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Water lireatment

SSIb|y cleaning up water for human use
® Trrigation
® Drinking water?
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BOllliAnta | Gorresnonding
_ removal measures

Aeration to remove
odor gases

Addition of Fe3* and
Al3* to trap partlcles

Dissolved N, P Chemical precipitation

inorganic NH3 stripping

microorganisms | Addition of
disinfectants
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~‘?¥ Next the sewage enters a grit chamber, where the
“Water flow is slowed just enough to allow coarse
sand and gravel to settle out on the bottom.

— Water then enters the sedimentation tank, its flow
rate is further decreased to permit suspended solids
to settle out as raw sludge.




_I-!)2 and-Al5 (S0,)5 areoften added to speed up. the
r:wr entation process.

®=@|ly"material floats to the surface and is skimmed off.
=% The grit is collected and disposed in landfill.
¢ The raw sludge:

— Old way: incinerated, disposed in landfill or dumped at
sea.

— New way: composted to produce a nutrient-rich, bacteria-
free material for use as fertilizer.
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Drimeny treatment

Preliminary treatment
To remove debris and grit

Bar screen |7

Debris ™
removal

To landfill

=] Primary treatment . : : s
“| Toremove particulate organic materia Water enters at
= center and flows
Out aver weir at
edge. Very slow
velocity. Particulate
organic material
settles. Constitutes -
raw sludge.

Clarified

ater x
1 Fat and oil float to top and are skimmed off

@ Composting
Raw sludge - ,@.
ol ; i @ Fertilizer




, ewage-treatment plants, the discharged
er after pr|mary treatment is often chlorinated to

A mixture off organisms — termed activated sludge—
PiSiadded to the sewage effluent.

="Air-or oxygen is vigorously bubbled through pipes
into the effluent.

~ _ The aerobic bacteria digest the organic material and
break it down into and

— The bacteria and any remaining undecomposed
material are returned to the aeration tank and
reused.
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wastes from primary
treatment
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organic N — NH; + NO; SEDIMENT-
organic P — H,PO;, HPO}-
AERATION

fi—1r

v’
air

—

I

excess sludge
waste

SEcondany. treatment of mURICipal wastewater:
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Secondary treatment ‘Organisms settle and become
To remove colloidal and next batch of activated sludge
dissolved organic material ;

Activated sludge system
Organisms feed |

0N organic
material in
oxygen-rich
environment




' 'éCies remains, and metal ions and many synthetic
rganic compounds are incompletely removed.
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: femoval by  precipitation with lime
BSIPO,5 + a0 (lime) > Cas(PO,)5(OH) i

= that absorb phosphate.
= NH,* removal by ammonia stripping.
NH,* + OH- = NH; 1+ H,O (Excess OH- from lime)

— Alternative NH,* removal: nitrifying bacteria convert
NH,* to NO; followed by denitrifying bacteria to
convert NOs- to N..

® Remove organics through filtration by activated carbon
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Atreatment.off municipal wastewater:

Tertiary treatment oty ~
Toremove dissolved nirogen * Chemical precipitation of phosphates |
+ Filtration through activated carbon to reduce organic substances

and/or phosphorus : . b
+ Reverse osmosis to remove dissolved organic and inorganic substances

To waterways after

. Disizlection with disinfection with
| b p Discharge to receiving waterway b chlorine gas chlorine gas

OIMANCE Of primary. and secondary Stages
"

ertreatment S
(lutantsiRemoyed
OriEnt removed Primary. Secondary
2 treatment treatment
Slpgical oxygen 30%
demand
= ¥S{ispended solids 60%
Nitrogen compounds 20%
Phosphorous compounds 10%

Source: American Chemical Society



bacteria, but this option suffers poor economics.

Cl2 + H20 = HOCI + H* + CI-

I

Hypochlorous acid

Active disinfection component




o5l ConBofvarious disinfectants
- Cl,

=N6|5Ns effective and -r.élatively cheap:

Crich)
Wanyeorthe Cl-containing organics are toxic and non-

_1;-'are suspected carcinogens.
£ %°0; and ClO,;

= More expensive than Cl..

— Need to be generated on-site & add on to the capital
cost.

— Are fast-acting and rapidly decompose.

(On the contrary, persistence of disinfectants (HOCI)
allows them to disinfect surrounding water infiltrated
through old and leaky pipes.)
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gas was pumped into the offices of Senate Majority Leader Thomas A. Daschle (D-
Hart Senate Office Building on Dec. 1 during one of the final steps of EPA's anthrax

Anthrax spores initially were detected in several Capitol office buildings after an anthrax-laden letter,
-a;d;l%és_s'ed to Daschle and opened by an aide on Oct. 15, had passed through the congressional mail
= system. Some buildings were temporarily closed for testing and some sections of the buildings
subsequently decontaminated using chlorine bleach and an antimicrobial foam.

The Hart Building, home to 50 senators, had the highest exposure to spores and presented the greatest
challenge. EPA decided to limit the use of ClO2 to Daschle's 3,000-sq-ft office suite, while only
bleach or the foam were used elsewhere in the building.

Daschle's offices were sealed off and then exposed to as much as 800 ppm of C102 for about 20
hours, followed by treatment with sodium bisulfite vapor to neutralize the residual gas.
Postdecontamination test results to check the effectiveness of C1O2 against spores were expected
back after a week. The Hart Building is slated to reopen by the end of the year.




