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What limits use of constructed wetlands
for wastewater treatment in cold
regions such as Montana?
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Our focus:
® cold region design and operation
® root-zone microbial processes

®* plant species effects and selection

® optimizing hydraulic operations
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Previous results with
3 plant species
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Previous results with
3 plant species

Plants reduce the effects of
cold temperatures on water
treatment

Major differences between
species likely result from:

oxygen supply at root surface
carbon supply at root surface
root surface area

seasonal growth & physiology




PCR analysis of microbial communities:
sedge rhizosphere sample
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PCR analysis of microbial communities:
sedge rhizosphere sample

[ — Lanes 2 and 3 use DNA
- / cloning to highlight subsets
| of PCR products

— — Profiles allow comparison
among samples



Example: microbial communities differ between
root tips and mature roots of Carex utriculata
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Investigation of diverse plant species

Species
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COD Remaining (mg/L)

Plants effects on wastewater treatment in winter (4 C)

Relation to flooding tolerance Relation to wetland indicator status
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COD Remaining (mg/L)
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Relationship of 6-day COD removal to
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Loading Rate (kg/Ha-d)

Effect of batch length and pollutant loading rate
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Plants strongly modify effects of
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Implications

Plants can offset effects of cold temperatures on
constructed wetland perfoermance

Plants can offset effects elevated COD loading on
constructed wetland performance

Regionally appropriate native plant species can enhance
performance, especially in winter

Results corroborate field studies indicating that constructed
wetlands are feasible in cold regions
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