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Today these landscapes are characterized by )
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Restoring Wetlands as N Sinks In
Agricultural Watersheds

N transformation and transport in
agricultural landscapes
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Restoring Wetlands as N Sinks In
Agricultural Watersheds

N transformation in wetlands
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Fate of NPS nitrate loads in wetlands

O;” Loading




Fate of NPS nitrate loads in wetlands
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Primary Factors controlling NPS
nitrate loss in wetlands

Bioactive surface area

Organic carbon supply

Nitrate transport rate

Temperature

Dissolved oxygen

Nitrate concentration and residence time
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Primary Factors controlling NPS
nitrate loss in wetlands
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Primary Factors controlling NPS
nitrate loss in wetlands

i Influence of
hydraulic and nitrate

- loading rates

= Nitrate concentration and residence time ;
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Restoring Wetlands as N Sinks In
Agricultural Watersheds

Mass balance analysis and modeling of
wetland performance
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Monitoring Sites for Wetland Performance
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Monitoring of Wetland Performance

Van Horn Wetland

Field sites instrumented for
automated sampling and flow
measurement
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Monitoring of Wetland Performance

Van Horn Wetland

= Flow
—— Opserved inflow nitrate-N concentration
- = =« QObserved outflow nitrate-N concentration
25000
y \ =20000
‘ =
o
=15000 =
3
w
o
‘ 10000 2
‘ ‘ N
A p W) "'
_—r =
- \ » ‘1‘ ) L ' . 5000
(]
T - e — : 0
Jun Jul Aug Sep Oct

Van Horn 2004

Observed Nitrate concentrations and flow rates
for Van Horn Wetland in 2004

W.G. Crumpton, lowa State University



Examples from 2007 to 2009 monitorin

g

UML Wetland
DJ Wetland HS North Wetland 2004
25 100000
5 _ 2007 100000 25 — 2007 120000
520 80000
=20 80000 2y _ = T
= T = 80000 © E 5 60000 %
£ 15 60000 & £ 15 = =
z s I 3 £ 10 40000 3
& 10 40000 & £ . 2 £ £
E E = RS ] L —— . 20000
= 5 20000 S '““‘"“*\
0 0 0 (R T el ™ 0 0 ‘ ‘ ‘ S
0 Foa = W J o s Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec il H ith Pr ay Jun " ug <P
DS Wetland BG Wetland
45, 2008 T 25 — 2007 500000
—~ 20 =2 400000
= o ; AR [
g 15 005, g5 300000
z ® z
3 10 ] g e © & 10 200000
2 3 s
E 10000 £ £
zZ 5| . Z s 100000
0 h‘- e 0 0 - T T T T T T T T T T 0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec ® Jan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
AL Wetland KS Wetland
55 _ 2007 = . 2008
25 200000
o 20 = 4/'/_’ . .
2 15 20000 S . 7 -
- - =)
= “» E ° Fa8 120000
£ 10 H ® . p= =
g 10000 E £ 10 80000 =2
z 5 Y = £
h 40000
0 T T T T T T l T T T T 0 L 0 0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Jan Feb Mar Apr May Jun Jul  Aug Sep Oct Nov Dec
VH Wetland HM Wetland
25 2007 200000 25 2006 200000
= 20 160000 =5 20 160000
- e = =
: > 5
£1s 120000% E 15 120000 =
z H z -
£ 10 80000 S = 10 80000 B
£ £ £ =
Z 5 40000 5 40000
0 0 0
Jan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
ND Wetland
25 — 2007 G Jzigo\;Vﬁland Tl Wetland
ooy 200000 25 _ 2006 100000
-~ 20
4 W~ g 160000 —~ 20 80000
2 =4 = i a
ERL E o ) 2 )
z 80000 T E 15 120000 & £ 15 60000 2.
2 10 £z R Y
E 2 80000 3 ]
£ s 40000 = g g é 10 40000 %
Z 5 40000 Z 5 20000
0 0
0 0 0 0

Feb Mar

Jan

Apr

May

Jun

Jul

Aug

Sep

Oct  Nov Dec

Feb Mar

Jan

Apr May Jun Jul Aug Sep Oct Nov Dec

Feb Mar

Jan

Apr

May Jun Sep Oct Nov Dec

W.G. Crumpton, lowa State University

)

Inflow (m? d






Percent nitrate mass loss

0 0.1 0.2 0.3
Average hydraulic loading rate (m d-1)



Percent mass loss

100

0

40 60

Load weighted average retention time (day)

W.G. Crumpton, lowa State University



Mass Balance Analysis and Modeling of
Wetland Performance
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Monitoring of Wetland Performance
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Mass Balance Analysis and Modeling of
Wetland Performance
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Restoring Wetlands as N Sinks In
Agricultural Watersheds

Watershed scale considerations
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