
CLEAN WATER IS 
EVERYONE’S BUSINESS

LESS THAN THREE PERCENT OF OUR PLANET’S 
WATER IS FRESH WATER, AND LESS THAN HALF OF 

THAT IS AVAILABLE AS A LIQUID; THE REST IS 
LOCKED AWAY AS ICE IN POLAR CAPS AND 

GLACIERS. FOR THESE REASONS, FRESHWATER IS  
A PRECIOUS RESOURCE.



BUCKS2040 VISION PLAN
RESIDENT SURVEY

91% of Respondents Agreed or Strongly 
Agreed that Bucks County Future should 
include access to Clean Air and Water



WHAT’S IN THE WATER?
BUCKINGHAM TOWNSHIP EAC





How Does a Well Work?



Impermeable layer (aquitard)
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Wells and Springs Utilize Groundwater Aquifers
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40 inches of precipitation

Well
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Types of Aquifers in PA

Type Color Well Depth Quality

Sandstone and Shale Gray 80-200 ft Moderately Hard 200-
250mg/l

Carbonate/Limestone Light Blue 100-250 ft Hard water>250 mg/l
Sinkholes

Crystalline Rock Green 75-150 ft Soft but may contain iron



Monitoring Groundwater Levels

http://pa.water.usgs.gov/durplots/well_duration.html



When the Well is Pumped

Water flows into the well 
from the surrounding rock

The “sustained yield” tells us how 
much water we can pump over a 
long time 



Surface water

Groundwater Moves!

Barnyard, yards, dumps, mines, septic systems, etc.

Aquifer Contamination

Well Head

Contamination

How do wells get contaminated 

Soil

Bedrock

Aquifer

Rain



LAND USE IMPACTS GROUNDWATER

Industry
Organics, Petroleum

Agriculture
Bacteria, Nitrate, Pesticides

Mining
Metals, pH

Landfills
Organics, ?

Roads
Chloride, Sodium

Houses
Bacteria

Nitrate

Sediment

Yard Chemicals

Gas Drilling
Barium, chloride, TDS



WELLHEAD PROTECTION AND LAND USE

“It’s Cheaper to Prevent Contamination”



Keep activities at least 100 feet or more from wellhead 

or spring box

Water Supply Protection Starts at Home!

Septic systems

Driveways

Fertilizer

Pesticides



Photo by Tom McCarty

Don’t Get Carried Away !



Sanitary Well Caps



WHAT IS IN MY WATER?



Drinking Water Standards
➢ “Acceptable” levels of the pollutant in drinking water, enforced by DEP 

for public supplies

➢ Specific to intended water use

➢ Primary (health) and Secondary (aesthetic) Standards exist for 
drinking water

➢ Limits set by the U.S. EPA, enforced by the PA DEP – on public water 
systems only!

➢ Primary = health based (MCL)

– Total coliform bacteria = absent (<1/100 mL)

– E. coli bacteria = absent (<1/100 mL)

– Arsenic < 0.01 mg/L(ppm)

– Nitrate < 10 mg/L (ppm)

– Lead < 0.015 mg/l (ppm)

➢ Secondary = aesthetic (RMCL or SMCL)
– Iron = 0.3 mg/L (ppm)
– Hardness (TDS)
– Corrosivity
– pH = 6.5 to 8.5



Coliform and E. coli Bacteria in Private Wells

• Coliform are “indicator 
organisms” that occur from 
surface runoff, insects, etc.

• May cause flu-like 
symptoms

• E.coli come from animal 
waste

• Both should be zero in 
drinking water

• Often related to 
construction of water well 
or septic systems
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BACTERIAL CONTAMINATION
TYPICALLY LOCALIZED, WELLHEAD ISSUE

33% exceed drinking water standard



Arsenic in PA Private Well Water

Limit 10 ppb



Nitrate-N in Water Wells
4% exceed drinking water standard

Limit 10PPM



Lead in Water 
• Lead is rarely in PA ground water but is extracted 

from lead containing pipes in water supply systems

• A survey of private water supplies (individual homes 
using groundwater wells) across Pennsylvania in 
2006 and 2007 found that 12 percent contained 
unsafe lead levels of above 15 µg/L. 

• The survey also found that high lead levels could 
nearly always be explained by corrosion of lead from 
metal plumbing components.

http://www.rural.palegislature.us/documents/reports/drinking_water_quality.pdf


Common Naturally Occurring Aesthetic 

Problems in PA Groundwater
• White residue, dull laundry – hardness

– Especially in carbonate (limestone) areas

• Reddish stains, metallic taste – iron

– Common in sandstone / shale aquifers

• Black stains, metallic taste - manganese 

– Often occurs with iron

• Rotten egg odor - hydrogen sulfide gas

– Very common in wells in certain shale formations

• Blue stains, metallic taste - corrosive water

– Generally caused by low pH and soft water
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2023 Results from a Survey of 300 Private Wells in Pa-60% 
failed a health based standard

Water Test
Parameters

Percent of Water
Supplies Failing

Total Coliform bacteria 29%

E. coli bacteria 5%

Nitrate 3%
Manganese 12%
Lead 4%
Copper 12%
Arsenic 2%
*Sodium 42%
Barium < 1%

Sodium does not have a drinking water standard in Pennsylvania.  Levels above 20 mg/L were considered “failing” 
because this is the concentration that could be a concern to those on low-sodium diets (Swistock & Clark, 2023).

https://extension.psu.edu/common-water-test-parameters-related-to-natural-gas-drilling


WHY TEST YOUR WATER?

▪25% of private water supplies have never been tested, 
another 20% have only been tested by a water treatment 
company!

▪Many contaminants have no obvious symptoms in water

▪Routine water testing can protect your health



Where to Get Your Water Tested

• Certified state accredited labs

• List from PA DEP or Extension office ( online)

• Penn State Extension

• County offices carry test kits

• Regional DEP office

• Generally only do bacteria testing

Penn State Water Testing Lab



How Do You Take a Water Sample?

• Use a clean container from the certified laboratory

• Follow lab instructions carefully

• Be especially careful with bacteria sample collection

• Keep samples cool for delivery to lab



A Penn State Water Test Report

Simple

User friendly

Less information



What is PFAS ? 
Should I be Concerned?

PFAS= Per- and Polyfluoroalkyl Substances



• PFAS are a group of man-made chemicals 
used in many consumer products, including 
food wrappers, fabrics, clothing and carpets, 
to make them resistant to water, oil, grease, 
stains, and heat. Certain types of firefighting 
foam may contain PFAS.



PFAS= Per- and Polyfluoroalkyl 
Substances –
• PFAS are widely used, long lasting chemicals, components of which break 

down very slowly over time.

• Because of their widespread use and their persistence in the environment, 

many PFAS are found in the blood of people and animals all over the world 

and are present at low levels in a variety of food products and in the 

environment.

• PFAS are found in water, air, fish, and soil at locations across the nation 

and the globe.

• Scientific studies have shown that exposure to some PFAS in the 

environment may be linked to harmful health effects in humans and 

animals.

• There are thousands of PFAS chemicals, and they are found in many 

different consumer, commercial, and industrial products. This makes it 

challenging to study and assess the potential human health and 

environmental risks.



What we don’t know about PFAS
• How to better and more efficiently detect and 

measure PFAS in our air, water, soil, and fish 

and wildlife

• How much PFAS are people exposed to

• How harmful PFAS are to people and the 

environment

• How to best remove PFAS from drinking water

• How to manage and dispose of PFAS



PFAS in Water
• On January 14, 2023, PA DEP published the PFAS 

MCL Rule. 

• This rule set a maximum contaminant level (MCL) 
for two PFAS: perfluorooctanoic acid (PFOA) and 
perfluorooctanesulfonic acid (PFOS), two of the 
more common and persistent PFAS chemicals. 

• The MCL for PFOA was set at 14 parts per trillion 
(ppt) and the MCL for PFOS was set at 18 ppt. 

• The required monitoring is set to begin in 2024,



PFAS in Water
• On March, 2023, US EPA proposed drinking water maximum 

contaminant levels (MCL) for six PFAS compounds.

• When fully implemented, the proposed rules will become 
enforceable federal drinking water standards requiring public 
drinking water treatment plants to reduce levels of PFOA and 
PFOS to meet the standard.

PFAS Compound Proposed MCL

Perfluorooctanoic acid (PFOA) 4 PPT

Perfluorooctane sulfonic acid (PFOS) 4 PPT

Perfluorononanoic acid (PFNA) 1 PPT

Perfluorohexane sulfonic acid (PFHxS) 1 PPT

Perfluorobutane sulfonic acid (PFBS) 1 PPT

Hexafluoropropylene oxide dimer acid (HFPO-DA) 
(commonly referred to as a GenX chemical)

1 PPT



We have PFAS in Local Streams
Stream PFOA (PPT) PFOS (PPT) Hazard Index 

Neshaminy 
Creek in 
Langhorne PA

11.0 PPT 23.0 PPT 1.4

Table: Frank Kummer Source: U.S. Geological Survey

And some in Bucks water supply- Below PA’s MCL’s

Water source PFOA (PPT) PFOS (PPT)

Doylestown Borough Water 
Department

11.6 13.7

Solebury/Lahaska  EP101* 11.2 15.0

Solebury/Lahaska EP102* 7.6 14.3

Quakertown Burrough 11.2 9.6

Grand View Hospital Sellersville 7.2 13.3

Table: Oliver Morrison Source: Pennsylvania DEP * Bucks County Water Authority

https://files.dep.state.pa.us/Water/DrinkingWater/Perfluorinated%20Chemicals/SamplingResults/PFAS_Sampling_Final_Results_May_2021.pdf


Resources
• Master Well Owner Network (psu.edu)

• Water Testing — Agricultural Analytical 
Services Lab — Penn State College of 
Agricultural Sciences (psu.edu)

• Https://extension.psu.edu/testing-and-
treating-pfas-chemicals-in-pennsylvania-
water-wells

• Water & Wastewater | Buckingham Township 
(buckinghampa.org)

https://extension.psu.edu/programs/mwon
https://agsci.psu.edu/aasl/water-testing
https://agsci.psu.edu/aasl/water-testing
https://agsci.psu.edu/aasl/water-testing
https://extension.psu.edu/testing-and-treating-pfas-chemicals-in-pennsylvania-water-wells
https://extension.psu.edu/testing-and-treating-pfas-chemicals-in-pennsylvania-water-wells
https://extension.psu.edu/testing-and-treating-pfas-chemicals-in-pennsylvania-water-wells
https://www.buckinghampa.org/departments/water-wastewater/
https://www.buckinghampa.org/departments/water-wastewater/


Thank You !



Join us for part 2-Stormwater
• January 24th 1-3PM
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