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Why Test My Water ?Why Test My Water ?

A USGS survey found that 70% of private wells were
contaminated. This contamination could result in acute
or chronic health concerns.

In general, there are no regulations related to well
construction, placement, or required testing.  It is up to
you to determine the safety of your water.

EPA recommends, at minimum, an annual water test for
private wells.   PRIVATE Wells are Not Covered under the EPA,
PADEP Regulations, and most county ordinances or health
departments.
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Drinking Water Drinking Water 
RegulationsRegulations

The Safe Drinking Water Act (SDWA), passed 
in 1974 and amended in 1986 and 1996, gives 
the Environmental Protection Agency (EPA) 
the authority to set drinking water standards.

These standards are divided into two broad 
categories: Primary Standards (NPDWR) and 
Secondary Standards (NSDWR). 
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Primary Standards (NPDWR)Primary Standards (NPDWR)

National Primary Drinking Water Regulations

Primary standards protect drinking water quality by limiting the levels of

specific contaminants that can adversely affect public health and are known

or anticipated to occur in water. They take the form of Maximum

Contaminant Levels or Treatment Techniques.

There are over 100 chemical and biological primary drinking water

standards, which include: trace metals, disinfection agents, disinfection by-

products, radiological, microbiological agents, and organic chemicals.  

Examples:Arsenic, Lead, MTBE, total coliform, Giardia, Trihalomethanes,

Asbestos, Copper, Benzene, Trichloroethane, etc.
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Secondary StandardsSecondary Standards
National Secondary Drinking Water Regulations

These standards were established more for cosmetic effects
(such as skin or tooth discoloration) or aesthetic effects (such
as taste, odor or color) in drinking water. 

The secondary standards include: aluminum, chloride, color, 
corrosivity, fluoride, foaming agents, iron, manganese, odor,
pH, silver, sulfate, total dissolved solids, and zinc.
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Groundwater Birchwood LakesGroundwater Birchwood Lakes
Based on the work conducted in 2008, the

primary water quality problems are as follows:

Total Coliform
Standard Plate Count

e. coli Positive
Iron and Manganese 

Corrosion Related Issues
Discolored Water – Reddish to 

Brown Tints
Odors – Sulfur

Nuisance Bacteria

Some of the Participants in 2008

Thanks for Taking Time to Protect the Groundwater
And Surface Water System !



Birchwood Lakes
2008 

Well Monitoring
18 sites
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100%4Below Nuisance Levels4Nuisance Bacteria

56%10< 1 ntu18Turbidity

00< 0.0103Arsenic

6%1< 0.00518Lead

11 % (< -2.5)2No standard18Saturation Index

6 % 
(Above Normal and exceeds 
chloride limit of 250 mg/L)0                           

(1 at 115 mg/L)> 250 mg/L *18Sodium

61%11> 20 mg/L *18Sodium

17%3 < 6 mg/L

11%2> 160 mg/L 

18Hardness

56%10< 0.05 mg/L18Manganese

17%3< 0.3 mg/L18Iron

00< 1.0 mg/L18Copper

00< 250 mg/L18Sulfate

6%
(Average Normal)No standardNo standard18Conductivity

6%
(Watch Limit of 5 mg/L)

0                           
(1 at 5 mg/L)< 10 mg/L18Nitrate

0%0 (> 8.5)< 8.518pH

0%0 (< 6.5)> 6.518pH

44%8< 500 / ml18
Standard Plate 

Count

16% (e. coli positive)1Absent6E. Coli Positive

33%6Absent18Total Coliform

% Violates# ExceedingStandard or GuidanceTested
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Coliform BacteriaColiform Bacteria
Coliform Bacteria

Absent or < 1 colony/100 ml

Testing Purpose
Used as an Indicator of Sanitary 
Condition of Water Source

Sources
Natural Soil Bacteria
Human and Animal Waste
Insect Waste

Recent Testing
33 % Total Coliform Positive
16 % of TC Positive, where EC Positive.
44% of samples – elevated standard plate count
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Total Coliform Positive

e. coli. Positive
Where Shock Disinfections
Recommended
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Iron and ManganeseIron and Manganese
� Typically associated with aesthetic problems
� Discolored water, staining, bitter taste, and possibly odor 

problems
� Iron – typically red, yellow, or brown staining
� Manganese – typically brown to brownish-black staining
� Typically not a health concern but there are a number of 

disease associated with iron:
– Iron Overload Disease (Hemochromatosis )

Recent Testing (2008)
Iron Elevated – 17 %
Manganese Elevated –56 %

Elevated Iron Levels Elevated Manganese
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Corrosive WaterCorrosive Water
� Chemical or Biochemical Reaction 

between the water and metal surfaces.

� The corrosion process is an 
oxidation/reduction reaction that 
returns refined or processed metal to 
their more stable ore state.

� Corrosion can also be accelerated by: 

� 1) low pH;

� 2) high flow rate within the piping;

� 3) high water temperature;
� 4) Chemistry of the water; and

� 4) presence of suspended solids, such 
as sand. 

Recent Testing (2008):
1) Elevated Lead – 6 %
2) Elevated Conductivity – 6%
3) 11 % Corrosion Index < -2.5
4) 56 % Elevated Turbidity
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Water HardnessWater Hardness
� The hardness of a water is a measure of the 

concentration of the multivalent cations (Ca, Mg, Fe, 
Mn, etc) associated with carbonates (CO3) .

� Hardness is typically reported as mg /L as CaCO3

(calcium carbonate)

� Grains per gallon (1 gpg (US) = 17.12 mg 
CaCO3/L). 

� Hardness Classification: 

– Soft: 0 to 17 mg CaCO3/L

– Slightly Hard: 17 to 60 mg/L;

– Moderately Hard 60 to 120 mg/L
– Hard 120 to 180 mg/L

– Very Hard > 180 mg/L

Recent Testing (2008):
1)  16 % Soft
2) 27 % Slightly Hard
3) 39 % Moderately Hard
4) 12 % Hard
5) 6 % Very Hard
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Areas with 
Corrosion Index < -2.5

Pb > 0.005 mg/L
Zinc > 2.0 mg/L

Elevated Conductivity
Elevated Chloride
Elevated Sodium
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Sediments and StainsSediments and Stains
(Iron and Manganese, others)(Iron and Manganese, others)

Milky or Cloudy

Precipitation of carbonates / sulfates, excessive air, suspended solids,

aquifer material
Bluish Green – Green Precipitates

Copper, hardness, aggressive water and corrosion by-products, nuisance

bacteria

Blackish Tint or Black Slimes

Reactions with manganese and possibly iron, nuisance bacteria

Yellowish or Reddish Tint or Slimes

Humic material, dissolved or precipitated iron, nuisance bacteria
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OdorsOdors

� Rotten Egg / Musty 
Odor

� Oily 

� Methane Smell

� Chemical/ Solvent

� Sulfate, Sulfur,
Iron Nuisance Bacteria

� Gasoline, Oil
Contamination or
Nuisance Bacteria

� Organic Material or
Natural Gas

� Industrial Chemicals
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Taste ProblemsTaste Problems

� Salty or Brackish 
Taste

� Alkali Taste

� Metallic or Bitter 
Taste

� High Sodium

� Elevated Hardnessor 
alkalinity

Corrosion, Low pH, high
metallic content (Cu, Fe,
Mn, Pb, Al, Zn)



Nuisance Bacteria

� All wells that reported a sulfur odor or strange 
odor that were tested for nuisance bacteria were 
positive for Nuisance Related Bacteria (Sulfur 
and/or Iron Bacteria).

� All wells tested for Iron Related Bacteria has Iron 
and/or Manganese Levels at or above the Drinking 
Water Standards.

� Therefore, it appears that most odors, iron, and 
manganese problems are related in part to 
nuisance related bacteria.
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Nitrate + NitriteNitrate + Nitrite

Drinking Water Standards (Primary)
� Nitrate: 10 mg as N/ L
� Nitrite: 1 mg N/L

Health Concern
� Blue Baby Syndrome- Methemoglobinemia

Sources
� Fertilizers
� Human and Animal Waste
� Non-anthropogenic sources (fixation, rock 

weathering)
� Atmospheric Deposition

Recent Testing (2008)
0 % > 10 mg/L

2-samples >2.5 mg/L, 
1-sample > 5 mg/L,  6-samples
with a Nitrate+Nitrite level of 
> 1 mg/L.
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Nitrate+Nitrite
Areas with

6 samples >1.0 mg/L
3-samples >2.5 mg/L, 

1-sample > 5 mg/L



Groundwater & Surface Water 
Connected
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What Next ?What Next ?
What Action a What Action a 

Community Can Community Can 
Take ?Take ?
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Protect Your Water Source
Things You or Your Community Can Do

� Drain Surface Water 
Away from Well

� Install Sanitary Seal
� Annual Testing

� Maintain Records
� Start a Community Based 

Groundwater Education 
Program
Like Carbon County 
Groundwater Guardians
http://www.carbonwaters.org/

� Proper Abandonment 
� Chemical Storage, 

Disposal and Use
� Keep Wellhead Above 

Grade
� Proper Well Location
� Septic System 

Maintenance
� Recycle used Oil and 

Participate in Hazardous 
Chemical Disposal 
Programs

� Well Ordinance/ Covenant

� Poor construction can affect drinking water 
quality

� Poor construction can contribute, promote, 
and facilitate pollution and contamination of 
the groundwater aquifer

� Proper construction can prolong the life and 
yield of the well

Why Care About Well Construction ?

Implement Minimum 
Water Well Standards

� Since the Township or County does not 
have a specific minimum well construction 
standard – Establish a Standard.

� Establish recommended isolation distances 
in addition to isolation distance from septic 
systems and septic tanks.



An Ungrouted 
Residential Well

A Properly 
Grouted Well

Standard Well Cap Sanitary Well Cap

Allow entry for insects, small animals Sealed to prevent contamination

Well Construction Options for Private Wells

Unsanitary Well Cap

� Insects,  Larvae and 
Nests / Egg Masses

� Mouse Colonies
� Snakes
� Beehives
� Mud - when casing to 

close to ground

Types of Contamination - Bacteria, Subject to Vandalism, Salts



Additional Options for Local 
Agency or Community

� Developing Water Well Ordinance that provides 
construction standards and an initial water quality 
and yield analysis.

� Developing Well Construction and Placement 
standards – beyond a minimum isolation distance 
from land-based wastewater systems, what about 
hazardous chemicals, manure storage, stormwater 
facilities, floodplains, etc.

Why an Ordinance or Covenant?
Primary reasons for the ordinances 
included:
� Improper Well Construction
� Incidents of Well Contamination

–Improper Siting
–Interconnection with Contaminated Site
–Induce Contamination – Lack of Grouting
–No Testing Requirements to ensure potability

� Induced Contamination of the Groundwater 
Aquifer.

Online Directory of State Water Well Ordinances
Groundwater Protection Ordinances

http://www.epa.gov/owow/nps/ordinance/mol7.htm

Well Construction Specs
Jackson Township, Monroe County, PA

� Casing must be 18 inch above grade
� Must use a sanitary well seal
� 19# casing must be at least 40 feet in length and 10 feet 

into bedrock (does not say the bedrock should be firm)
� All casing must be threaded and coupled or if welded, a 

certified welder must weld it.
� Annulus must be grouted with neat cement grout, Promix

cement grout, or concrete grout to within approximately 5 
feet of the top of the casing.

� Well must be disinfected – this does not mean long-term 
disinfection treatment, but shock disinfected.



Well Construction Specs
Paradise Township, Monroe County, PA

� Casing must be 24 inch above grade or the 100-
year flood level of record

� Must use a sanitary well seal
� 19# casing must be at least 50 feet in length and 

10 feet into bedrock (does not say the bedrock 
should be firm)

� Annulus must be grouted with bentonite grout.
� Well must be disinfected – this does not mean 

long-term disinfection treatment, but shock 
disinfected.

Well Construction Specs
Ryan Township, Schuylkill  County, PA

� Casing must be 12 inch above grade 
� Casing wall thickness must be at least 0.1875 inch (13#)
� Must use a sanitary well seal
� Casing must be at least 40 feet in length and 10 feet into 

bedrock (does not say the bedrock should be firm)
� Annulus must be grouted within 24 hours with bentonite 

grout or Neat cement grout (No disturbance – 2 hours 
bentonite and 48-hours cement).

� Well must be disinfected – this does not mean long-term 
disinfection treatment, but shock disinfected.

A Properly Constructed (Sanitary) 
Residential Water Well Has:

� casing that extends at least 15 feet into firm bedrock or 50 feet below ground, 
whichever is greater;

� casing of adequate wall thickness (>  13# - casing);

� a driveshoe on the bottom of the casing;

� all casing must be threaded and coupled or if welded, a certified welder must weld it.

� annular space should be grouted and casing should have a sanitary well cap;

� casing at least 12 inches above grade and 3 feet above flood elevation; and

� Wellbore shock disinfected and tested for general water quality.



Should a Private Well 
be Drilled Here?
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