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Professional Consulting Services in the areas of water 
quality, soils, stormwater, geology, aquifer analysis, and 

land-development.
Baseline Sampling– Chain-of-Custody

Expert Testimony 
Facilitate Distance Learning and 

Custom Training Programs

http://www.bfenvironmental.com

Professional Geologist
Soil Scientist- Nationally Certified

PA SEO
Licensed Well Driller
Water Quality Expert

B.F. Environmental Consultants Inc.

A bit - Younger



PACleanwater.org
Keystone Clean Water Team

Private Well Owner Education
Source Water Protection Issues
Groundwater Education
Alternative, Renewable, and Homegrown Energy Issues
Training Community, Young Adults, and Children about Science, Energy
and the Environment
Training Professionals- “Public Outreach”
http://www.pacleanwater.org



Get on the Path to Clean Water 
Knowyourh2o.com

The KnowYourH2O Path to Clean Water Program was created to raise awareness 
of the threats to the health and safety of our drinking water supplies and 
sources which can impact your health, your families health, and your home and
community.  We do not create social justice warriors or activists, we help to
create educated and informed citizens. 

• Environmental and Professional Education and Training for Citizens and Local 
Municipalities

• Water Quality Help Guides – Information Library
• Community and Business Outreach Programs (Water Testing / Assessments)
• Low Cost – Informational Water Testing Program with National Laboratories
• Discuss Issues related to Indoor (Drinking Water/ Living Conditions) and 

Outdoor Environmental Topics 

Websites:
http://www.knowyourh20.com



Social Media Campaign
Facebook Campaigns
Public Group– Keystone Clean Water Team 
Public Group – National Water Test Water Research
Public Group – Know Your H20 ?

Twitter 
@PACLEANWATER
@KeystoneWater
@KnowYourH20PATH

LinkedIn
@PACleanwater
@know-your-h20
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Note:  Presentation Will be Available Online

• Go to http://www.knowyourh20.com
• TOP Menu: Project Pages
• Select the Big Bass Lake Project Page
• By July 11, 2025- This presentation will be able to 

download a color pdf of this presentation (free).
• You will also find links to other resource information 

and mail order water testing kits. 



Goals For Today !

• Brief Discussion about 
Water Wells and 
Drinking Water Issues for 
this Region.

• Brief Discussion about On-lot 
Septic System
Use and Maintenance 
for this Region



Standard Well Cap Sanitary Well Cap

Allow entry for insects, small animals Sealed to prevent contamination

Well Construction Options for Private Wells



Well Construction Options for Private Wells

Well had NO Well Cap !



This image in the booklets as  a black and white image, but 
the pdf version of the booklet it is in color.

What you normally see ?  (There is alot your missing)



An Ungrouted 
Residential Well

A Properly 
Grouted Well
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Bentonite Grout

Pitless Adapter
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Components of a Well
Well Cap

Electrical Service (in conduit)

Pitless Adapter

Drop Pipe

Pump and Motor

Water Delivery Line
Casing

Driveshoe

TO Septic

Pressure Tank Treatment

Pitless Units (NSF 61 Best)

Pitless Unit Installed
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Components of a Well (Pump, Motor, 
Delivery Line)

Well Cap
Electrical Service (in conduit)

Drop Pipe

Pump and Motor

Water Delivery Line
Casing

TO Septic

Pressure Tank Treatment
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Components of a Well (Pressure/ Treatment)
Well Cap

Electrical Service (in conduit)

Water Delivery Line
Casing

TO Septic

Pressure Tank Treatment



Based on the geology of the NEPA and my 20 years 
experience, the common water quality problems are as 

follows:

Corrosive Water
Low pH

Soft Water (low hardness) to 
Moderate Hardness

Iron, Manganese, Arsenic
Total Coliform Bacteria

Nuisance Bacteria
Sulfur Odors

Contamination by VOCs, SOCs, Glycols, Saline Water, and Radionuclides are NOT 
COMMON, but saline water may influence  1 to 3 % of wells – This is 12,000 to 36,000 
households in PA!



This is Drinking Water in PA and the Poconos?

Iron / Manganese
Arsenic 

Bacteria (Total Coliform, E. coli, 
Heterotrophic Bacteria, and Nuisance Bacteria)

Sediment / Gases (Sulfur/ Methane)

Corrosion
(Copper, Lead, Nickel, 
Aluminum, Nickel, 
Chromium, Zinc)

50%
Other 50%



Historic Testing in Big Bass Lake

• Since 2015, we have been involved with 3 private well 
sampling and testing events in Big Bass Lake.

• During the period from 2015 to 2017, a total of 54 private 
well samples were tested for a range of parameters.

• During homeowner interviews, the primary concerns that 
were reported were discolored water, strange odors, taste 
issues, staining, and corroding plumbing and piping. 

• My favorite – My Bourbon tastes BAD,  when I use ice from 
my refrigerator. 

Get Tested – The
Community Program

https://www.knowyourh2o.com/projects/big-bass-lake-drinking-sampling-and-testing-outreach-program

Get on the Path and Working as a Community



Parameters of Concern for Big Bass Lake
% of QualifierExceedConcern

Population54
Total Number of 

Samples
27.8< 6.515pH (low)
38.9Positive21Total Coliform
3.7Positive2E. Coli
7.4> 0.05 mg/L4Manganese
3.7> 0.005 mg/L2Lead 

37.0< -2 20Corrosion Index

pH, Manganese, and Corrosion – Typically caused by water quality 
within the aquifer, but may be associated with other issues. 
Total Coliform / E. Coli – Well Placement, Well Cap, Construction, Septic
Lead – Reaction of Water with fixtures and household piping.



Additional Parameters to Monitor for Big Bass Lake

PercentQualifierDetectsMonitor

2.2Detected1 (0.003 mg/L)Arsenic

20.4Detected11Iron

55.6> 0.5 mg/L30Nitrate

48.1Detected26Copper
7.4Detected4Zinc

11.1> 2506Total Dissolved Solids
Iron and Arsenic – aquifer properties and if you have an iron or
Manganese problem you may have an arsenic issue.
Nitrate – Land-use (Septic Use/ Agriculture)
Copper and Zinc – Water quality and corrosive water
Total Dissolved Solids – Road Salt, Septic, Construction 



Big Bass Lake Well Water -Total Hardness 

ConcernNumbermg CaCO3/LHardness
To Soft (over 

treated)8< 17 Soft

Nuisance917 to 60 Sl. Hard

Ok29> 60 to 120Mod. Hard

Nuisance7> 120 to 180Hard

To Hard1> 180V. Hard

Samples that were consider “To Soft” – Typically associated
with water that had been treated using a softener.
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Project Your Water Well / Drinking Water

• Divert Surface Water Runoff Away from Wellhead
• Annual Water Test
• Annual Maintenance on Water Treatment Systems
• Conserve Water/ Fix Leaks
• Proper Use and Storage of Chemicals and other 

Hazards
• Maintain your septic system.
• Develop minimum standards for well construction.

Remember We ALL Live Downstream
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How Contaminants Can Get In to the Aquifer (Surface)

Ungrouted Well Pit Sanitary Well



Get Your Water Tested for What YOU 
Need
• Use eyes, nose, and mouth to identify problems
• Get the water tested and Inspect the Well
• Identify Problems and Take Action
• Action Does not always mean long-term 

treatment, but it may be changing well cap, etc.
• If necessary, install treatment, maintain, and 

monitor.
• Annual Water Test –”Working as a Community” 

https://www.knowyourh2o.com/ “We can help!”



Summary – Drinking Water
Keys to Safe Drinking Water (Private Well)

Proper Handling of Chemicals and Waste
Development of Local Standards
Understand Your Source
Annual Water Testing
Public Education and Outreach
Work as a Community

Mail Order Testing



Managing Sewage with  Septic Systems – Why?

Health Reasons and Concerns
Economic Reasons (infrastructure costs)

Environmental Impacts and Concerns
(waterborne disease, lake eutrophication, Nutrients 
(phosphate), and Harmful Algal Blooms (us and our 

pets), degraded swimming conditions, and)
Others?

Nuisance and Health Issues Protecting Ground Water Resources

We Rely on Clean
Ground Water



Septic 
• Septic is from the Greek “septikos (sep-e-kos),” meaning to putrefy or 

“characterized by putrefaction”. 

• Wastewater from a home or a business is generated from toilets, sinks, 
showers, bathtubs and anything that drains into the septic system.

• Water from toilets are considered blackwater and water from sinks, 
showers, bathtubs are considered greywater. 

• Blackwater generally contains fecal matter; whereas, grey is generated 
from processes such as bathing, dishwashing, and laundry, but can 
contain fecal material. 

• Greywater comprises approximately 40 to 75% of residential 
wastewater (PA assumes it is about 40%). 

Sewage—A substance that contains the waste products or excrement or other 
discharge from the bodies of human beings or animals and noxious or deleterious 
substances being harmful or inimical to the public health, or to animal or aquatic 
life, or to the use of water for domestic water supply or for recreation. The term 
includes any substance which constitutes pollution under The Clean Streams Law. 



Waste Strength
• Domestic Wastewater

gm/cap/daymg/LPollutant

35 to 50200 to 290BOD5**

115 to 125
40 to 81

680 to 730
230 to 470

COD**
FOG**

(35 to 65% COD)

35 to 50200 to 290TSS

115 to 170680 to 1000Total Solids

6 to 1735 to 100T. Nitrogen*
1 to 3
3 to 5
*****
*****
****

0.6 to 1.5

6 to 14
18 to 29

10^ 8 to 10 ^10
10^10 to 10^12
10^ 8 to 10 ^10

4 to 8

Ammonia*
Total Phosphorous

Fecal Coliform*
Total Coliform*

E. coli.*
Surfactants*

10^8 – 100,000,000 colonies per 100 ml



Waterborne Pathogens



Equivalent Dwelling Unit
• Based on a peak daily 400 gpd – Single Family 3 bedroom 

home.
• Assuming Domestic Strength Waste. 
• 1 EDU is equivalent to a flow of 400 gpd.
• Standard – 3 bedroom house – 400 gpd with an 

additional 100 gpd for each additional bedroom.
• Average Daily Water Use (Home):  400 gpd / 75 

gpd/person (5 person per day)



The Typical System in the Poconos
• Septic Tank – older systems have a single compartment; 

newer system have a double compartment tank and there 
are aerobic treatment tanks  (Goal: Primary Treatment)

• Non-Pressurized Systems may have Distribution Box.
• Pressurized Systems has a dosing tank and some newer 

systems have flow equalization.
• Absorption System – in-ground bed or trench or elevated 

sand mound bed or trench- “Needs to be Aerobic”
(Goal: Secondary Treatment)

Primary Treatment – Separate Solids/Grease – Convert Organic 
Nitrogen to Ammonia
Secondary Treatment – Convert Ammonia to Nitrate and Reduce
Bacteria and Waterborne Pathogens 



Some “Conventional Systems”

In some cases, an aerobic treatment tank is added or some other cases a
filtration or disinfection system.  In the past, inground systems were installed 
areas today that would require a “raised mound” system.



Conventional In-ground System:
1. No berms
2. These systems contain no “sandy fill”
3. Construction primarily vertical. 

Above Grade or Elevated
1. System includes berms which are used to support
the fill material, support the gravel layer, and to contain
the infiltrating wastewater.
2. Requires fill material on top of original surface and 
The system relies on oxygen exchange with atmosphere, so
berms can not be impermeable.
3. Gravel does not run down the sandy fill.
4. Top of berms should extend out 3 to 5 feet from stone or the
aggregate area and normally these are 12 inches thick. 



Septic Tank Effluent
% ReductionUnitsRangeMeanParameter

52.4mg/L7 to 480138BOD
55.2mg/L25 to 780327COD
83.1mg/L10 to 69549TSS

Insignificantmg/L9 to 12545T. Nitrogen

70 to 80mg/L20 to 25 22Oil and Grease
15mg/L14 to 2420Phosphorous

Insignificant***************Bacteria

Insignificant reductions in bacterial populations – may be some
natural die off because of environment and for nitrogen reductions are 
insignificant, but organic nitrogen is typically converted into 
ammonia and nitrite and ultimately nitrate.



Keys to System Operation

• Proper Planning (Local Agency, PADEP, and an 
Informed Public/User).

• Proper Siting and Design (Local Agency and 
Experts)

• Proper Installation (Local Agency, Contractor, and 
Informed User)

• Proper Maintenance (THE USER)  

Your Local Agency has a nice online book
http://www.dingmantownship.org/SewageForms/SewBook1.pdf



Most Common Causes of a “Malfunction”
• Lack of Pumping – Septic Tank (Solid or Grease Loss from Tank- Clogs disposal 

bed).

• Hydraulic overloading of the system- The system is not water tight and there 
is infiltration of rainwater, runoff, or groundwater. 

• Mass overloading the system or disrupting biological community – putting in 
too much or high than normal amounts of grease, decomposable solids, or 
materials that do not readily decompose (wet wipes, cigarette butts, plastics, 
paints, hair, very acidic solutions, very caustic solutions, strong cleaning 
agents, contraceptives, dental floss,  petrochemicals) .

• Steep gradient inlet piping and failures of gas deflectors/ baffles.  

• Turning off the aerobic tank.

• Physical damage to piping or system. 

Event Based Damage/ Planning Decisions   - < 10%
Design or Installation Issue (Bad Sand) - < 20%
Improper Use/Maintenance – 70 %



If you do not maintain the system
• 1. Falling septic system can be a threat to public health and the environment, 

especially your drinking water supply or nearby recreational waters.

• 2. Reduces YOUR Property Value and has a negative aesthetic impact.

• 3.The system is expensive to repair and may require frequent pumping of your 
septic tank, possibly the installation of a holding tank, or the possibly that you 
have to MOVE OUT of Your HOME.

• 4. Frequent back-ups of sewage or sewage gases into your home or your or 
your neighbor’s property (Nuisance Issues).

• 5. This can be classified as a nuisance and vulnerable to litigation and violation 
of the Clean Stream Law and other ordinances or laws. 



Warning Signs of a Problem
A few warning signs that you may have a problem:
• Slow drainage of sinks and toilets, piping clogs, frequent back-

ups, and need for very frequent pumping.
• Very green grass or growth near saturated soil conditions over  

or surrounding drain field. Foul smell and sewage odors 
occasionally.

• Dosing tank alarm is going off. 

You have a problem (TOO LATE)!
• Sewage water surfacing over the drain field or disposal bed.
• Contaminated water (surface water or groundwater)
• People Sick !



Nitrogen More of a Transformation

Base Image:
http://www.savebuzzardsbay.org/current-issues/nitrogen-pollution/

Organic
Nitrogen and
Ammonium

aerobic

anaerobic

anaerobic

Ammonia

Ammonia
Nitrite
Nitrate

Denitrification
(Nitrogen gas)

aerobic

Nitrate
aerobic

aerobic



Flow Monitor with Leak Detector

AUTOMATIC SHUTOFF: Learns your home’s water usage patterns to identify
 abnormalities like running water or small leaks and will automatically turn
off water to prevent damage

REAL-TIME NOTIFICATIONS: The device monitors your home’s water, sending
you app, phone call and email alerts for potential leaks whether
you're at home or away

APP-BASED CONTROL: Proactively control your water from anywhere using
the Moen Smart Water Network App for added protection.

OPTIMIZE: FloSense technology enhances the device’s security parameters
and optimizes water savings by understanding the home’s water use
and tailoring protection accordingly

Check with your plumber or well contractor ! 

https://amzn.to/3HYkrfD



Questions- I was asked
• What should be the distance of trees to a leach field?  (Tough) I would 

likely keep trees at least 10-feet from a septic system and do not plant 
immediately downgradient. (Describe case!)

• Is it ok to have ferns grow over the leach fields? (Yes) 
• Is it ok to have gravel parking areas over leach fields ? (No) – No activity, 

it is the best to avoid any compaction. 
• Is it ok to grow pachysandra over leach fields? In general, Yes, but you 

may need to check your cover soil thickness because roots can grow 6 to 
12 inches.



Our Program: Know Your H20

Go To: https://www.knowyourh2o.com (Projects) or visit the 
BBLCA Website (Water Quality Testing)

Big Bass Lake – Page 



Know Your H20

Questions 


