* “Wetlands are a terrible way to remove phosphorus.”
(Jim Kriessl, 2000 Constructed Wetland Workshop, Arcata, Ca.)

» Phosphorus removal efficiencies were 98% in some
subsurface flow wetlands

(Maehlum et al. 1995 and Geller 1997)
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Act as oxygen pumps-
oxidized rhizosphere

Provide a substrate
for periphyton.
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Act as short-term
nutrient pumps...

...with some long-term
storage in litter/peat

N,P

30-80% release
of N,P back to water
column seasonally
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Dead vegetation
forms the basis of
the food web in

nearly all NATURAL
wetland ecosystems.

Detritus provides a carbon source
and substrate for bacterial growth

Litter

as well as additional
surface area for colonization

by bacteria, fungi, etc.
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: Volatilization

Plant uptake
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Nitrification is especially challenging in systems:
(1) with cold weather
(2) with low dissolved oxygen
(3) with high carbonaceous oxygen demand
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Settling provides short-term
removal but DP is then
released.
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aturs ms, MO
associated with soil or sediments

Sorption processes
provide much of DP removal




Phosphorus Sorption
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(1) Passive techniques to enhance aeration (and
nitrification)
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—{1 CONTROL

—L1 NO SHALE
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Design Features

Dimensions are 2 ft x 10.5ft x 1.25 ft

Hydraulic loading = 20 gpd/cell (1 gal per
sq ft per day) slightly less than big wetland

HRT is approximately ~2.5 days

Intermittent wetland has same weekly
HRT

Substrate is gravel (grade #3 concrete
rock) and expanded light weight aggregate

Improvement in CBOD,, Concentrations
Big Wetland and Mini-Wetlands
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Improvement in NH,-N Concentrations
Mini-Wetlands
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Improvement in TP Concentrations
Big Wetland and Mini-Wetlands
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Denitrifcation,

Nitrification Nitrate N Pseudomonas

\ Aerobic ﬁ
fication,

Nitrite N
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Aerobic/Anaerobic

Ammonification,
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Hypotheses

 Hyp.1 Plants increase ammonia removal
— (COMPARE NO-PLANTS to CONTROL)

* Hyp.2 Intermittent loading increase
ammonia removal
— (COMPARE INTERMITTENT to CONTROL)

 Hyp.1 Elevation drops and air ports
increase ammonia removal
— (COMPARE TRICKLER to CONTROL)
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