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Figure 1. Location map showing “Driftless” area (shaded gray) and location of the Arena research
site.

Hydrogeologic Setting

The sand and gravel of the Wisconsin River Valley form a productive aquifer with expected well
yields of over 1000 gpm (Hindall and Borman, 1974). Over much of basin, groundwater follows
short flow paths from upland recharge areas to discharge areas along the Wisconsin River and its
tributaries. The area receives about 32.1 in/yr of precipitation (Hindall and Borman, 1974) of

which approximately 19.8 inches arrives during the growing season from April to September.



Site Description

The 7-acre research site (figure 2), established in June of 1989 by Lowery and McSweeney
(1994), is typical of agricultural production areas in the Lower Wisconsin River Valley. Soils
consist of medium to coarse-textured Sparta sands (Iowa County Soil Survey) that are
excessively well-drained and have limited water-holding capacity. Given these soil
characteristics, the site, like much of the land under cultivation in the Lower Wisconsin River
Valley, requires supplemental irrigation to provide water to meet crop needs. Depth to
groundwater is approximately 8 to 12 feet. Previous measurements indicate that groundwater
under the site flows to the north-northeast at a rate of 1.3 ft/day (Fermanich, unpublished data)

and ultimately discharges to the Wisconsin River.
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Figure 2. Schematic map of field research site Arena, Wisconsin (modified from Fermanich,
1995). Piezometers p1, p2, and p3 were installed for the nitrate monitoring project.
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Figure 3. Construction diagram for piezometers installed for the nitrate monitoring project.
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Figure 4. Water-quality, depth-to-groundwater, and precipitation data for 1996.
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Figure 5. Water-quality, depth-to-groundwater, and precipitation data for 1997.
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Figure 7. Water-quality, depth-to-groundwater, precipitation and irrigation data for Summer
1997 (June 17 - Septemebr 9). Dotted vertical lines mark peaks in water levels and chloride
concentrations. Major ticks on the date axis are placed every 7 days (1 week) and every other
major tick is labeled; minor ticks mark each day.
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Figure 8. Water-quality, depth-to-groundwater, and precipitation data for Fall 1997 (September
10 - December 31). Dotted vertical lines mark the beginning of four separate nitrate pulses that
reach the water table during this time interval. Major ticks on the date axis are placed every 7
days (1 week) and every other major tick is labeled; minor ticks mark each day.

18

(1/6w) spuoyo






Chloride (mg/l)

(9] o
b o o wn (@]
Lo v v v by gy v v by oy
h i | [TTTT[TT T T[T T[T roIo[T
T e o . — RTINS RS, S| RS (e
| ] ] I | 1 .f.n_ I
1 | | | | | T, [
1 I 1 1 I | I 14 [
l 1 1 | 1 | 14" [
1 1 [ - I [ [ 1= (-
1 [ l I 1 1 f 1
| | | I 1 1 i 1
| | | n | 1 | L 1]
[ | | I I i H 1
= === == Fm—m—m——— = ———— pri— - j= = — — 4 =
| I | [ |
| 1 1 _ | | -
| | 1 ] |
| I | ] |
I I 1 = ] | .
] I 1 ] |
I | | - I 1 -
I I ) I ]
I I ] ] I
] [T e T e 1T T T T T
] I
1 i -
1 |
1 |
I | 7
I |
| -
I |
1 | e [ I l
1 ! 1 I
| I | I
| I | I N
[ | | I
| 1 | ~ I -
[ I | i I
[ [ i [ T [ B
[ [ | b ol [
I I | [:}] I
- & & |- — ped B f bodeedilsl
I D B | | o |
! £ _ ! N E
= E . ® o [ 4
| ~ 1 I a N [
I Z o | ! o I
I 9 .m | 1 I M [=% 1 mu
" 8 s || i | T & “ i
| = £ | I i - Q 1 —
| = (&] | I w o |
[ R ] - B A
1 [ [ | [ I 1
1 [ — [ | e [ I 1
| [ [ [ [ I |
[ [ [ [ 1 [ I
[ [ 1 [ [ 1 I
[ l -1 | 1 > 1 [ I
| T | | T T 1 y 1 l ]
| 1 | l 1 1 | I 1 1
[TTrr[rrrr[rr (DRI BLELELLE B LA B I I L BN B B
o o o o (e8] ()} o - o™ N - o
™ (o} - — . o

(/Bw) N-91BIN (1) 191eM 0} YydaQ (u1) uoneydioaid

2/26/98 3/26/98 4/23/98 5/21/98 6/18/98
Date
20

1/29/98

1/1/98

Figure 9. Water-quality, depth-to-groundwater, and precipitation data for 1998 (January 1 - June
18). Major ticks on the date axis are placed every 28 days (4 weeks); minor ticks mark each

week.
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