.7 27 -81 217.1 31 -36 0.46 5.09 -16.94
2011 200.5 43 -55 204.8 44 -7 0.66 6.11 4.65
2012 171.5 45 31 161.2 55 97 0.68 6.85 115.69
2013 230.8 45 -24 229.1 69 11 0.71 4.47 32.62
2014 191.8 27 -61 196.5 29 -15 0.65 3.77 11.75
2015 220.3 16 -66 220.2 17 -15 0.65 3.60 34.05
2016 na 21 na na 21 na na na na
avg 204.6 32 -52 210.1 37 -8 8.23
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Page 2 Water Matters  

Why Should People Care About Groundwater Nitrates? 
Water is one of the most 
valuable resources in  
Nebraska.  However,  
that value diminishes  
when the quality is poor.   
  
Statistics show that the 
number of cases of cancer, 
leukemia and other health 
issues are on the rise, in 
both urban and rural  
areas. The effects of ferti-
lizer, pesticides and even 
pharmaceuticals in drink-
ing water is receiving  
national attention.   
  
One of the most alarming 
studies has shown nearly a 
three-fold increase of  
thyroid cancer in women 

with more than five years 
use of a public water sup-
ply that had nitrate levels 
of 5 ppm or above.    
 
The maximum contami-
nant level set by the  
Environmental Protection 
Agency is actually higher, 
set at 10 ppm.  This study 
was done by Environmen-
tal Health Perspectives in 
June, 2010. 
 
Other research conduct-
ed by the University of 
Nebraska-Lincoln (UNL) 
has shown the connec-
tion between non-
Hodgkins lymphoma and 
individuals exposed to 

elevated levels of nitrate 
and atrazine in drinking 
water.   
 
This research is also  
important because it  
begins to examine the 
chemical interactions  
of nitrate and other  
elements in the soil.   
Another study led by 
UNL is revealing that  
nitrate in the soil can  
actually mobilize other 
elements, such as  
uranium, another  
known health risk.   
  
Nitrogen fertilizers help 
agricultural producers 
raise high-yielding crops 

year after year, but they 
can also have a detri-
mental effect as they 
build up in the soil  
profile.  In Nebraska,  
especially where these 
fertilizers are used exten-
sively, nitrate levels are 
trending up. 
  
The problem is not  
entirely agricultural, but 
more effort needs to be 
placed on precise, accu-
rate fertilizer applications 
so that the crop can fully 
utilize its benefit.  Split 
applications, also known 
as “spoon feeding,” have 
been shown to greatly 
increase productivity.   

Flow Meters Required in All Phase II & III Areas 

 

To combat the high  
nitrate levels in the 
Groundwater Quality 
SubAreas, the Lower 
Loup NRD requires man-
datory use of water flow 
meters for all irrigation.  
 
As a water quality man-
agement tool, flow  
meters provide pumping 
information to operators. 
With that data, produc-
ers are better able to 
calculate a nitrogen cred-
it from irrigation water. 
This can reduce overall 
fertilizer application 
rates. Meters also allow 
better control of irriga-
tion to prevent leaching 
and runoff of in-field  
nitrogen. 

This regulation is part  
of the Groundwater 
Management Plan - Rules 
and Regulations. To as-
sist with the implementa-
tion of this program, the 
LLNRD is offering land-
owners cost-share on 
flow meters over the 

next three years. Cost-
share includes the meter, 
any flow conditioning 
equipment and a check 
valve at each water 
source. The first year of 
the program (2020), cost-
share is available at a rate 
of 100% up to $2,000, 
75% the second year and 
50% the third year. All 
water sources used for 
irrigation in Phase II or III 
areas must have a flow 
meter installed by 2023. 
 
Proper installation is key 
in order to obtain accu-
rate measurements. Each 
meter must be sized for 
the pipe it is installed in. 
Additionally, a flow meter 
site may be subject to 

jetting and non-jetting 
flow. Jetting flows are  
created near booster 
pumps, backflow prevent-
ers, chemigation or flow 
control valves. Non-jetting 
flows are created near 
elbows in the pipe.  
 
The meter can be no  
closer than 10 pipe  
diameters of a disturbance 
in the pipe without vanes. 
Straightening vanes and 
flow conditioners can  
reduce the required  
distance. A backflow  
prevention device is also 
required to prevent well 
contamination. For more 
information, contact a 
certified pump installer  
or irrigation specialist. 

 

The LLNRD Board has approved a 
flow meter maintenance program. 
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Record Yields Have Not Reduced Groundwater Nitrate Levels 
Groundwater nitrates in 
Area 28 and SubAreas 29 
and 30 are about twice as 
high as the 10 ppm federal 
limit. The chart below 
indicates an increase in 
the application of com-
mercial nitrogen (N) to 
corn in Area 28. 

The 2018 corn yield was a 
new record at about 215 
bu/ac across Area 28. Al- 
though high yields are 
good, the increase in yield 
goals and the increase in 
commercial N applica-
tions puts more N at risk 
to enter the groundwater. 

Lab analysis 
confirms that 
commercial 
N is the 
source of 
most of those 
nitrates. 
 
The chart 
above right 
shows that 
the lbs of N that it takes 
to produce a bushel of 
corn is declining in Area 
28. This calculation con-
siders all sources of N, 
including soil and irriga-
tion water. Because the 
amount of irrigation and 
soil N were down in 2018 
and yield was up, the best 
nitrogen efficiency ever 

was attained at 1.2 lbs N/
bu. The actual amount of 
N in a bushel of corn is 
somewhere around 0.7 
lbs, so even at 1.2 lbs N/
bu, there is still room for 
improvement.  Reducing 
and delaying commercial 
N application later into 
the year with chemigation 
may do that. 

Reducing Pre-emergent Fertilizer May Increase Income 
The most common pre-
emergent nitrogen (Pre-
N) rate applied to corn in 
Area 28 is 40-50 lbs N/ac, 
which also has the highest 
yields and profits. 
 
Increasing Pre-N above 
40-50 lbs N/ac appears to 
reduce yield. Based on 
area-wide averages for 
2007-2016, any rate other 
than 40-50 lbs N/ac re-
duces profits.  Banding is 
suspected as the primary 
application method for 
this rate and broadcasting 
for the higher rates.  
 

That data is a part of the 
Annual Report which  
records irrigated corn 
nitrogen management 
practices for operators 
in Groundwater Man-
agement Areas. Approx-
imately 1600 records 
make up the data.   
 
To the right is a chart 
that looks at the eco-
nomics of corn at an 
estimated $3.50/bu  
selling price and Pre-N 
cost at 40¢/lb.   
 
Any Pre-N rates above  
40-50 lbs/ac reduces 

profits.   
 
This may be due to losing 
less of the N in the early 

season and shifting more 
of the N to side-
dressings when it is used 
much more quickly.  
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