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Water Facts
• 70% of the human body is made up of water
• Essential to all living things
• Universal Solvent
• Dissolves most substances

• Humans use
• 80 – 100 gallons a day
• 100,000 gallons per year
• Olympic size swimming pool every 6 years

• Renewable Resource

How is Water Renewed?

Safe Drinking Water Act 1974
• The Safe Drinking Water Act (SDWA) 1974 was established to protect the quality of
drinking water in the U.S.
• The Act authorizes EPA to establish minimum standards to protect tap water and
requires all owners or operators of public water systems to comply with these
primary (health-related) standards.
• The 1996 amendments to SDWA require that EPA consider a detailed risk and cost
assessment, and best available peer-reviewed science, when developing standards.
• Require that once every five years EPA issue a new list of no more than 30 unregulated
contaminants to be monitored by public water systems (PWSs).
• The first Unregulated Contaminant Monitoring Rule (UCMR 1) was published on
September 17, 1999
• Currently EPA is working on UCMR 5, was published on March 11, 2021

Safe Drinking Water Act 1974 Standards
• Primary Standards
• A list of contaminants that can cause health affects.
• Enforceable standards or Maximum Contaminate Levels (MCLs) established.
• Public water supplies must be below these standards.

• Secondary Standards
• A list of contaminates that do not cause health affects but affect the quality of the
drinking water.
• There is an established Secondary(MCL)
• Cause taste and odor issues
• Color and clarity
• Corrosive or cause staining

Primary and Secondary Contaminants
Secondary Contaminates

Primary Contaminates
Contaminant

MCL or TT1

Potential health effects from longterm3 exposure above the MCL
Increase in blood cholesterol;
decrease in blood sugar

Common sources of contaminant in
drinking water
Antimony
0.006
Discharge from petroleum
refineries; fire retardants;
ceramics; electronics; solder
Arsenic
0.010
Skin damage or problems with
Erosion of natural deposits; runoff
circulatory systems, and may have from orchards; runoff from glass &
increased risk of getting cancer
electronics production wastes
Asbestos (fibers >10 micrometers) 7 million fibers Increased risk of developing benign Decay of asbestos cement in water
per Liter (MFL)
intestinal polyps
mains; erosion of natural deposits
Atrazine
0.003
Cardiovascular system or
Runoff from herbicide used on row
reproductive problems
crops
Barium
2.000
Increase in blood pressure
Discharge of drilling wastes;
discharge from metal refineries;
erosion
of natural deposits
Benzene
0.005
Anemia; decrease in blood platelets; Discharge from factories; leaching
increased risk of cancer
from gas storage tanks and
landfills
Benzo(a)pyrene (PAHs)
0.000
Reproductive difficulties; increased
Leaching from linings of water
risk of cancer
storage tanks and distribution
lines
Beryllium
0.004
Intestinal lesions
Discharge from metal refineries
and coal-burning factories;
discharge from electrical,
aerospace, and defense industries
Bromate
0.010
Increased risk of cancer
Byproduct of drinking water
disinfection
Cadmium
0.005
Kidney damage
Corrosion of galvanized pipes;
erosion of natural deposits;
discharge
from metal refineries; runoff from
waste batteries and paints
Glyphosate
0.700
Kidney problems; reproductive
Runoff from herbicide use
difficulties
Carbofuran
0.040
Problems with blood, nervous system, Leaching of soil fumigant used on
or reproductive system
rice and alfalfa

Public Health Goal
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TYPES OF WATER SYSTEMS
&
WELLS

Types of Water Systems
• Public Water System
• Regulated by the Ohio EPA
• Defined by the number of service connection or the number of people
served.
• At least 15 service connections.
• At least 25 people for at least 60 days each year.

• Water supplied by a water treatment plant or well.

• Private Water System
• Regulated by the Ohio Department of Health
• Households and business that serve less than 25 people per day for less
than 60 days per year.

Types of private water systems
• Well
• Excavating below the surface of the water greater than 10 feet for removing ground
water for human consumption

• Cistern or Water Storage Tank
• A private water system hauled water storage tank is any tank used to store potable water
for use as a private water system supply delivered by a registered water hauler from an
approved public water source.

• Spring
• A private water system spring is where ground water flows naturally from rock or soil onto
the land surface or into a body of water or a shallow aquifer that is intercepted at a depth
of ten feet or less and is used for the purpose of providing water for human consumption.

• Pond
• A private water system pond, is one that is constructed for the purpose of supplying potable water
to one single-family dwelling and the entire watershed that fills the pond is under the complete
control of the pond owner.

Ground Water and Types of Wells

Drilling Methods
• Drilled

• 50 – 400 feet deep
• Submersible pump
• Types
• Cable drilling method
• Rotary drilling

• Driven (Drive Point)

• 30 – 50 feet deep
• 2 to 3 inches in diameter

• Dug

• Shallow, typically 10 – 30 feet
deep
• larger in diameter

Components of a Well
• Sample Tap
• Non threaded and as closed to the
pressure tank as possible.
• Additional sample taps may be needed.

• Drain Valve
• Pressure gauge
• Pressure switch
• Backflow preventer
• Pressure tank

Components of a well
• Casing
• 12 inches above grade
• Plastic or steel
• Sealed with a bentonite grout

• Well cap, vented and water type
• Pitless adapter
• Well screen
• Pump
• Submersible
• Jet pump

How does my well work (Private Water Network)

Information about my well
• Ohio Department of Natural Resources
• Water Well Log Search
• https://apps.ohiodnr.gov/water/maptechs/wellog
s/app/
• Understanding your water well (Fact sheet 01-62)
• How to read a well log (Fact sheet 92-16)

• Well log
•
•
•
•
•

Drilling company
Drilling method
Casing diameter
Geological formation
Flow information
• GPM
• Static water level

5 MINUTE BREAK

WELL MAINTENANCE AND
DISINFECTION

Well Health and Maintenance
• Always use a registered private water contractor for
repairs.
• Keep hazardous materials away from your well.
• Ensure your well cap is 12” from the ground when
landscaping.
• Maintain proper isolation distances.
• Periodically check your well cap.
• Check the well casing for deterioration.
• Check fittings and piping for corrosion.
• Ensure water is sloping away from the well.

Well Health and Maintenance
• Protect your well from vehicles.
• Protect from back-siphonage.
• Record changes in your water quality (taste, odor, or color).
• Record conditions around these changes.

• Keep records of your well and maintenance activities.
• Change filters routinely.
• Keep up with maintenance and chemicals for water softeners.
• Perform routine water quality testing (total coliform bacteria).
• Disinfect your well when bacterial levels exceed the standard
• Total coliform > 4.0 cfu/100mL
• E. coli > 1.0 cfu/100mL

Water Well Disinfection
• What are some reasons for disinfection
• Positive total coliform result.
• Maintenance to the any part of the well head.
• General maintenance.
• Presence of other types of bacteria.
• Iron bacteria
• Sewage or fuel oil smell
• Orange staining or oil film

• Sulfur bacteria
• Rotten egg smell
• Yellow or black staining

Water Well Disinfection
• Ohio Department of Health (ODH)
• Homeowner simplified procedure
• Should disinfect after positive bacteria result or for general
maintenance.

• Equipment and supplies
•
•
•
•
•
•
•

Unscented household beach
White vinegar
5 gallon bucket
Garden hose
Well log
ODH Disinfection calculator
Chlorine test strips (Optional)

Disinfection calculator

Disinfection Procedure
1.

Secure some water for drinking, and do some laundry.

2.

By-pass all water treatment units (softener).

3.

It is recommend to pump the well for 24 hours (this may not be possible).

4.

Use the disinfection calculator for to determine the volume of bleach and
vinegar needed (Example ~1/3 gal of bleach, ~1 gal vinegar).

5.

In a 5 gallon bucket mix water, vinegar, and bleach.
• Fill the bucket with 2 – 3 gallons of water, add vinegar and mix, then add the
bleach.

6.

Remove well cap and add the solution to the well.

7.

Use a garden hose to flush the sides of the well and recirculate the water
• May see some sediment or debris in the water.
• Purge the well until the debris is minimized or water is clear.

Disinfection Procedure
8.

Run water to all fixtures (flush toilets, run washing machine).

9.

Let the water sit in the well and distribution system for 8 to 24 hours.

10. Flush the system.
• Recommend flushing the well using a garden hose to purge the well until
chlorine odor has dissipated.
• Find a use for the water power wash the deck or drive

11. Flush the fixtures in the house, test for chlorine using test strips.
12. It may take a few days for all the chlorine to dissipate.
13. Once the chlorine is negative on the test strip resample for coliform
bacteria (48 – 72 hours)

Enhanced Disinfection
• Performed by a private water contractor when the water cannot meet
the water quality limits for bacteria.
• Deep cleaning of the well and entails the removal of the pump and
lines.
• The casing is cleaned with wire brush and swab.
• May also involve a chemical cleaning if large amounts of deposits are
noticed.
• Well must be redeveloped and the sediment removed.
• Well is disinfected and must sit for 24 hours.
• Purge the well, check for residual chlorine.
• Retest for total coliform bacteria (48 – 72 hours)

Continuous Disinfection
• Needed when the well cannot meet water quality
criteria for bacteria.
• May be required after enhanced disinfection fails.
• A dye test and camera inspection should be performed
to confirm the well casing is stucturaly sound.

• Continuous disinfection requires and alteration permit
form the Board of Health.
• U.V Light Sterilizers
• Chemical disinfection with chlorine (bleach)

WATER QUALITY AND QUANTITY
TESTING

Why don’t people test their wells?
• We’ve been drinking it for years.
• Don’t know what to test for.
• Don’t understand how and where to sample.
• Didn’t know that they should be testing the water.
• Testing cost to much.
• Better to wait until there is an issue.
• Results are complicated.

Water Quantity Testing
• Physical or hydrological performance of a well.
• Performed by registered private water contractor
• Flow test rate and recovery rate
• Static water level and well depth
• Equipment test (pump, pressure tank, filters….)

• Performed on
• New wells
• Redeveloped wells
• Alteration to the well

• There is a significant change in flow or sediment in the water.

Water Quality Testing
• Testing to identify chemical and biological contaminants
in the well.
• Baseline testing

• Sampling can be performed by the homeowner or a
qualified technician.
• Testing must be performed by an Ohio EPA certified or
an accredited laboratory.
• Chemical
• Major Ions – Ca, Mg, Na, K, and Chloride, Sulfate…
• Trace elements: Metals (Arsenic, Iron, Manganese….)
• Organics: Volatile and Semi-Volatile

• Biological
• Bacteria (Total Coliform and E. coli)

Why am I sampling my well and where should I sample?
• Sampling Points

• Sample tap at the well.
• After a treatment process.
• Kitchen faucet or faucet closest to the well.

• Do you have concerns about your water or the
distribution system?

• Do you have concerns about your water softener or
treatment system?
• Baseline sampling for a new well or oil and gas
drilling?
• Concerned with someone’s health or did someone get
sick?
• Strange odor, color, smell or taste?
• Increase in the presence of sediment or Turbidity?

Water Quality Testing Geauga Public Health
• Testing on all new wells, altered wells, or during property transfer
• Total coliform < 4.0 cfu/100mL
• E. coli < 1.0 cfu/100mL
• Screening for Nitrate <5.0 mg/L and Nitrite <0.5 mg/L
• Nitrate MCL 10 mg/L, Nitrite 1.0 mg/L

• Wells with coliform values > 4.0 colonies/100mL
• Do not used for human consumption.
• Disinfect the well and retest until <4.0 colonies/100mL
• Enhanced disinfection may be needed or continuous disinfection if
coliform bacteria is still present.

• Wells with Nitrate or Nitrite values > 5.0 mg/L or >0.5 mg/L
• Recommend confirmatory testing.
• Confirmation test is positive additional treatment may be needed.

Water Quality Testing Bacteria
• Total Coliform
• Total coliform organisms are naturally
occurring in the environment.
• Indicator organism, mean there is the potential
that other harmful bacteria may be present.
• Limit is < 4.0 cfu/100ml
• Health effects nausea, diarrhea, and cramps

• E. Coli (Fecal Coliform)
• Human and animal waste
• Limit < 1.0 cfu/100mL
• Same health effects as total coliform but may
be more severe.

• Prevention

• Inspect well for damage

• Loose or broken well cap
• Cracked or broken well casing

• Maintain isolation distances
• Failing septic tanks
• Animals
• Landscaping

• Treatment

• Disinfect your well
• Make repairs
• Eliminate sources of contamination

Water Quality Testing Nitrogen
• Nitrate

• Naturally occurring in the environment.
• Indicates the breakdown of organic matter or
ammonia.
• Limit or MCL is 10.0 mg/L
• Affects the oxygen transport in the blood.
• Infants blue baby syndrome.
(Methemoglobinemia)
• Adults with cardiovascular disease, lung disease
or anemia.

• Nitrite
• Intermediate stage of the oxidation of ammonia
to nitrate.
• Limit or MCL 1.0 mg/L
• Similar health affects as nitrate.

• Prevention

• Inspect well for damage

• Loose or broken well cap
• Cracked or broken well casing

• Maintain isolation distances
• Failing septic tanks
• Animals
• Landscaping

• Treatment

• Make repairs
• Identify sources of contamination
• Additional treatment my be needed.

Water Quality Testing Heavy Metals
• Arsenic (MCL 0.01 mg/L)
• Naturally occurring in the environment in rocks
and soil, wood preservatives, and agricultural
chemicals.
• Carcinogen

• Lead (Action limit of 0.015 mg/L)
• Contaminate from pipes and the distribution
system, lead solder, and submersible pumps
• Developmental and behavior problems.

• Manganese (SMCL 0.05 mg/L)
• Taste and odor problems, or staining.
• Can affect memory, attention, and motor skills
with long term consumption.

• Prevention

• Inspect well for damage

• Loose or broken well cap
• Cracked or broken well casing

• Maintain isolation distances

• Agriculture, treated lumber

• Eliminate sources

• Treatment
• Reverse osmosis
• Carbon filters

Water Quality Testing Secondary Contaminates
• Copper (SMCL 1.0 mg/L)

• Metallic taste, blue green staining

• Iron (SMCL 0.3 mg/L)

• Sediment, rusty color or red and orange staining

• Sulfate (SMCL 250 mg/L)

• Salty taste, may have corrosion or yellow staining

• Chloride (SMCL 250 mg/L)

• Salty taste and white deposits

• pH (6.5 and 8.5)

• Low pH bitter taste, cause corrosion, dissolve metals
• High pH feel slippery, baking soda taste, deposits

• Fluoride (SMCL 2.0 mg/L)
• Tooth discoloration

• Treatment types
•
•
•
•
•
•

Filters
Softeners
Iron filters
Reverse osmosis
Ion exchange
Aeration

Sulfur Bacteria & Hydrogen Sulfide
• Sulfides are stable in low oxygen environments whereas
sulfates are stable in high oxygen environments.
• Sulfur bacteria survive in low oxygen environments and use
sulfate as their energy source.
• Sulfur bacteria can survive in plumbing systems, water heaters,
and water softeners.
• Treatment types
•
•
•
•
•
•

Point of use: Reverse Osmosis
Ion exchange
Air stripping
Chlorination
Shock chlorination
Hot water tank modification

Iron Bacteria
• Iron bacteria are microorganisms that use iron as an energy
source.
• Iron bacteria are not hazardous to health but they cause taste
and odor problems and are a maintenance issue.
• Unpleasant taste and/or odors resembling fuel oil, sewage, or
rotten vegetation.
• Reduced well yields due to biofilm clogging and Premature
corrosion of well components.
• Rusty slime buildup in toilet tank, on filters, or the inside of the
well casing.
• Difficulty in eliminating coliform bacteria because the biofilm
protects the bacteria from the chorine disinfectant.
• Costly and difficult well rehabilitation.

Well Interpretation tools
• Ohio State University Extension
• https://ohiowatersheds.osu.edu/know-your-well-water/well-waterinterpretation-tool

• Be Well Informed
• https://www4.des.state.nh.us/DWITool/Welcome.aspx
• https://bewellinformed.info/workbench
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