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Sources of Drinking Water

 Surface water
 Ground water
 Ground water under 

the direct influence of 
surface water

 Desalinated sea water
 Rain water

Surface Water Source
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Selecting A Source of 
Drinking Water

 Adequate quantity

 Meets requirements for microbiological, physical, 
chemical and radiological quality

 Best available source economically reasonable 
and technically possible
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Characteristics of Surface 
Water Sources

 Quality of streams and rivers can 
change rapidly

 Subject to accidental spills

 Lakes and reservoirs have more 
gradual changes
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Dynamics of Moving Bodies
of Water
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Structure of Surface Water 
Systems

Fe ++  Mn++

Algae
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Causes of Water Quality Problems

 A eutrophic body of water, commonly a lake or pond, has high 
biological productivity.

 An oligotrophic lake is a lake with low primary productivity, the result 
of low nutrient content. 

9



WTRG05 Water Sources for Drinking 
Water Supplies

5/1/15

4

Organic Carbon (TOC) in 
Natural Waters mg/l
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Algae 
Considerations

 Taste and Odor
– Most common problem . Algae blooms in 

warm weather contribute to taste and 
odor.

– Produce fishy, aromatic, grassy, septic, 
musty, and earthy tastes and odors.

 Shortened Filter Runs
– Tends to clog filters reducing filtration 

rate and duration of filter runs.
 Increased pH

– Algae blooms increase pH during daylight 
hours (decrease CO2 content).

– At night, algae blooms lower pH.
 Dissolved Oxygen Depletion

– Water becomes supersaturated with 
oxygen as algal blooms progress. 

– As algal cells die, oxygen is used up. May 
be reduced to point that fish kills occur.

 Organic Loading
– Increased color; increased Cl demand.
– Associated with high THMs
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Reaeration-Destratification
Purpose – to eliminate, control, or minimize the negative 
effects on domestic water quality that occur during 
periods of thermal stratification and dissolved oxygen 
depletion.
 Reaeration

– Introduces air through forced air diffusers into the lower layers 
of the water body, replenishing the dissolved oxygen.

– Also, rising bubbles cause lower waters to rise to surface 
where oxygen is transferred to the water (surface reaeration).

 Destratification
– Vertical mixing with the water body to eliminate separate 

layers of temperature, plant or animal life.
– Mixing is through mechanical (pumps) or through forced air 

diffusers.
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Florida Groundwater Sources
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Characteristics of 
Ground Water Sources
 Seasonal quality is relatively 

constant
 Quality may vary greatly from 

well to well
 Usually superior to surface 

water in:
– Bacteriological content
– Turbidity 
– Total organic concentrations

 Mineral content may be 
inferior to surface water  

Well being drilled14

Increased turbidity levels 
occurring from major runoff 
and/or reservoir turnovers is 
a serious concern because 
waters with increased 
turbidity have a ….
Higher chlorine demand

Ground Water Sources Must 
Provide Quantity and Quality

 Quantity
– Equal or exceed design maximum 

and average day demands with 
largest producing well out of 
service

– Minimum of two sources
– Standby power supply

 Quality
– Every new, modified or 

reconditioned ground water source 
must sample to demonstrate quality

– Adequate separation between well 
and potential sources of 
contamination and ground water 
development

Artesian well
15
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Floridian Aquifer Across Florida
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Karst Features

 Karst is a type of 
topography that is 
characterized by 
depressions caused by 
the dissolution of 
limestone.

 These features include 
caves, sinkholes, springs, 
and other openings.

 In karst areas, 
interactions between 
surface water and 
groundwater are 
extensive and 
groundwater quality can 
degrade quickly.

Light areas 
indicate Karst 
features
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Karst Features and Solution 
Cavities

Limestone is easily 
dissolved by Carbon 
Dioxide.

Carbon Dioxide is 
dissolved from the air and 
from decomposing matter.

Subsurface cavities, caves, 
drainage basins, sinkholes 
and other geologic features 
characterize Florida's 
karst conditions.

Karst Limestone Feature
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Florida Aquifer System 
Relative Vulnerability Map for Nitrate

Dark areas are 
more vulnerable 
than lighter areas

Florida County Boundaries   

Floridan aquifer system 
R elative Vulnerabi lity
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Threats to 
Drinking Water

20

Contaminant Effects

 Acute Health Effects – Immediate
Tier 1 Health Risk Notification - 24 hrs
Fecal, Nitrate, Turbidity, or treatment technique

 Chronic Health Effects – Long Term
Tier 2 Health Risk Notification – 30 days
all other MCLs not listed above

 Aesthetic Concerns
Tier 3 Health Risk Notification – 3 months
Secondary Standard 
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Pathogens Causing Acute 
Health Affects

 Bacteria (e.g., Shigella,  Legionella, 
Salmonella, E.coli)

 Viruses (e.g., Hepatitis A & E, Norwalk 
Virus, Enteroviruses, Adenoviruses, 
Rotaviruses)

 Parasites, protozoa and cysts (e.g., 
Giardia lamblia, Cryptosporidium)
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Indicator Organisms and 
Pathogenic Contaminants
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Fecal and E. coli are very specific indicators of 
contamination and are not easily isolated and 
identified

Some Facts About Bacteria
 Bacteria are widely distributed on earth
 They have been found 4 miles above earth and 3 

miles below sea sediments.
 One gram of fertile soil contains up to 

100,000,000 bacteria.
 Bacteria are inconceivably small and measured in 

microns. One micron is equal to 1/1,000,000 of a 
meter.

 During the rapid growth phase bacteria undergo 
fission (cell division) about every 20 to 30 
minutes.

 One bacterial cell after 36 hrs of uncontrolled 
growth, could fill approximately 200 dump trucks.24
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Gastroenteritis (Most Common Illness) 
from Fecal

Contamination of Water
 Symptoms are nausea, vomiting and 

diarrhea; typically not reported
 Can be caused by viral or bacterial 

contamination
 Over 100 types of human enteric viruses have 

been identified in wastewater; some not yet 
identified may be virulent

 Viruses can survive outside host organism 
 Viruses survive longer than indicator 

organisms in the presence of disinfectant
25

Regulated Protozoa

Giardia Cryptosporidium
26

Cryptosporidium Oocysts and 
Giardia Ocysts

 Extremely Small
 Electron Microscope 

required
 Form protective 

layer
 Bunch in clusters 
 Turbidity will protect 

from Cl and UV Oocysts showing protective layer
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Attributes of the Three Waterborne 
Pathogens of Concern in Water Treatment
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Organism Size 
(µm)

Mobility Points of 
Origin

Resistance to 
Disinfection

Removal by 
Sedimentation
, Coagulation, 
and Filtration

Bacteria 0.1-10 Motile, 
Nonmotile

Humans and 
animals, water, and 
contaminated food

Type specific – bacterial
spores typically have the 
highest resistance 
whereas vegetative 
bacteria have the lowest 
resistance

Good, 2 to 3-log 
removal

Viruses 0.01-0.1 Nonmotile Generally more resistant 
than vegetative bacteria

Poor, 1 to 3-log 
removal

Protozoa 1-20 Motile, 
Nonmotile

More resistant than 
viruses or vegetative 
bacteria

Good, 2 to 3-log 
removal

Contamination Sources
 Septic Tanks, storm and sanitary 

sewers
 Waste disposal activities
 Horticulture and animal pasturing
 Chemically treated lawns
 Subsurface liquid disposal
 Runoff from storm events
 Characteristics of soil above rock
 Decomposition of organic matter
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Types of Contaminants Causing Chronic 
Health Effects

 Volatile organic chemicals (VOCs)
 Inorganic chemicals (IOCs)
 Synthetic organic chemicals 

(SOCs)
Radionuclides
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Sampling
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Types of Samples
Compliance Routine Samples

Annual, Monthly, or Quarterly samples, collected from 
representative locations throughout your water system in 100mL 
or 125mL containers and submitted to a lab within 30 hours.

- Repeat Samples collected within 24 hours after you receive notification of a 
positive coliform result.

Non-Compliance Samples

- Additional samples required by DEP in order to help identify  extent of the 
contamination or provide better info.

- Replacement compliance sample that is collected but does not

get analyzed, i.e., expired, broken, insufficient vol. 

- Special Samples collected due to repairs, complaints, or maintenance to ensure 
that coliform has not entered the water distribution system.
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Sample Collection Procedures
 Accidental Contamination – Remove Obstruction 

(aerators, hoses, etc. that harbor bacteria
 Sample Containers – Use Appropriate Type of 

Container (Sample Bottles or Whirl-Pac) 
 Preservation- Use Specified Method; if 

refrigeration required use < 4o C
 Label – Sample Container and Time
 Chain of Custody – Tracing and Handling
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Source Water Protection

 Security and Safety
– Secure from unwanted intruders
– Safe from contamination (natural or man-

made)
 Contamination Prevention Programs
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Security and Safety of the 
Water Sources

 Secure surface water sources

 Properly seal wellheads

 Screen and securely attach well vents 
and caps 

 Properly secure observation, test and 
abandoned wells
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Long-Term Groundwater or 
Wellhead Protection

 Protection of ground water 
sources 

 Subdivision growth controls
 Zoning
 Land purchase
 Acquisition of development rights
 Land use restrictions
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