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World Water Crisis

Approximately 1.6 million people die each year
due to lack of proper water sanitation.

Conclusions

The bio-sand filter was capable of achieving
almost complete (> 99.99999 %) removal of bac-

Contaminants often include bacterial patho- teria

gens, viral pathogens and dissolved arsenic in

the form of arsenate and arsenite. The combination of iron-oxide coated sand filter

and bio-sand filter was effective in reducing arse-
nic levels below the drinking water standard of
10 pug/L (>99.9 % removal)

This problem prevails in impoverished and
under-developed areas, where two-thirds of the
population earn less than two dollars a day. Testing

The source water was obtained from

Echo Park Lake.The water was inoculated
with a known population of E. coli; the

The bio-layer (schmutzdecke) alone achieved ar-
senic and bacteria removals below drinking
water standards.

“Therefore, the people in these countries re-
guire a water treatment system that is inex-

pensive, easy to construct,and most impor- oacterial populations were counted Future Recommendations
tantly very effective at providing large oefore and after bio-sand filtration (see The bi d i b imized for b
amounts of safe drinking water.” -igure 1), © bomsand HIter must be optimized for bacte:

ria removals at different influent flow rates and
bacteria concentrations

Stage 1: Freshly seeded sam ple sh owmg diatom attachment Stage 2: Freshlyseeded sample showing coccoid
- : . bacteria, rod-shaped bacteria, and algae

Experimental Methods for Arsenic

Testing
The source water from Echo Park Lake was

spiked with 1000 mg/L of arsenic and passed

Health Effects Associated W|th Bac-
terial Contamination

Key to the micrographs
The combination of iron-oxide coated sand

A = diatom
B = coccoid shapedbacteria

Pathogenic Bacteria
Salmonella typhi
Salmonella paratyphi

Disease
Typhoid fever
Paratyphoid fever

through the iron coated sand filter.The water was
then passed through the bio-sand filter for fur-
ther arsenic removal (see Figure 1). Arsenic con-

C =rod shapedbacteria
D = algae

E = adhesivemucilage
F = gelatinous matrix

Stage 3: Mature sample showing algae and adhesive mucilage
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column and the bio-sand filter must be opti-
mized for achieving high arsenic removals

The system must be operated at various influent
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What a schmultzdecke (bio-layer) is
and how it works

The schmutzdecke is a complex biological layerformed on the surface of a
sand filter. The underlying sand providesthe support medium for the
biological layerthat provides effective purificationin water treatment.
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Period of Filter Operation (Days)
Figure 3. Effect of Schmulzdecke Development on Bacteria Removal During

. . , the Final Two Weeks
— The schmutzdecke develops during continuoussaturation by water ., 3200

containing high concentrations of microorganisms.

— Thiscommunity of microorganisms consumes and adsorbs organic
contaminationinthe influent water.
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Research Objectives
Examining the effectiveness of bio-sand filter for removing
pathogenic microorganisms (using E. coli as model microor-

2000 -

The microbial ecology of schmutzdecke is shown below:
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Figure 4. Arsenic Concentration After Treatment Using an Iron-oxide Coated
Sand Column and a Bio-sand Filter

by bio-sand filter for achieving arsenic removals to levels well
below prescribed drinking water standards




