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Slow Sand Filtration

o What is slow sand filtration?
o System design and operation
o Research results

What is Slow Sand Filtration?

Sand Filters
o Rapid sand filtration
o Slow sand filtration

What is Slow Sand Filtration?

Slow sand filtration
o Removes pathogens
o Removes many pollutants
olLow maintenance
oSlow flow rates
m0.06-0.2 gpm/ft? (33-100x slower)
m 12’ dia tank can treat 10,000 gpd
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o Uniform particle size
O 30-60 mesh (0.425-0.3mm)
o Uniformity Coefficient (UC)<3
o Round, not sharp
o 1m water head over sand
o Sand must stay submerged
o Sand surface must not be disturbed
o Flow control
o Recommend 1m sand depth
o Recommend at least two filters
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Mechanism Capabilities
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o “Schmutzdecke”
Where mos.t treatment OCFUFS Can remove
o A community of microorganisms Path
o Sand bed surface to 6 inches below o Pat 9gens )
o Organisms that have been identified: e Nutr1e.nts (reductions)
o algae, bacteria, diatoms, and zooplankton o Chemical pollutants
o Mechanisms for removal are not
fully understood
o Particulate removal before filtration
Specifications System Design
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Installations Installations

Roundstone Nurseries, UK

g

o 850 ft2 surface
o 33 ft dia.
o 60,000 gpd
o @70 gpd/ft2
o Treated storage
o 132,000 gal
Untreated storage

o 1,720,000 gal
5.3 ac-ft

[m]

Untreated waler collection ressrvior

Estimated treatment
capacity

= 50 ft2 (5 ft x 10 ft)
@ 90 gpd/ft2 — 4,500 gpd
@ 70 gpd/ft2 — 3,500 gpd

Berylwood Tree Farm, Somis, CA

Horticultural Development Council, 2005

Installations Experimental Design

| |
350,000 gpd Flow rates and time-to-treatment
égé44od725ﬁ o Generate and capture irrigation runoff
gap

o Inoculate treatment water
o Phytophthora capsici
o Collect water samples
o Pretreatment
o From within sand bed
o Post treatment
Underdrain system (lowest level) O Analyze for P Capsici

From: Sabine Werres, Federal Biological Research Center
for Agriculture and Forestry, Braunschweig, Germany

Supernatant water

Filter surface (sand)
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And simulated pump failure

:
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Days after inoculation

W Phytophthora capsici
M Fusarium oxysporum (added directly to filter)
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TMV removal TMV removal, bioassay results
| |
Column2 Column3 Column4

TIME N.b./N.t.  N.b./N.t.  N.b./N.t.

o Purified TMV added to columns 0 - - - <—Before TMV addition
24 hrs +/+ +/+ +/+

o Collected water samples weekly WK1 am

. . )+ /4 )+ S I llected
o Testing via o below sand bed
o ELISA Wied s/ o Al Systemic hosts
o b-ioassay atz // + +; + +; + Nicotiana benthamiana (N.b.)
m Leaf- N. glutinosa, C. quinoa wk7 o/ /- /- and . tabacum (N.)
m Whole plant- N. tabacum, N. benthamiana Wks - - -

wko - o o+
Wk 10 -/- -/- -/-

o Required 6-9 weeks to achieve removal et f f f
Wk 12 /- /- /-
Coupled Vegetated and

TMV removal, ELISA results Slow Sand Filters
| |
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Summary

o What is slow sand filtration?
o Compare rapid and slow sand filters
o How they work

o System design and operation
o Flow control is critical

o Research results
o Phytophthora and Fusarium control
o TMV removal
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What is Slow Sand Filtration?

Rapid sand filtration
Coarse sand (>1mm)
Removes larger particles only
Does not remove pathogens or pollutants
2-20 gpm/ft?
Low maintenance_




