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~—— Background

RVFCW: Recirculating Vertical Flow Constructed Wetland

CWs have been used to treat wastewater in EU & US
for several decades

- Last 20 years residential & commercial sewage
treatment uses in LaGrange County, NE Indiana

Newer designs based on a moranderstanding of
science and underlying mechanisms

Application of technology expanding to new areas: Mines
discharge; landfills; CAFO, aquaculture; etc.
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Whatare ConstructedNetIands
To Treat Sewage CBite?

Man made design systems

Built specifically to remove
contaminants in wastewaters
that flow through them

Involve physic, chemical and
biological removal processes

No designed to fully recreate &=
natural wetlands: many CWs to
treat sewage on site look
O A O Eefviranments.
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Blo-Enhanced Treatment System=BETS
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Vegetated Sand Filters=Planted Filters System=Filter
Bed System

Eco-Treatment System (Town of Fulda, IN)

Evaporative Wastewater Treatment

Hydroponic Treatment System

Eco-Garden system, Constructed Ecosystems, etc..etc..

First Patent was approved in1901by the US Patent
Office: VF Aerated Fluctuating Level CW




Where Are Constructed We

tlands Installec

Wetland Schematic
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Types of Constructed Wetland Systems?

#7860

Hyd I'O|Ogy Surface Flow (Open Water) Subsurface Flow

VGQEta'[IOI’] ' Floating | ' Submerged | q Emergent |

Horizontal
Flow Path [ I Verical

Free Water Surface Vegetated Submerged Bed (VSBCW)
(FWSCW) Gravity Flow (GHFCW)

Constructed Wetlands (CWs)

Design

Downflow
(VDFCW)

Gravity Flow Recirculating
(GVFCW) Flow (RVFCW)

Upflow (VUFCW)

* Modified after Wallace and Knight, 2006



RVFC\AANnImMal Shelter

Solving problems by focusing on
solutions




Applications

Vv On -site Wastewater

Ex: Residential & Commercial, LaGrange County (150
to 50K GPD:>300 CWSs)

VvV Animal Shelter Septic System Failed
* Small area to replace failing septic:
drywell & bed
* Shallow SHWT
* Sewage source.
l. Humans (employees & visitors)
II. Animals (dogs & cats)
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Why Constructed Wetland (CW)?

Classic example ofpassive treatment
. Natural processes to remove contaminants

- Designed to be low energy input requirements, andow
maintenance to operate indefinitely

EU has systems working for more than 100 years
A OAFCA 21 Ol O OUOOAL O Al
* Ptresidential GHFCW installed around 1990 (20 years of service)

* P'commercial GHFCW installed in 1993 (18 years of service)
* Plresidential RVFCW installed in 2001 (9 years of service)
* P'commercial RVFCW installed in 2004 (6 years of service)
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~ Materials and Method

Preliminary Information:

" Flow: 480 GPD (ISDH) Design of the system (ISDH):

. Septic Tanks:
.18 dog runs
. 12 cat cages 2X1,000= 2,000 Gallons
~ 2isolation rooms . Subsurface Constructed
- 2 full time employees Wetland:
. Soil Loading Rate: - Type: RVFCW
- 0.2 gpd/ft2 - Di mensions: 200¢
S CEIWT e gy - Final Effluent Disposal:

- Drip Irrigation System
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~—General Sketch of the System



