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Technology development
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Advantages of aerated weltand technology

Optimized biological degradation of carbonaceous
compounds

Aerobic removal rates up to 1,000 times higher than
conventional treatment wetland designs

Reduced footprint requirement

Exceptional treatment performance (especially for
nitrification) even in cold weather
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Research Facility Langenreichenbach
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Horizontal

25 cm depth
50 cm depth

Vertical

Sand (1 -3 mm)
Gravel (4 - 8 mm)

Intensified

Horizontal + aeration
Vertical + aeration



Vertical flow wetland + Aeration
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Integrated aeration system enables even

distribution of air along the bottom of the wetland




Horzontal flow wetland + Aeration
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distribution of air along the bottom of the wetland . (8 = 16 mm)




BSB; (mg/L)

600 -O-SEP-OUT
-O-HAp-OUT
500
-O-VAp-OUT
400
7\ o
"8 oo o
200 O
100
0 O~0-0-0-0-0-0H0-0-O<0

Mai 13
Jun 13

12-Month
Average(n = 39)

HAp-OUT 2.9 mg/L
VAp-OUT 2.7 mg/L

Deutsches

ey DBt

DIN EN 12566-3
Class C




NH,-N (mg/L as N)

140 -O-SEP-OUT
190 -O-HAp-OUT
o a -@-VAp-OUT
./ o

40

Ry L N

20

Aug 12
Aug 12
Sep 12
Okt 12

Nov 12
Dez 12
Jan 13
Feb 13
Mrz 13

12-Month
Average (n = 38)

HAp-OUT 0.1 mg/L
VAp-OUT 1.2 mg/L

—

cd Bt

DIN EN 12566-3
Class C/N




Total Nitrogen

TN (mg/L as N)
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Total Nitrogen (nitrification and denitrification)

140 -O-SEP-OUT (TN) 12-Month
120 “@-VA-OUT (NH4-N) Average (n = 35)

-O-VA-OUT (N-anorg.)
100 NH,-N 4.8 mg/L
C \O\ }3\ 0 NO-N  6.4mg/L

P

a 80

— b

~ 60

g gaio =
40 Bautech;ii]l: D I Bt
20 DIN EN 12566-3

0 Omm Class C/N/D

Aug 12
Aug 12
Sep 12
Okt 12
Nov 12
Dez 12
Jan 13
Feb 13
Mrz 13
Apr 13
Mai 13
Jun 13



Dimensioning Comparison

Specific area
> HF (DWA) 5 m2/PE
> VF (DWA) 4 m2/PE
- HAp 1.1 m?/PE
- VAp 1.7 m?/PE

Hydraulic loading rate
- HF (DWA) 40 mm/d
- VF(DWA) 80 mm/d
- HAp 125 mm/d
- VAp 95 mm/d

Organic loading rate
> HF (DWA) 16 g/m?-d (COD)
> VF (DWA) 20 g/m2-d (COD)
- HAp 38.7 g/m?2-d (BOD;)
- VAp 26.5 g/m2-d (BOD;)




Energy comparison (Kadlec & Wallace, 2009)

TABLE 1.1
Energy Requirements for Different Types of Wastewater Treatment Plants

Hydraulic Load Energy Utilization

System (m3/d) (kW-h/m?3) Reference

Surface Flow Wetlands — <0.1 Brix (1999)

Subsurface Flow Wetlands — <0.1 Brix (1999)

Facultative Lagoon + Rapid Infiltration 3.786 0.11 Campbell and Ogden (1999)
Facultative Lagoon + Overland Flow 3,786 0.16 Crites et al. (2006)

[Aerated Subsurface Flow Wetlands 5.500 0.16 Wallace et al. (2006) |
Tidal Flow (Fill-and-Drain) Wetlands 1.000 0.18 Maciolek and Austin (2006)
Carrousel Oxidation Ditch 3,786 0.51 U.S. EPA (1996)

Trickling Filter + Nitrogen Removal 3,786 0.61 Crites er al. (2006)
Igc;im;ﬂd Sludge + Nitrification 3.786 (.76 Campbell and Osden (1999)
Extended Aeration Package Plant 3,786 1.06 U.S. EPA (1996)
Sequencing Batch Reactor 303 1.13 U.S. EPA (1996)

Living Machine 3,786 1.51 U.S. EPA (1996)




Summary: Aerated treatment wetlands
= have a reduced system area compared to traditional
designs

= can handle higher organic loading rates

= have excellent treatment efficiency even in cold
climates

= can be optimized to increase treatment performance

= are well adapted for use in developed and developing
countries (e.g., solar powered aeration?) £ .c.uuovr
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Thank you for your attention
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