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Introduction

Optimizing nutrient removal with constructed
wetlands
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Introduction

Coco products:
» Coco chips: fibrous material (5 — 11mm)
» Coco peat non-buffered (< 3mm)

» Coco peat buffered




Introduction

Peat:
* Mixture 50% Baltic peat — 50% Irish peat
* Untreated mixture

 Mixture treated with lime




1. peat 2.limed peat 3. coco peat 4. coco peat buffered
1 2 3 4

pH H,O 4.29 5.16 6.12 5.58

nitrate 0.00 0.00 0.00 46.33  mg/l substrate
ammonium 6.54 0.88 1.32 1.83  mg/l substrate
phosphorous 8.75 8.70 23.55 5.90  mg/l substrate

potassium 7.50 71750 15250 mg/l substrate
calcium 170.0 790.00 187.50 642.50 mg/l substrate

magnesium . . . . mg/T substrate
sodium 2250 25.00 207.50 32,50 mg/l substrate
chlorides 27.60  38.50 628.00 53.80 mg/l substrate
Iron 0.45 1.20 0.15 0.20  mg/l substrate




Methods and Materials
Column studies: Infiltration columns

Height 80cm

Sampling

45 ppm N
(NH,NO,)
+

15 ppm P
(KH,PO,)




Phosphorus

n MV STDEV
influent 28 14.3 1.83 mMgP/l
coco chips 28 12.6 1.97
coco peat 28 12.5 3.31
coco peat buffered 28 12.3 2.54

peat 28 13.0 2.62
limed peat 28 11.9 2.35




Phosphorus

ANOVA
No significant difference between media
a=0.05
P-value= 0.652




Phosphorus
Experiment : 15 mgP/l - 50 I/m4.d

Results after 6 months:

Coco chips 5.6 %
Coco peat buffered [12.0 %

Coco peat 8.8 %
Limed peat 15.7 %
Peat 8.6 %
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Phosphorus




Phosphorus
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Phosphorus
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Phosphorus

—e— peat limed

—a— peat

—x»— coco peat buffered

coco peat
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Nitrogen

Experiment 1: 45 mgN/l - 50 I/m2.d
Results after 6 months:

Total N NH,*-N

Coco chips [6.5 % 63.5 %

Coco peat [10.2 % 83.4 %
buffered

Coco peat [23.9 % 86 %
Limed peat [0 % 75.1 %

Peat 0 % 26.4 %




Nitrogen
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Nitrogen
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Nitrogen

ANOVA (NH,*-N)
Significant difference between media
a=0.05

All media tested: P-value = 6.1687 E-20
Peat products: P-value = 5.6645 E-08
Coco products: P-value = 7.6553 E-07

No significant difference between buffered and
non-buffered coco peat

P-value = 0.3433




Nitrogen
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Nitrogen
ANOVA (NO,-N)

Significant difference between media
a=0.05

All media tested: P-value = 0.0105
Peat products: P-value = 0.0005

No significant difference between

Coco products: P-value = 0.2929
Buffered and non-buffered coco peat
P-value = 0.1764
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Infiltration columns:
Heightsoom AR e (B0  Coco beat

45 ppm N (NH,NO;)
225 ppm N (NH,NO,)

Hydraulic loading

50 | / m2.d ' 450 ppm N (NH,NO,)

Sampling




mg NH4-N removed
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Conclusions

* Phosphorus removal : limited
 Total Nitrogen : limited
* Adsorption NH,*-N

* Nitrification evident in all filter media




Thank you!!!
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