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Implications

* Much of the groundwater we sample is old water that reflects land surface conditions of decades ago

= If we want to track the effect of recent changes in Ag practices, regular (time series) monitoring,
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Rochester, distribution of recent water
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Rochester, distribution of recent water: 1981




Rochester, distribution of recent water: 2011




Rochester, distribution of recent water: 2011
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Nitrate concentrations over time, Prairie du Chien Group
Rochester area
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Nitrate concentrations over time, Jordan Aquifer
Rochester area

B
7
1989-1991 2001-2002  2009- 8
count 37 24 35 5
min 0.0999 0.0999 0.0999 .
max 9.2 10.9 7]
Zohe 3 median 0.2 0.0999 0.0999 3
mean 2 2 1 2.
upper quartile 2.8 1.135 0.0999 .
lower quartile 0.2 0.0999 0.0999
o
std dev 2.6 29 1.4 Joge.1081 20012002 2005
1989-1992 2001-2002 2009-present

zZzone 3




5541 36(86)
vly stma}mi.
SW..100 (94,07) SSWL1420 (03)
sa13586)
| SW: MSW12 M 3
= 55W.1391 (88,07) 59"%‘ SSAZBE) SWMSWOT
i _105487(95) 601331(99) V1391 182.07) cxa3soime) ‘, @6)  ShasH
i 77T 7 {' S5R356188) e s
s Qw 50(96) © smfsm‘en‘* [ ‘ Lopssaid 352200 @svivswos
* ot 0 10 327373 gz 35335135086 @ 55w 31 (91,97) 654868102)  63487801) oPoC
92562191 2 6 3 5 219107 (92 = _ ()e65448(03) CIDN 701960408 ~  mswoz_  mswie
22684 (99 CSTL  gaaszany & P

- G sa733 o0 L&) cTCG o210 937 65954(08-10)
- 38733591 O (o 0y Sasasaion e 552593150
552593

® NO3-N value

Middle Fork
Whitewater

=) 'hitewater
I

|5‘ a?uth Fork
|l

o o I Relatively high NO3-N (~5-

uaternary unconsolidated S fi e Relatively moderate NO3-N
\ Recharge to water table Re|3tiVE|y low NO3-N

Coarse clastic

__} Predominant lateral flow direction based
I on potentiometric maps and/or dye tracing

__A significant lateral flow oblique to x-section,

| |carbonate
Fine Clastic Fractures



l

MY UNIVERSITY OF MINNESOTA

OLMSTED CO WELLS
/.Well 695883 (

.

Fractures

(PROJECTED)
Galena Aquifer)
ell 227813 (Jordan Aquifer)

[ Recent water (post-1953 dominated)
[7] Mixed Water

[ ] vintage Water (pre-1953 dominated)
Aquitard \Eecharge to water table  — po4ominant lateral flow direction

10 miles

Mississippi River




Nitrate-N, ppm

=2 >10
Wells -
Springs *  x

\, Stream impaired with nitrate
(=10 ppm)

Generalized, regional
view of nitrate-N
concentration.

10 miles

Freeborn

-Nitrate rag

-uppermos

ds1
Nitrate-N (green) in groundwater

WEST UPPER CARBONATE PLATEAU
[ | PRAIRIE DU CHIEN PLATEAU
‘ | EAST

¢ Mower€a  gflmere co Escarpments between plateaus

Grand Meadow

Incised Valleys

levation
infeet &

Wississippi River

00

20 miles

T

a Recharge to water table - H
T i siad sadiviac z “f © T~ Water Table \) ¥ High NO3
J uaternary unconsolicated seciment ™ carhonate Fract ) ——  Predominant lateral flow direction based Moderate NO3
"7 Coarse clastic — Fine clastic ractures Aquitard on potentiometric maps and/or dye tracing Low NO3

m_ UNIVERSITY OF MINNESOTA



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27

