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Introduction 

Purpose and Scope 

Groundwater is one of Nebraska's most precious 
natural resources. It provides potable water to more 
than 95 percent of the state's rural population. How
ever, groundwater is never pure and always carries 
dissolved solids and gases. These dissolved constit
uents are the result of natural, physical, and chemical 
interactions between water and the earth materials 
(soils, rocks, etc.) as the water moves from the surface 
to subsurface aquifers. Unfortunately, over the past 
15 years the reported number of incidents of contam
inated groundwater in domestic and municipal sup
plies has increased significantly. 

The most commonly reported type of contamina
tion in Nebraska is nitrate. Nitrate (NO3) is a normal 
part of the nitrogen cycle in nature and is relatively 
non-toxic. Although nitrate itself is relatively harm
less, nitrate is converted to nitrite within the human 
body, and nitrite at high levels can cause the blood 
abnormality methemoglobinemia (blue-baby syn
drome), in infants under six months of age (but rarely 
in older individuals), and form potentially cancer
causing N-nitroso compounds (WHO, 1978). Nitrates 
are common in food products with vegetables, ac
counting for 90 percent of daily ingested nitrate, which 
is about 86 mg NO3 per person per day (White, 1975). 
Water is consumed in larger amounts than any other 
food. For this reason, a high nitrate content in water 
has a great impact on the total amount of nitrates 
consumed. The U.S. Public Health Service and the 
World Health Organization have recommended that 
drinking water not exceed 10 mg/I (ppm) NOrN (Na
tional Interim Primary Drinking Water Regulations, 
1975). Cities in Nebraska with concentrations that 
consistently exceed 10 ppm are required to supply 
bottled water to families with infants and pregnant 
women. 

The Bazile Triangle Groundwater Quality Study was 
the result of growing concern about groundwater con
tamination in northeastern Nebraska, which has af
fected municipal wells in Osmond, Creighton, Royal, 
and Orchard, and the mandate given to Nebraska's 
natural resource districts (NRDs) in 1984 by LB 1106 
to develop policies and programs for the management 
of groundwater quality and quantity (fig. 1). The study 
area, centered on the Bazile Creek drainage area (fig. 
2), is located in Township 27 N. and 28 N. of Antelope 
and Pierce counties and parts of Township 29 N. Range 
3 W., 4 W., 5 W., and 6 W. of Knox County. This study 
is unique in that it involves the cooperation of the 
Upper Elkhorn, Lower Elkhorn, Lower Niobrara, and 
Lewis and Clark NRDs, along with the Conservation 
and Survey Division, University of Nebraska-Lincoln. 
Although each of the NRDs have groundwater-qual
ity monitoring programs of some sort, none have the 
resources to do a detailed evaluation of the potential 
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Fig. 1. Location of Bazile Triangle groundwater qual
ity study area. 

contamination in this relatively small area centered 
on the Bazile Creek drainage. 

The purpose of this study is to begin assessing the 
nature, extent, and magnitude of nitrate contamina
tion in major groundwater-bearing units in this area. 
In addition, the study provides basic information on 
the dissolved substances that occur in the highest 
concentrations in water and are most likely to affect 
water use. 

Previous Work 

Available information on the water quality in the 
Bazile Triangle, and northeastern Nebraska in gen
eral, is scarce. Only six wells had been analyzed in 
the Triangle prior to 1969, according to the National 
Water-data System operated by the U.S. Geological 
Survey (USGS). The only high-volume well(> 100 gal
lons per minute, gpm) analyzed, a municipal well at 
Plainview, had a NOrN value of 2.1 ppm in 1958. 
The other wells tested during this period included 
four domestic supplies and one stock well. During 
1969 to 1979, an additional eight domestic wells (<0.01 
to 9.6 ppm NOrN), two stock wells (6.4 and 10.4 
ppm NO3-N), and two unused irrigation wells (<0.01 
and 1.0 ppm NO3-N) were sampled. The Plainview 
municipal well was sampled in 1969 and 1975, yield
ing values of 3.4 and 3.6 ppm NO3-N, respectively. 
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