
216

Townsend et al.: Nitrate in Kansas Groundwater TheScientificWorld (2001) 1(S2), 216–222

Research Article
Optimizing Nitrogen Management in Food and Energy Production
and Environmental Protection: Proceedings of the 2nd International
Nitrogen Conference on Science and Policy
TheScientificWorld (2001) 1(S2), 216–222
ISSN 1532-2246; DOI 10.1100/tsw.2001.331

* Corresponding author.
E-mails: townsend@kgs.ku.edu, sam8f@virginia.edu,

young@kgs.ku.edu
© 2001 with author.

Kansas is primarily an agricultural state. Irriga-
tion water and fertilizer use data show long-
term increasing trends. Similarly, nitrate-N con-
centrations in groundwater show long-term in-
creases and exceed the drinking-water standard
of 10 mg/l in many areas. A statistical analysis of
nitrate-N data collected for local and regional stud-
ies in Kansas from 1990 to 1998 (747 samples)
found significant relationships between nitrate-N
concentration with depth, age, and geographic lo-
cation of wells. Sources of nitrate-N have been
identified for 297 water samples by using nitro-
gen stable isotopes. Of these samples, 48%
showed fertilizer sources (+2 to +8) and 34%
showed either animal waste sources (+10 to +15
with nitrate-N greater than 10 mg/l) or indication
that enrichment processes had occurred (+10 or
above with variable nitrate-N) or both. Ultimate
sources for nitrate include nonpoint sources as-
sociated with past farming and fertilization prac-
tices, and point sources such as animal feed lots,
septic systems, and commercial fertilizer storage
units. Detection of nitrate from various sources
in aquifers of different depths in geographically
varied areas of the state indicates that nonpoint
and point sources currently impact and will con-
tinue to impact groundwater under current land
uses.

KEY WORDS: nitrate, nitrate-N, groundwater, nitrogen
isotopes, statistics, Kansas, water quality, agriculture,
irrigation
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TABLE 1
Summary Table of Significant Statistical Results[6]

Factor Evaluated Number Samples Median Nitrate-N Range Nitrate-N

Geographic area (Fig. 5)

Area 1 (Deep High Plains aquifer) 358 4.3 0.02–69.7

Area 2 (High Plains aquifer) 333 5.7 0.02–77.4

Area 3 (Alluvial aquifers) 56 7.7 0.10–58.4

Kruskall-Wallis p value = 0.0339

Age of irrigation well

≤ 1975 276 5.2 0.02–43.3

> 1975 196 4.5  0.02–28.7

Mann-Whitney p value = 0.0069

Median depth

< 33 m 270 6.1 0.02–61.4

≥ 33 m 266 4.4 0.02–69.7

Mann-Whitney p value = 0.0006

All nitrate values vs. depth of well: Spearman rho = -0.144 (p = 0.0008).
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