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A single green plant
can simultaneously
link together 4
major media
systems that define
our world- water,
soil, air, and sun
energy

Rogue Six-Pack Experiment with SW
Continuing the story . .
e What happens if we take a plant’s ability to _
o . 5 ¢ Built by
grate and scale that up into a system? e
e | call it the “Stone Soup” approach (read the Water and
children’s book by that title) students
* \WQ becomes a process, not a product
* Sustainability also becomes a process- a way > Inspired oy
. . John Todd’s
of experience or a set of dynamic states, not a e
thing to build Maichine
Results: Water Eco-Reactor System
Input Output Change
Cu 0.0817 mg/I 0.0055 mg/I -93%
Pb ND n/a
Zn 0.134 mg/l 0.012 mg/l -91%
pH 7.62 7.78
TSS 336 mg/l ND <4 mg/I - 99%+

To treat agricultural SW run-off
while producing crops

Detention time = 11 days (rationale for timing was convenience)
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Effects of Effluent Mixi
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Removal rate for combined effluents is twice as high as for pure IP effl

Biofilm covers the island
and the plant roots

Nature BioHaven matrix

Slide courtesy of Floating Islands West




Slide courtesy of Floating Islands West

Biohaven® Floating Island Near
Toronto, Canada

g Wetlands

* Maximizes surface area for microbiology that is in
direct contact with the water

¢ Allows introduction of plant and microbial
communities to deeper areas of water than can
be tolerated by emergent wetland plants

* Able to be installed in existing ponds with no new
construction/exca iding additional
treatment in exis ‘

* Unique habitat

¢ More consistent plant performance with varying
water depths

Advantages
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Concrete-lined irrigation reservoirs lack the emergent and riparian
vegetation required to feed microbes and the rest of the food chain
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Wastewater lagoon

Wiconisco, PA®

5/6/2010

Floating mats in Pond System
T g 3

SW/Run-off Applications for
Floating Wetlands

¢ National Institute of Water and Atmospheric
Research (NIWA) Report- “Application of
Floating Wetlands for Enhanced Stormwater
Treatment: A Review”

* Sarah White and Clemson University research

Floating Mats in Trough System

10 liners per 4 ft2 section
2 day hydraulic retention time
Planted Apr. 14, 2008

Harvested Sept 8, 2008

Canna flaccida, Juncus effusus,
Agrostis sp., Eleocharis montana
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Results and Discussion

¢ Suitable treatment for both onsite reuse and offsite
release
¢ Nand P are both reduced
— N removal efficiency 82%- corresponds to constructed wetland
treatment
— P removal often below target limits but not always
¢ Nutrient removal in ponds was greater than in vegetated
channels- especially for P
¢ N and P uptake by Juncus was higher than for Canna
¢ P loading was equal to P levels of concern in SW
treatment areas of the Everglades
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Ayala Water and Ecology
Design criteria for a sustainable system:

All materials are degradable- minimize use

Solar energy is “yet” available and creates no side
effects

Gravity as a moving force

Healthy environments support healthy plants which are
powerful supporters of microorganism communities

Poly-cultural systems are stronger and more sta
System hydraulics
Landscape integration- wildlife and reuse

Amphorah — winery & olive mill A

“Hiria” landfill —
NBS & visitor center

gerbage run off

Industrial “AHAVA” cosmetic plant
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 plants ngervaﬁet—v_bf, .- different 'pres of sedim '
higher durability, better biological physmal-lwd chemically,

Grey water CW plant
centre of Tel-Aviv

Ecosystem Integrati
Greenroofs and Rai

Greenroofs Raingardens

* Additional treatment to * More natural hydrologic
existing footprint cycle for groundwater

¢ Opportunities for linking in recharge
series with living walls, SW * Combines soi lant

planters, etc

¢ Plant options beyond
sedum

R0ut




Tom Liptan’s Garage Ecoroof installed 1996

Slide Courtesy Tom Liptan
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reduces city sewer
Infrastructure rehab.
costs and improves
school property and
reduces heat island
effect...

Functional Plant Selection Check List

 Right plant, right place

* Extended tolerance

* How will the plant eat and drink?
¢ What or who will eat the plant?
¢ Consider the neighborhood.

* Look beyond hardiness to the plant’s effect on
local temperature.

e Re-evaluate the roles of weeds and mosses.
e What can the plant do and when?
* Site context

OSU Extension-
The Oregon Raingarden Guide:
landscaping for clean water and healthy streams

Design guidelines:

-10% rule with min 0.5 inch/hr
infiltration rate and min 6
inch depth

-designed to dry out in 24 hrs
-amended soil
-do not plant like a wetland

Coming back to the individual
plants =

and how to choose the right ones

Hydrocotyl
ranunculoides profile




Hydrocotyl ranunculoides profile

RPRP- floating aquatic . . . . maaaybe wet meadow
Tolerance- wide range of WQ's

Heavy biomass growth but won’t suck pond dry
Ducks! People!

Doesn’t necessarily play well with the kids next door
Great for shade . . . If you live in the water

H. r. is a native ‘weed’

Effective at lead removal in SW basins

Isolated SW Tank? WWTP pond with wildlife access?

i/ SROU G

Renee Stoops

The Oregon Garden
PO Box 155 / 879 West Main St.
Silverton, OR 97381

503-584-7252
www.SPROutOregon.org
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Phytotechnology and Ecology

Moving beyond mechanical systems with static products . . . .

" . Talkingplants? |

Moving beyond plant lists . . . .

Embracing complexity . ......

The effeCtlveneSS 2l . www.botanicalls.com/about
is in the constant dialogue
between elements of the system.
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