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River networks retain 80-90% of nitrogen loading
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Uptake reduces nitrogen concentration
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Wetland vegetation increases nitrate retention

Nitrate uptake rate constant (1/hr)

0.6 -
0.5 -
04 -
0.3 -
0.2 -
0.1 -

at patch scale

m Stream
Wetland

————————————————————————————— ]—-———————————————————————— 0.3 hr-?

- T o i 0.03 hr-!

0

Garcia-Lledé Wollheim et Powers et al, O'Brien et al. Mulholland et
etal. (2011) al. (2014) (2012) (2012) al. (2008)

Adapted from Rosengarten, D. W. 2014. UNH MS thesis.

(6)]



Maine

@ BAR

= NOR

a © £ Legend

% > ® Study sites

33; CAN | B Ipswich Watershed
- | Lamprey Watershed
= BYF oy

B Oyster Watershed
" Parker Watershed

N

25,000
O Meters

Massachusetts

Bostéh’-"



30 meters BREElai=Ele1 %
]




Length (m)

2000
1800
1600
1400
1200
1000
800
600
400
200
0

Study wetlands representative of
other New England wetlands

200 16
i 180 ) 5 14 - [
160 =
g 12
140 -
E 120 £ 10
= 100 :_:_ 8
> 80 % 6
| 60 L
40 ] s _
) e}
_ L] = 9 i
== 20 L 1 g °
- 0 0
Study New Study New Study New
England England England

comparison comparison comparison



Dyerelease
[ )

30 meters







Breakthrough curve following tracer release
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Breakthrough curve following tracer release
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Single storage zone representation
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In total, 690 STAMMT-L simulations of 10 breakthrough curves




Breakthrough curve
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Velocity (m/day)

Transport in wetland channels
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Transport in wetland channels
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Surface transient storage important for
solute transport in study reaches
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Fluvial wetlands delay solute transport

PHYSICAL
CHARACTERISTICS
Watershed area TRANSPORT
Wetland area CHARACTERISTICS
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Length Channel dispersion
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Nitrate concentration (mg-N/L)
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Storage zone representation of reactive so

Cl

2

in

Nitrate uptake rate constant (1 /day)

ute

W Study: transient
storage

B Study: plug flow for
main channel

A Wollheim et al
(2014)

£ Mullholland ef al.
(2008)

? O'Wollheim et al

0.01 (2014)

0 3 g
0.001 OPowers et al. (2012)

0.001 1
Nitrate concentration (mg-N/L)

Uptake velocity (m/day)

b)

0.01 Fa

0.001
0001 001 01 1 10 100

Nitrate concentration (mg-N/L)



Storage zone representation of reactive solute
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Storage zone representation of reactive solute
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Storage zone representation of reactive solute
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Storage zone representation of reactive solute
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Storage zone representation of reactive solute
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Reach-scale retention depends on
patch-scale uptake & connectivity
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Seasonality in reach-scale uptake
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Transport through river networks
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Next steps
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of wetland-dominated reaches into ..
network models |

« Improve characterization of
biogeochemistry
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« Examine role of impoundments on

nutrient transport and retention at reach
scale
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