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Bacteriology of water, sewage and swimming pools

Definitions

· Water borne diseases – diseases due to microorganisms associated with primary gastro-intestinal pathogens.
· Bacteria – salmonella, shigella, vibrios, campylobacter
· viruses – enteroviruses, rotaviruses
· protozoa – E. histolytica, G. lamblia e.t.c
· Potable water (potability of water)
· water which is safe to drink i.e water free of primary pathogens
Sources of drinking water

· rain water – roof catchment
· rivers
· lakes/dams
· wells 
· Shallow wells
· deep wells
· sea water
· * bottled water
Ensuring safe drinking water

· boiling
· other treatment
· Ion exchange : removes Iron and manganase, calcium, mg
· filtration ; removes suspended particles
· disinfection: chlorination, ozonation, irradiation - removes micro-organisms
Role and characteristics of Indicator organisms in microbiological analysis of water purity

· microbial GIT pathogens are present in very small numbers which are difficult to detect using conventional clinical methods
· indicator organisms used as an indirect marker
· current tests are still unable to detect viruses and protozoa which are also not easy to remove using the Rx methods
Characteristics and criteria for choosing indicators

1. Suitability for analysis of all types of water tap, river, ground, lake, estuary, sea e.t.c
2. Present whenever enteric organisms are present
3. Survives longer than hardiest enteric pathogens
4. Does not reproduce in contaminated water
5. Simple assay procedure
6. Should be harmless to humans
7. Level should have direct relationship to level of fecal contamination
· Examples: coliforms, fecal streptococci, sporing anaerobes: Clostridia
Tests for monitoring microbial content of drinking water

1.  Quantitative tests
· Measure the total bacterial content. These tests fall into categories.
· Presumptive coliform count using:
(a)  Multiple table technique
1 x 50 ml bottle 

5 x 10 ml bottle

5 x 5 ml bottle

· each with a sterile Durham's tube inside
· The bacteriological medium is double strength MacConkey liquid medium with brilliant green added as indicator
· Interpretation
· read the number of bottles with colour change as shown by the indicator. Read against a pre-computed McCrady table
· results expressed as 'Most probable number (MPN) per 100mls of water
(b)  Membrane filter technique
· water filtered through a membrane which is then transferred to solid bacteriological medium
2.  Differential coliform counts
· Determines possible fecal sources of contamination
· Eijkman Test – uses strains of E. coli capable of growing at 44°C
3.  Viable counts at 37oc and 220c estimates the number of viable vegetative organisms
Interpretation of MPNs for various sources of water

1.  Chlorinated tap water:
· presence of any coliform in 100ml indicates insufficient rx
2.  Non-chlorinated piped supplies
· should contain less than 3 coliforms/100ml. ≥ 3 Coliforms/100ml is unsuitable
3.  Unpiped rural supplies – deep wells should not contain more than 10 coliforms/100ml
4.  Pollution from other sources
Recreational water

· swimming pools, water splashes
· should be made safe to avoid infection with potential skin pathogens and GIT pathogens in case of accidental swallowing.
· Rx usually done by chlorination.
· Examination to ensure safety same as for water for drinking
Sewage

· Before being released in the environment sewage should be analyzed to ensure effective rx
· Rx of sewages is carried out by the process of anaerobic digestion which degrades organic matter including aerobic bacteria into methane and CO2
· Assessment of effective Rx done using the same methods as for water but MPNs are higher
· There may be need to look specific pathogens such as salmonella, shigella, during epidemics
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