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Major Constituents in Sewage (3)

.| Gases: hydrogen sulphide, carbon dioxide,
methane, etc.

Emulsions: paints, adhesives, mayonnaise, hair
colourants, emulsified oils, etc.

Toxins: pesticides, poisons, herbicides, etc.
(From: Wikopedia — wastewater)
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Secondary Metabolites in Sewage
Contamination

+

= Endotoxin — cell-membrane constituents of

Gram-negative bacteria

; ] . [ |

m Enterotoxins — proteinaceous toxins

produced by Gram-negative bacteria on

their outer membranes
m Volatile Compounds — MVOCs, Ammonia,

Hydrogen sulfide (rotten egg gas).
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Sewage Indicator Bacteria

_|_

= Total coliforms
Fecal coliforms
E. coli
Fecal streptococci and enterococci

Developed and validated for ground, drinking,
recreational waters and wastewater

Used in IAQ practices
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Important Airborne Bacterial Pathogens

Bacillus anthracis Pulmonary anthrax Enhance Scans

Protect

» »
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Methicillin Resistant Staphylococcus aureus
(MRSA)

m Staphylococcus aureus that is resistant to methicillin
and other more common antibiotics such as oxacillin,
penicillin and amoxicillin.

m Most common skin infection

= Invasive MRSA infections occur in health care facility

= MRSA is an important pathogen

— Pathogenicity
— Fewer antibiotic treatment options
— MRSA are transmissible
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Detection of MRSA

m Culture: the cefoxitin disk screen test, the latex
agglutination test for PBP2a, or a plate
containing 6 pg/ml of oxacillin in Mueller-Hinton

Protect

agar supplemented with NaCl (4% w/v; 0.68
mol/L) B Prepa

» PCR: detect the mecA gene, which mediates
oxacillin resistance in staphylococci.
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Important Airborne Bacterial Toxins

m Botulinal A toxin (Clostridium botulinum)
— Lethal dose by inhalation is 0.3 pg, neurotoxin
= Staphylococcal enterotoxin
— Lethal dose by inhalation is 25 pg

— Dose for toxic effect by inhalation is <10 ng
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Tsai & Macher (2005), BASE study
Conclusions and Implications

m Seasonal pattern across ten climate zones

Gram-positive rods were more abundant in outdoor air : —
nationwide

b Airborne Gram-positive cocci concentration was higher ¢ e sion
indoors than outdoors B Prepare Form

Typical indoor bacterial air concentration in offices and
similar non-manufacturing workplace:

— 75th percentiles: 124 CF

— 90th percentiles: 175 CF
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What type of indoor environment is this?

Chryseobacterium — plant materials, raw milk, water, and animals.
Klebsiella —soil, water, grain, fruits, and vegetables

Kluyvera —food, soil, sewage and human clinical specimens

Koc — commonly found on human skin.

Lactococcus — lactic acid bacteria, used in the dairy industry

Leuconostoc —plants and in dairy and other food products.

Micrococcus — oceur primarily on mammalian skin and in soil

Pseudomonas — often found in moist area.

Psychrobacter — Associated with fish, processed meat and poultry products.
Rothia — Normally inhabit the human mouth and throat.

Staphylococcus — skin and mucous membranes of warm-blooded vertebrates
Vibrio — Found in aquatic habitats with a wide range of sali
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Major Constituents in Sewage (1)

| Water (> 95%)
- Pathogens: bacteria, viruses, and parasites.

- Non-pathogenic bacteria (>100,000 CFU/ml)
& fungi

- Organic particles: feces, hairs, food, vomit,
paper fibres, plant material, humus, etc.

- Soluble organic material: urea, fruit sugars,
soluble proteins, drugs, pharmaceuticals, etc.
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Major Constituents in Sewage (2)

+

- | Inorganic particles: sand, grit, metal particles,
ceramics, etc.

- Soluble inorganic material: ammonia, road-salt,

sea-salt, cyanide, hydrogen sulphide, thiocyanates,
thiosulphates, etc.
- Animals: protozoa, insects, arthropods, fish, etc.

- Macro-solids: sanitary towels, nappies/ diapers,
condoms, needles, toys, dead pets, body parts, etc.
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