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Figure 9.4 A typical reed bed system to treat and recycle your oreywater,
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Diagram 3 Typical horizontal flow reed bed treatment system
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The Reedbed System & How It Works

Our reedbed purification system treats all the waste water from the farm,
chicken processing, the cottages and Eco Conference Centre. Using only natural processes
to convert this waste water into clean water, the system needs no chemicals or power supply.
Instead it relies entirely upon gravity to create a flow of water through a series of
different ecological habitats, which also support enormous biodiversity.

1. Vertical Flow Reedbed .

THE SETTLEMENT AND FLUSHING CHAMBERS

B B Tadden emsure that the i fushed
Thee waste water comes here first, via tanks onn o the wurfae of the rredbed st periedic intervabs (18 is smportant that the
{the Settlement and Flushing Chambers) hicden in . o dris ot bt Bushes s that it ro-scrats | Wast water
the top bank. These fush the water through Flaibing Chimber enters the Sectleaseen Chamber (v ) coneetd 10 the Flishing

Chamber ft]. The Setrlement Uhamber eollects. any

unwames sediment. which is then taken off, via a pige.

L- s ._.—# o the far side of the reedbed. The water then flows

B inion the Flushisng Chamber. lnside the Fhahing

- Chamber & vt of & outlet pipes are

juinesd o bouyant bowes.

e “These float up with the
Fisingg wates. (O reaching

amdmumd oL 0

surface perforated pipes to spread it across i
Sroallons thue oot fore right for details), Beneath the 4.
swaying reeds is a bed of gritty sand 1.75 metres (nearly aft)
beep. Many harmiful Bacteria are trapped amd die here. As the dirty
water trickles down vertically through the sand, oxygen in the air-
spaces enables microbes to remove the organic material amd transfrm the

hartnful aensmonium (NEL*) into nitrate (NO,), & process called nitrfcation.

will sink. As
Surface a rowilt, all she water
Perforated from the Flusking

2. Settling Pond o _ D —
The partially cleaned water enters the Settling Pond . 7 ; S g e
through clay pipes draining the base of the
Vertical Flow Heedbed. Another pipe brings the
Tubifer Forss. frmty rocf-waner divectly to this pond, 7 nk‘\t(ll:ﬁ\
Ponel is so-called because small particles, including dead and dying bacteria,
settle to the bottom, 4 metres down (18ft) In this still and sediment rich
water oxygen levels are kepe low and so some of the bacteria are alde 1o
convert mitrate (N0 prodisoed in the roedbed ineo harmless nitrogen
s (N}, which is lost into the air. This process, denitrification, puri-

Poed Wegtail
Theve are many
nsecis o the reedbed
et caters, like this, Piedd
Wangtaid v s e arvnsee the
g of she rordban aned porsds

and

Aheive well

fies the water. Meanwhile, n huge array of rwvml-lih'r thrives, im‘lllding n the saygea-

Tubifex Worms, aquatic plants and invertebrates, all helping 1o clean the depetesd
—

water. After staying in the pond for an average of about 3 weeks, water
leaves via anather Flushing Chamber, to a cascade of Flowformes.

" midges

3. Flowforms and Stream

S The purpose of the FlowForms is to put oxygen back into the water:
Emperor  This is nchieved by aerating the water as it splashes down the

Dragonfly y-onse Flowfirms, befi g & stream, The Flowfurms direct Wakerlorinay
ﬂ\_\ water u_ma vigorows figure-ofc |g‘|rt swirls [ wlﬁ.rm.uh] rapidy !m;mg it 8 bi:m\n g Thee ml.lc:-::u
with air as it descenls the cascade. Dissolved oxygen in the stream water is essential to \_0“ F| 17

restart the nitrification process (see Vertical Reedbod), maximise biodive

a healthy freshwater coology for dragonfly, damselfly and beetle larvae.

ty anal create

Hacteria
Thers are many hedrosds of
hacteria i the Fovad Besl System.
S of them perify the: wabc by
g aind recaving nitregen

4. Horizontal Flow Reedbed

Thwe watter arvives at another type of needbed, in which it moves
Mallard — hoeizontally aml very slowly between the reed stems, The dense stand
of reeds acts like a filter, cching and settling any new suspended solids, whi
simultancously taking up nutrients from the water {during the growing seasan], This

Prodsed
reedbed, unlike the ar- to natural reedbeds and is both home and feeding gl pectaens
plasce: ter mnich w rhicn anid Resl Bunting. e gae: aid

5. The Wildlife Pond
Next the water flows inte our Wildlife Pend. The comples web
of lififrms living here, including microscopic alygae and water
fleas {Daphnia), insects, frogs, newts and wild birds, demonstrates

Just how effective our reedbed treatisent system is.
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6. The Lake

By now the water is
lean enougly to
swim in and
even exoeeds
Enropean bathirgy standands.

W hve stocked the lake with
exdibile fish, like carp and other
fish which suit the habitas,

Ater a joursey taking 11/, years
sine peaching the first reedbesd, the
chean water everflows from the labe w
wilkow plantation, another wildlife habitat, The
water then seeps down through the carth, eventually
replenishing a chalk aquier, the underground swrce of
our farm's water. Thils is water reeyeling on & grand seale! 3

And by putting the environment first when it comes to treating the B e Lty b siefeglon
farm's effluent, we simultancously protect one of the farm”s most precious resounces - water, the: sl piases aral rmmals i the st
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phytoremediation

Phragmites sp.

ROOFTOP
Typhus sp. REED BEDS

ecosystem

water reuse

low impact

development
wetland i

efficiency

Subsurface-flow reed beds are a proven
low energy technology for the bio-chemical
treatment of wastewater.

Rooftop installation provides storm water
retention capacity, reducing urban flooding.

Evapotranspiration of the water, and the
insulation effect of expanded aggregate
provide thermal regulation within the building,
improving human comfort.

A lack of exposed surface water, prevents
maosquito larval growth, but the vegetation
offers an alternative built habitat for
increasing local biodiversity.



Needed: A Pollution Solution
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