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By Susan Skirta 
Communication Specialist, appi energy

Why an Energy Management Strategy Should Be a Goal for 2021

For many of you, an energy strategy that makes sense, 
saves you time and money, and increases efficiencies and 
sustainability is already on your short list of 2021 goals, 
whether that means re-tuning your current strategy or building 
one from the ground up. But let’s take a closer look at the core 
motivators in securing smarter energy solutions in 2021. 

It Starts with YOU - Set a Goal to Make an Energy 
Management Strategy a Priority 

Energy is among one of the biggest cost factors of a 
business, large or small, but ironically enough it’s also one 
that isn’t always a top priority. Re-prioritizing how your 
organization approaches energy management and spend 
is the first step, but how do you move from talking about 
energy strategy to executing on smarter strategies? 

Start by exploring your current energy costs, demand, 
objectives and issues so that you can make informed 
decisions about how to move forward. No two businesses 
are the same, and no two strategies are alike either, which is 
why a customized solution led by experts in the field is key 
to managing your energy needs. 

Create Budget Certainty on the Procurement Process 
Did you know...Business executives in deregulated energy 

markets have the flexibility to create energy management 
strategies that align with corporate goals, budgets, and fiscal 
calendars?

An integral component of an energy management strategy is 
to seek consultation regarding market timing, the procurement 
process, and suppliers and their contracts. Business executives 
that are proactive have a competitive advantage when 
addressing their energy supply needs. They are positioned to 
make more fully informed decisions that decrease costs and 
provide improved budget planning and forecasting.

A core component of risk management is mitigating 
exposure to volatile energy prices that can cause budget 
uncertainty and operating cost increases. Effectively 
managing energy supply contracts yields substantial cost 
reductions and improved business performance. 

Pro Tip: Act sooner rather than later. A common 
misconception is on the timing of when energy supply 
agreements can be executed. Many executives believe they 
must wait until just before their current contract expires to 
decide what to do next. They are not aware they can begin the 
process much earlier, in fact, at any time during their current 
contract term without negotiating or harming their current 
contract.

Favorable electricity price trends also greatly determine 
when executives evaluate prices and suppliers, as well as 
when to go the route of a consultant. The question is, do 
you have adequate time and knowledge to track energy 
price trends and compare suppliers? For a business that 
consumes one million kilowatt hours of electricity annually, 
the cost difference between supplier price quotes could be 
several thousand dollars annually.

Next Steps for a Brighter 2021
First things first, don’t get overwhelmed. If energy isn’t 

your area of expertise, that stands to reason! Start with 
a complimentary assessment from one of our Energy 
Consultants. Independent, unbiased, and data-driven, 
you can rest assured that our clients’ interests are our top 
priority. Our team will conduct an energy assessment and 
present solutions to reduce energy costs, reduce demand, 
and improve resiliency and sustainability to provide 
significant and ongoing savings. 

For more information, or to receive a complimentary 
assessment, contact our team at info@appienergy.com, 
chat with us here, or give us a call at 800-520-6685.   S
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TRAINING SCHEDULE
April 2021

Schedule is Subject to Change

Search: PaRuralWater  to stay up to 
date on all classes & events!

Date Course Contact 
Hours

W/WW/
Both County Instructor Member Non- 

Member

4/6/21 #7577 Advanced Disinfection Technologies for Water and 
Wastewater

6 Both Adams M. Harrington $130 $175 

4/6/21 #6116 Basic Hydraulics 5 Both Luzerne T. Long $105 $140 

4/7/21 #3036 The 10 Best Kept Water and Wastewater Process 
Management Secrets

6 Both Adams M. Harrington $130 $175 

4/8/21 #8187 Workplace Safety: Hazardous Energy Control, 
Hazardous Chemical Communication and Fall Protection

6 Both Dauphin B. Spada $165 $220 

4/13/21 #3608 GIS 4 Both Chester M. Emery $105 $140 

4/13/21 #1471 Biological Nutrient Removal (BNR) From an 
Operator’s Perspective

6 WW Lycoming T. Goehring $105 $140 

4/14/21 #6527 Flagger Training 3 Both Beaver C. Shutt $70 $95 

4/14/21 #6111 Distribution System Operation and Maintenance 5 W Fayette Don Muir $105 $140 

4/15/21 #6115 Mechanical Maintenance 5 Both Bucks P. Giunta $105 $140 

4/15/21 #8200 Module 20: Corrosion Control and Sequestering 5 W Centre W. Malehorn $105 $140 

4/15/21 #441 Customer Service/Public Relations for Small Systems 6 Both York C. Heister $105 $140 

4/20/21 #2897 Capacity, Management, Operations & Maintenance 
& Asset Management

6 Both Clearfield T. Goehring $105 $140 

4/20/21 #2952 Securing Drinking Water & Wastewater Treatment 
Facilities

5 Both Armstrong C. Williams $125 $165 

4/20/21 #1813/4052 Distribution System Workshop & Management 6 W Wayne Exeter Supply $105 $140 

4/21/21 #8460 Activated Sludge 
A view beneath the Surface - Microbiology

3 WW Washington S. Leach $70 $95 

4/21/21 #1813/4052 Distribution System Workshop & Management 6 W Clarion Exeter Supply $105 $140 

4/22/21 #6527 Flagger Training 3 Both Mercer C. Shutt $70 $95 

4/22/21 #8200 Module 20: Corrosion Control and Sequestering 5 W Schuylkill W. Malehorn $105 $140 

4/22/21 #6115 Mechanical Maintenance 5 Both Lackawanna P. Giunta $105 $140 

4/27/21 #8199 Module 21: Chemical Addition 5 W Lycoming W. Malehorn $105 $140 

4/27/21 #1471 Biological Nutrient Removal (BNR) From an 
Operator’s Perspective

6 WW Huntingdon T. Goehring $105 $140 

4/27/21 #8402 Fundamental Principles and Techniques in Buried 
Utility Location

5 Both Westmoreland Eastcom 
Assoc.

$105 $140 

4/28/21 #3608 GIS 4 Both Bedford M. Emery $105 $140 

4/28/21 #6820 Importance of Air Release Valves in Water and 
Wastewater Systems

3 Both Erie Rockacy/A.R.I 
USA

70 95

4/29/21 #441 Customer Service/Public Relations for Small Systems 6 Both Lehigh C. Heister $105 $140 
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April 2021 may 2021

Register for classes at:  WWW.PRWA.COM/STORE
Classes are regularly updated on our website.  Check here for the most up-to-date schedule!

TRAINING SCHEDULE
Date Course Contact 

Hours
W/WW/

Both County Instructor Member Non- 
Member

5/4/21 #6116 Basic Hydraulics 5 Both Mercer T. Long $105 $140 

5/5/21 #8187 Workplace Safety: Hazardous Energy Control, 
Hazardous Chemical Communication and Fall Protection

6 Both Lackawanna B. Spada $165 $220 

5/11/21 #2952 Securing Drinking Water & Wastewater Treatment 
Facilities

5 Both Snyder C. Williams $125 $165 

5/11/21 #2897 Capacity, Management, Operations & Maintenance 
& Asset Management

6 Both Luzerne T. Goehring $105 $140 

5/11/21 #146 Operator Health & Safety Survival Guide 6 Both Centre J. Jordan $105 $140 

5/11/21 #6527 Flagger Training 3 Both Clearfield C. Shutt $70 $95 

5/12/21 #5808 Introduction to High Pressure Water Cleaning 
(Jetting)  in Collection System Pipes

3 WW Blair J. Goughenour $70 $95 

5/12/21 #3608 GIS 4 Both Carbon M. Emery $105 $140 

5/12/21 #8402 Fundamental Principles and Techniques in Buried 
Utility Location

5 Both Lycoming Eastcom 
Assoc.

$105 $140 

5/13/21 #6115 Mechanical Maintenance 5 Both Adams P. Giunta $105 $140 

5/13/21 #8200 Module 20: Corrosion Control and Sequestering 5 W Bedford W. Malehorn $105 $140 

5/13/21 #441 Customer Service/Public Relations for Small Systems 6 Both Cambria C. Heister $105 $140 

5/13/21 #146 Operator Health & Safety Survival Guide 6 Both Indiana J. Jordan $105 $140 

5/18/21 #2952 Securing Drinking Water & Wastewater Treatment 
Facilities

5 Both Washington C. Williams $125 $165 

5/19/21 #6527 Flagger Training 3 Both Schuylkill C. Shutt $70 $95 

5/20/21 #441 Customer Service/Public Relations for Small Systems 6 Both Venango C. Heister $105 $140 

5/20/21 #6115 Mechanical Maintenance 5 Both Westmoreland P. Giunta $105 $140 

5/25/21 #2897 Capacity, Management, Operations & Maintenance 
& Asset Management

6 Both Montgomery T. Goehring $105 $140 

5/25/21 #5742 Application and Operation of Automatic Control 
Valves For Water Distribution Systems

3 W Chester Cla-Val $70 $95 

5/25/21 #146 Operator Health & Safety Survival Guide 6 Both Berks J. Jordan $105 $140 

5/26/21 #3608 GIS 4 Both Lehigh M. Emery $105 $140 

5/27/21 #8199 Module 21: Chemical Addition 5 W Clarion W. Malehorn $105 $140 

5/27/21 #146 Operator Health & Safety Survival Guide 6 Both York J. Jordan $105 $140 
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TRAINING SCHEDULE
june 2021

Schedule is Subject to Change

Search: PaRuralWater  to stay up to 
date on all classes & events!

Date Course Contact 
Hours

W/WW/
Both County Instructor Member Non- 

Member

6/2/21 #8187 Workplace Safety: Hazardous Energy Control, 
Hazardous Chemical Communication and Fall Protection

6 Both Indiana B. Spada $165 $220 

6/3/21 #6116 Basic Hydraulics 5 Both Clarion T. Long $105 $140 

6/3/21 #2897 Capacity, Management, Operations & Maintenance 
& Asset Management

6 Both Lycoming T. Goehring $105 $140 

6/8/21 #7577 Advanced Disinfection Technologies for Water and 
Wastewater

6 Both Chester M. Harrington $130 $175 

6/8/21 #146 Operator Health & Safety Survival Guide 6 Both Washington J. Jordan $105 $140 

6/9/21 #3036 The 10 Best Kept Water and Wastewater Process 
Management Secrets

6 Both Chester M. Harrington $130 $175 

6/9/21 #8460 Activated Sludge
A view beneath the Surface - Microbiology

3 WW York S. Leach $70 $95 

6/10/21 #146 Operator Health & Safety Survival Guide 6 Both Venango J. Jordan $105 $140 

6/15/21 #3608 GIS 4 Both Centre M. Emery $105 $140 

6/15/21 #2897 Capacity, Management, Operations & Maintenance 
& Asset Management

6 Both Dauphin T. Goehring $105 $140 

6/15/21 #146 Operator Health & Safety Survival Guide 6 Both Luzerne J. Jordan $105 $140 

6/16/21 #6527 Flagger Training 3 Both Lackawanna C. Shutt $70 $95 

6/17/21 #441 Customer Service/Public Relations for Small 
Systems

6 Both Armstrong C. Heister $105 $140 

6/17/21 #6115 Mechanical Maintenance 5 Both Erie P. Giunta $105 $140 

6/17/21 #8200 Module 20: Corrosion Control and Sequestering 5 W Mercer W. Malehorn $105 $140 

6/17/21 #146 Operator Health & Safety Survival Guide 6 Both Snyder J. Jordan $105 $140 

6/22/21 #1471 Biological Nutrient Removal (BNR) From an 
Operator’s Perspective

6 WW Fayette T. Goehring $105 $140 

6/23/21 #2952 Securing Drinking Water & Wastewater Treatment 
Facilities

5 Both Schuylkill C. Williams $125 $165 

6/24/21 #8199 Module 21: Chemical Addition 5 W Westmoreland W. Malehorn $105 $140 

6/24/21 #8402 Fundamental Principles and Techniques in Buried 
Utility Location

5 Both Beaver Eastcom 
Assoc.

$105 $140 

6/29/21 #1471 Biological Nutrient Removal (BNR) From an 
Operator’s Perspective

6 WW Bucks T. Goehring $105 $140 

6/30/21 #3608 GIS 4 Both Adams M. Emery $105 $140 
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Tactics to Help Strengthen Your Organization in Trying Times 
Keep Resilient and Carry On
By PNC Bank
Many of us still use checks in our personal transactions 

as well as our business activities. In fact, according to the 
Association for Financial Professionals, 42% of business-to-
business payments are still made by check. 

However, as so many are working remotely and much 
of the economy is disrupted, the use of checks can be a 
problem under crisis conditions. There are alternatives your 
business can employ to help make sure that payments and 
transactions are as fast and secure as they can be. You may 
even notice increased payment efficiency and reduced costs 
associated with processing payments as well.

Consider the following methods: 
• Enable real-time payment (RTP) capabilities so that 

your company has a contingency plan in place and 
can get payment acknowledgements and reports 
online. What sets RTP apart from other payment 
systems is that it delivers payments 24 hours a day, 
7 days a week along with enhanced communication 
capability. 

• Automated Clearing House (or ACH) is a good 
option for getting money to critical vendors, 
employees or contractors quickly when you don’t 
need the immediacy and communication of RTP. 
Transactions are typically posted within 24 hours. 
Make sure that you’ve turned on ACH with your 
financial institution so you can make critical 
payments at the last minute.

• Download a mobile banking app for you and your 
critical employees. Even when power is interrupted, 
you may be able to complete transactions through 
your mobile phone.

• Use mobile remote deposit to post check payments 
to your company’s account rather than relying on 
physical equipment which you may not able to 
access.

• Set up an eLockbox service to post payments to your 
receivables system without human intervention.

• Switch to electronic reports. If you are still receiving 
paper reports from your financial institution, 
consider changing your reporting to an electronic 
version that you can access through your online 
banking portal. Chances are that paper report is 
being mailed to an office that someone’s not going 
into.

• eSignature capabilities are being offered by many 
banks to facilitate signing critical documents. Many 
of these require mobile numbers or email addresses 
to be available through your financial portal. Be 
sure your information within your financial portal 
is updated. If critical documents need to be signed 
or you need to open up a new account or change a 
service while you’re not in the office, you could be 
able to take advantage of eSignature capabilities.

You can always reach out to your banker to make sure you 
have necessary apps in place to help you weather the current 
storm and prepare for the future.  S

For more insights from PNC business leaders, visit PNC.com. 
This article is for general information purposes only and is not 

intended to provide legal, tax, accounting or financial advice. PNC 
urges its customers to do independent research and to consult 
with financial and legal professionals before making any financial 
decisions. 
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Legislative Update

By Erik Ross 
Associate, Milliron & Goodman Government Relations, Inc.

A Guide to Grassroots Advocacy for the New Legislative Session

On January 5, 2021, the Pennsylvania General Assembly 
began a new two-year legislative session.  Over the course 
of the next two years, they will consider multiple pieces of 
legislation that could have a significant impact – positive 
or negative – on the water/wastewater industry. Whether 
you’re supporting or opposing a bill or regulation, grassroots 
advocacy is now more important than ever. 

Once upon a time, it was not out of the ordinary for 
incumbents to serve twenty or thirty plus years. Long-
serving veteran members were often valued not only 
for their experience and expertise on issues, but also as 
legislative champions.  However, politics, retirements and 
frustration with the legislative process have paved the way 
for an influx of new members.  Since 2010, both chambers 
of the General Assembly have seen historic turnover; 75% 
of the House and nearly 70% of the Senate have a decade or 
less experience. 

With every freshmen class, challenges lie ahead. There is a 
learning curve, new set of priorities, and competing interests. 
Without outspoken advocates, issues can quickly get lost in 
the thousands of bills introduced each legislative session.

Elected officials want to hear from their constituents – the 
people that elected them and can re-elect them. Building 
strong, personal relationships with legislators and their staff 
is one of the most important, yet overlooked, aspects of 
working in the public utility or authority arena. 

In the short-term, you are putting a face on an issue that 
allows legislators to connect beyond the facts and figures. 
In the long-term, you are developing legislative champions 
that will seek your advice before addressing industry-related 
issues affecting your community.  

We strongly encourage you to get to know your legislators 
– whether it’s coffee to introduce yourself, a meeting (in-
person or virtual) to discuss an issue, or inviting your 
legislator on a tour of your facility. All are examples of 
community and grassroots advocacy and effective ways to 
build relationships with your legislators.

Finally, we’d like to share a few grassroots tips we’ve 
learned along the way: 

10 Tips on Effective Grassroots Advocacy

1. Before contacting your legislators, do a little 
homework. Research their biography, committee 
assignments, cosponsor memos and legislation 
sponsored. This will offer some insight into their 
legislative interests. You might also discover that you 

attended the same school or have a hobby in common. 
The Pennsylvania General Assembly website1 is also a 
great place to start.  

2. If you do not know or have never met your legislators, 
you should attempt to make your first meeting a 
friendly, get-acquainted occasion. This could be 
as simple as introducing yourself as a constituent 
at a town hall meeting or local event. Follow-up by 
scheduling a personal meeting in their office or a 
virtual meeting through ZOOM or TEAMS.  

3. Take advantage of additional opportunities to 
connect with your legislators – whether inviting 
your legislators to attend an open house, an award 
ceremony, or a ground-breaking for a new project. 
Likewise, opportunities might arise through 
involvement with professional organizations, civic or 
charitable organizations, or political parties.  

4. The hometown connection is essential to getting 
a legislator’s attention, so always identify yourself 
as a constituent – where you live and how you are 
connected to the community.  

5. You are the expert on your profession and knowing 
what you or the community needs. You are meeting 
with the legislator as a constituent. You do not have to 
be an expert in the legislative or regulatory process. 
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6. If discussing an issue, be brief, clear and accurate. 

Telling your story by sharing your experiences, 
struggles and solutions is the most persuasive 
message. Allow the legislator to offer his or her view 
on the issue and ask questions. If the legislator asks 
questions that you cannot answer, be honest and 
provide the requested information later.   

7. Your legislator may not always agree with your 
position. Be persistent, but not argumentative. 
Provide points supporting your issue. Ask thought 
provoking questions that will encourage him or her 
to contemplate your position. Keep in mind that a 
legislator who opposes you on an issue today may 
become a valued ally on a different issue tomorrow.  

8. Get to know your legislator’s staff. They usually have 
more time to devote to your issues and have more 
time to learn the details of an issue before briefing 
their legislator.   

9. Always express appreciation. Follow-up with a thank 
you letter or e-mail that briefly restates your main 
points and includes any information you offered to 
provide.  

10. Once acquainted with your legislators, it is important 
to maintain an ongoing relationship. Stay informed 
about your legislator’s activities by subscribing to 
his or her newsletter. Attend and participate in town 
hall meetings. Invite your legislators to your office to 
meet with your colleagues.  S

References

1  http://www.legis.state.pa.us/ 
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Has There Been a Party in the Pipes During Lockdown That Could 
Risk Legionella Introduction into Your Water System?
By Brian J. Preski, ASSE, President, National Water Specialties Company

During a recent training class, the instructor likened the 
growth of Legionella and other waterborne pathogens in 
the biofilm that presents itself inside the piping systems of 
buildings as a potential “party in the pipes.” The instructor 
explained that the growth of these pathogens based upon 
usage rates, temperature, and other factors that leads to 
the proliferation of such pathogens when water usage is 
low or otherwise non-existent.  The recent extensive Covid 
shutdowns, partial re-openings and recurring shutdowns 
have clearly presented what amounts to a no-cover charge 
nightclub that would allow that party in the pipes to take 
place.  All of us can name some buildings within our systems 
that have remained closed for upwards of six to nine months 
if not more.  Good risk-management practices dictate that 
water systems need to assume that the potential for such 
water-borne pathogen growth has taken place and must 
determine what reasonable steps can be taken by them and 
their customers to guard against the potential resulting 
infections which could affect their customers.  Health 
organizations have developed guidelines for reopening and 
there are a number of things that water suppliers can both do 
both protect and advise their customers to avoid the potential 
harm from these pathogens should they be present. 

This threat is real, as was recently reported, in routine tests 
of the Dayton school system officials found Legionella at five 
schools in an assortment of towns. In August, a Southwestern 
Pennsylvania School district announced  it had found 
Legionella at four out of six of its schools; a more than 
statistically significant contamination rate of 66%.   These 
results represent a spike and were not normal before the 
lockdowns. Moreover, they are significant for the simple 
fact that they are outside what regular testing is required 
to uncover.  It cannot be stressed enough that most school 
districts and almost all businesses do not regularly test for 
Legionella or other water borne pathogens and may not 
be doing so even at this time.  “It is unusual to hear about 
nine schools in a one-week period having a detection of 
Legionella,” said Andrew Whelton, an associate professor 
of environmental, and ecological engineering at Purdue 
University who has been studying the effects of lockdown 
on water systems. (NY Times, August 27, 2020 – Reopened 
Schools Find Health Risks in Water after Covid-19 Shutdowns.) 

Stagnant, low usage or standing water in a plumbing system 
can increase the risk for growth and spread of Legionella and 
other biofilm-associated bacteria. When water is stagnant or 
infrequently used, hot water temperatures can decrease to 

the Legionella growth range (77–108°F, 25–42°C). Stagnant 
or standing water can also lead to low or undetectable 
levels of disinfectant, such as chlorine.  It is incumbent 
that water systems ensure that the water system is safe to 
use after a prolonged shutdown to minimize the risk of 
Legionnaires’ disease and other diseases associated with 
water.  Effective cross-connection control and backflow 
prevention programs, beyond the fact that they are required 
by statute, are an effective resource that should be employed 
by a water system since backpressure or back-siphonage 
from a single or multiple customer locations which can 
introduce and re-introduce both Legionella and other 
water borne pathogens that had been effectively eliminated 
or contained by the water system’s usual disinfection 
practices.  Water systems without cross-connection control 
or backflow prevention programs run the risk of significant 
and unbudgeted additional costs associated with short-
term shock treatments or long-term disinfectant treatments 
for Legionella because of the repeated contamination from 
an untreated source connected to and backflowing into 
the public water supply.  Such sources could come in the 
form of vacant or underutilized manufacturing locations, 
restaurants, hotels, theaters, or other recreational businesses 
that have been shuttered, underutilized or have gone out of 
business due to Covid-19 restrictions. 

It must be understood that the mere presence of Legionella 
after the “party in the pipes” does not automatically result 
in a Legionnaires Disease outbreak in your community.  
Contracting Legionnaires Disease requires: 1) the presence 
of Legionella (and the appropriate variety of Legionella, please 
understand that they are many and varied), 2) transmission 
or exposure to Legionella that gives rise to infection (i.e., 
the Legionella has to reach the lungs through aerosolization, 
aspiration, or direct instillation), and 3) a susceptible host.  
As a result of the coronavirus pandemic and because many 
have been infected without symptoms, there is the potential 
for an increased number of people to be susceptible to 
Legionnaires’ disease due to a compromised respiratory 
system during or after infection with COVID-19.

ASHRAE Standard 188: Legionellosis Risk Management 
for Building Water and ASHRAE Guideline 12: Minimizing 
the Risk of Legionellosis Associated with Building Water 
should be routinely consulted by water systems and water 
operators for guidance regarding Legionella and other water 
borne pathogen concerns. With respect to the Covid-19 
outbreak the Center for Disease Control (CDC) has issued 
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guidance for Reopening Buildings after Prolonged Shutdown 
or Reduced Operation (Updated September 22, 2020).  In 
summary, and with respect to Legionella and Legionnaires’ 
disease, the guidelines offer the following for your customers:

Eight steps to minimize  Legionella  risk before your 
business or building reopens (https://www.cdc.gov/
coronavirus/2019-ncov/php/building-water-system.html)

1. Develop a comprehensive water management 
program (WMP) for your water system and all 
devices that use water. 

2. Ensure your water heater is properly maintained and 
the temperature is correctly set.

3. Flush your water system

4. Clean all decorative water features, such as fountains

5. Ensure hot tubs/spas are safe for use

6. Ensure cooling towers are clean and well-maintained

7. Ensure safety equipment including fire sprinkler 
systems, eye wash stations, and safety showers are 
clean and well-maintained

8. Maintain your water system

Please understand that each one of these recommendations 
contains multiple sub-recommendations that form an 
effective guideline for reopening, but testing should be 
considered as it is the only effective way to really know of 
the presence of pathogens and the effectiveness of treatment 
efforts. 

Likewise, the Journal of the AWWA offers the following 
more detailed advice on “Starting a Building’s Water System 
After Closure” (Journal AWWA, Volume 112, Issue 9, 
September 2020) 

To ensure you and your employees are safe from chemical 
and biological exposure while disinfecting and flushing 
building plumbing, appropriate training and personal 
protective equipment are necessary. When restarting a 
building’s water system after it has been shut down, consider 
the following recommendations:

1. Flush the entire system to replace all water. Use an 
approved chlorine testing device to measure residual 
chlorine, and flush until measured levels are equal 
to or slightly less than the building supply chlorine 
residuals.

2. Create a list of all plumbing fixtures that will need to 
be flushed. Point‐of‐use filters should be replaced.

3. During flushing, operate all valves in the fully open 
position so any particulate matter can be flushed 
through. Pay close attention to float‐operated or other 
restrictive valves that need to be manually opened to 
clear particulates and prevent valve fouling.

4. Remove all aerators before flushing. Before 
reinstalling, replace the aerator screens or clean them 
to get rid of scale deposits that may contain harmful 
metals (lead) or microbial biofilms.

5. Disinfect, heat sterilize, or replace shower heads, 
especially if people considered especially vulnerable 
to COVID‐19 have access to the showers.

6. Adjust valves back to normal operating positions to 
ensure the system is rebalanced.

7. Return hot water systems to normal operating 
temperatures.

8. Document all start‐up actions in a daily maintenance 
log.

9. Evaluate the effectiveness of start‐up procedures 
relative to Legionella  by testing for Legionella using 
an approved culture method or one cited by the 
National Academies of Sciences, Engineering, and 
Medicine for testing of Legionella in water (https://doi.
org/10.17226/25474). Collect samples at least 48 hours 
after final flushing and return of normal operation 
of the water system. Samples collected too early 
may give false‐negative results, as detailed in ESGLI 
Guidance for Managing Legionella  in Building Water 
Systems During the COVID‐19 Pandemic (https://bit.
ly/3dU35wd).  Collect samples from critical locations 
as detailed in Toolkit: Developing a Water Management 
Program to Reduce Legionella Growth and Spread in 
Buildings— A Practical Guide to Implementing Industry 
Standards (https://bit.ly/2B1YedM), published by the 
Centers for Disease Control and Prevention (CDC).

10. If there are no drinking water standards 
for  Legionella  in your area, consider using the 
European Union action levels for Legionella in potable 
hot and cold water systems as described in European 
Technical Guidelines for the Prevention, Control and 
Investigation, of Infections Caused by Legionella 
Species  (https://bit.ly/2YmNhM2) to evaluate test 
results and identify additional steps needed.

11. If testing reveals widespread or high levels 
of  Legionella  in the water system, or if you have 
other concerns, remedial measures may be needed. 

Continued on Next Page
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Two measures recommended by the CDC and 
US Environmental Protection Agency are shock 
chlorination and thermal disinfection. Online 
resources are available to instruct and guide on 
remedial shock chlorination. After any remedial 
measures, it’s important to sample again.

My submissions to the PRWA have always focused 
upon the importance of proper cross-connection control 
and backflow prevention practices and measures for 
your water system.  The backflow hazards we usually 
seek to protect against are ever present but are not always 
widespread throughout a system. The recent Covid 
lockdowns and resulting diminished use have greatly 
heightened the potential number of active hazards within a 
system.  The response to Legionella and other water-borne 
pathogens must be interconnected with other preventative 
measures beyond short-term and long-term disinfection.  
Disinfection measures simply will not be effective if new 
sites of re-contamination are reintroducing these pathogens 
into the public water supply through backflow. Part of a 
water system’s “tool kit” in combatting these pathogens 
needs to be an effective cross-connection control and 
backflow prevention program.  The potential ramifications 
of contaminated building water quality resulting from 
stagnant water conditions could affect all within your 

system. One need look no further than the ongoing lessons 
learned from Michigan to see that once a pathogen enters 
the system it can take years to eliminate it from the system 
and its resulting effects have a great reach.   S

Brian J. Preski, ASSE, is President of National Water Specialties 
Company (NAWSC) and can be reached via email at bpreski@
pawsc.com or (570) 665-8633 – Mr. Preski is certified in ASSE 
Backflow certifications 5110, 5120, 5140, and 5150 and ASSE 12080 
(Legionella Water Safety and Management) - NAWSC offers a no 
cost Cross-Connection Control (CCC) and Backflow Prevention 
Administration Program for utility, municipal, and privately owned 
water distribution systems to support enforcement of their required 
cross-connection control programs. Ours is a complete start-to-
finish outsourced solution. This program is ideal for water service 
providers who wish to maintain an effective cross-connection 
control program for their system to protect their customers and 
water supply but are not equipped to handle all aspects of the process 
themselves. Moreover, only NAWSC offers compliance tracking 
of your cross-connection program in REAL-TIME employing its 
CCC - S.M.A.R.T. (Cross Connection Control System Management 
Awareness in Real Time) technology.  This program was a Finalist 
for the 2019 NAWC (National Association of Water Companies) 
Innovation Award.

Continued on from Previous Page



Call Brian Preski today to find out how 
 this program can help you!

(888) 843-7155

We have partnered with Pennsylvania Water Specialties Company (PAWSC) to 
provide utilities, municipalities, and privately-owned water distribution systems 

with the resources to support enforcement of their cross-connection control (CCC) 
administration program.

Cross-Connection Control &  
Backflow Prevention Program

Why do you need a Cross-Connection Control Program?
Become compliant.  Protect your Water Supply.   

Communicate with Customers

800-653-7792  |  F: 814-353-9341
138 West Bishop Street, Bellefonte PA 16823

 WWW.PRWA.COM

Become Compliant.  Under the 1974 Safe Drinking Water Act, the PA DEP requires that customers 
eliminate cross-connection or install backflow prevention devices.  This regulation applies to 

individual homes, businesses, and commercial and industrial establishments.  This regulation 
requires that backflow prevention devices be tested at least once a year.

Protect your Water Supply.  The goal of a cross connection 
control program is to protect the public potable water supply 

from the possibility of contamination or pollution by 
isolating, with its customer’s internal distribution systems, 

contaminants or pollutants which could backflow or back-
siphon into the public water system.  Through education, 
inspection and consistent monitoring of compliance, 
PAWSC is able to help utilities minimize the risk of 
contamination to its customers.

Communicate with Customers.  PAWSC offers services 
for a complete start-to-finish outsourcing solution.  From 
sending compliance notices, to tracking final compliance 
results for water service providers who wish to maintain 
an effective CCC program from their customers and 
water supply - but are not able to handle all aspects of 
the program.  PAWSC Customer Service Representatives 

provide centralized administrative support to water providers, 
water customers, and backflow technicians.

Services PAWSC can provide:
Administration

Public Awareness
Customer Compliance Mailings

Database Tracking
Record Keeping

Field Technician Training
Certification Tester Training
Auditing of Physical Surveys
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Revisiting Tapping Fees
By Scott Wyland

The lull in real estate development that began in 2008 
lasted nearly a decade.  New construction emerged 
from hibernation in 2018 only to be slowed again by the 
pandemic.  As the work-from-home trend took hold in 
2020, the real estate development market became more 
active.  The optimism of 2021 may portend a resurgence 
of more intense residential land development activity.  For 
some water and wastewater systems, it has been a dozen 
years since active building has required close review of 
tapping fee policies.  It is high time for a refresher.

The Municipality Authorities Act in 1990 replaced the wild 
west of “charge what you like” tapping fees with a formulaic 
approach intended to provide certainty and uniformity 
to tapping fees.  The MAA’s tapping fee “recipe” is not the 
clearest of statutory rules.  Engineers labor over calculations 
to describe each water or sewer system’s maximum allowable 
tapping fee to be paid by those connecting anew to the existing 
or extended utility service.  Here are some best practices and 
ideas to optimize your tapping fee program.

First, to minimize the chance for a challenge to the 
tapping fee itself, have it calculated annually, or at least 

each time there is a notable modification to the system or 
its financing.  Make sure the engineer’s written tapping fee 
calculation is actually attached to the tapping fee resolution.  
Consider adopting a tapping fee that is perhaps 90% or less 
of the maximum allowable tapping fee per the calculation in 
order to discourage challenges.  These are the basics.  

A tapping fee resolution or ordinance also can include 
several features that set developers’ expectations and avoid 
misunderstandings or disputes.  For authorities, rules and 
regulations can be adopted by resolution to add strength 
and detail to the tapping fee process.  Municipal entities 
other than authorities, such as boroughs and townships, 
may need to amend existing tapping fee ordinances to 
implement changes.  Clear and comprehensive tapping fee 
rules serve both the system and the developer.

Pre-purchasing, hoarding, holding, and swapping paid 
tapping fees and connection permits among owners and 
lots – treating them like commodities – can cause a number 
of problems.  Tapping fees and connection permits can be 
required to be associated with only one specified building 
lot and can be deemed non-transferable as to owner, parcel, 
or both.  A time limit on the life of a connection permit, 
such as two years, will limit the opportunity and incentive 
to stockpile system capacity by pre-purchasing many 
connection permits.  Remember that a system may charge 
a ready-to-serve charge of no more than 60% of its retail 
service rate so developers can reserve capacity in the system.  
Once a tapping fee is paid and the connection permit issues, 
the reservation of capacity fee can no longer be charged.  To 
avoid lengthy delays between the payment of a tapping fee 
and actual connection, and the related start of user fees, the 
suggested time limit of two years from connection permit 
issuance to connection also can be helpful to managing 
overall system capacity.

Note the interplay between Chapter 94 Reports and 
capacity commitments that occur through the tapping fee 
and connection permit process.  As I have noted in prior 
writings, systems need to monitor capacity issues, especially 
where the system is nearing the point at which a capital 
upgrade may be needed to meet new capacity demands.  
Wastewater systems may estimate future connections for 
the next 5 years, as required by annual Chapter 94 Reports, 
by assessing likely development in property near the system 
that is zoned for residential development.  The assumptions 
about future development should be coordinated with the 
approval of subdivision and land development plans, the 
identification of previously approved plans that have been 
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extended by operation of law or agreement for many years, 
and the pendency of approved sewer planning modules for 
projects not yet built out.  

Many systems warn developers that approval of a sewer 
planning module, or issuance of a water system’s “ability to 
serve” letter, does not guarantee that capacity will exist at 
the time tapping fees are paid and connection permits are 
issued.  Detailed rules can be established that make clear 
that capacity is not guaranteed until tapping fees are paid, 
even if Chapter 94 reports anticipate particular projects.  
Developers sometimes contend that a sewer planning 
module approval or water system “can serve” letter is 
tantamount to a secure reservation of capacity for several 
years.  That is not the case, and a system’s rules ideally 
should make that clear.

Some larger projects, however, may warrant a unique 
and tailored approach to tapping fees, capacity, connection 
schedules, and the like.  Such an alternative approach calls 
for entry into a capacity agreement with a developer that 
requires the immediate payment of all planned tapping fees 
in exchange for a reservation of capacity for all the project’s 
connections.  These agreements allow a developer to lock 
in capacity for the entire project while giving the system all 
the tapping fees at the outset rather than over a period of 
years.  Some think that allowing a developer to pay tapping 

fees over many years, as lots are developed and sold one by 
one, causes the system to in essence finance the developer’s 
costs.  This may well be true in systems that have no near-
term limitation of capacity expected.  Such agreements are 
negotiated individually and are tailored to each situation.  
Care should be used to ensure various developers are treated 
similarly, as concepts of equal protection may require.

There is no time like the present to undertake some 
rules-related housekeeping.  If it has been a number of 
years since your system has embarked on a comprehensive 
review of its tapping fees and related rules and regulations, 
now may be the time.  It is never too late to implement 
better practices.  All those involved with development will 
appreciate clear rules and expectations.  A solid tapping fee 
policy can help system management and reduce the chance 
of misunderstandings and disputes.  S

Scott Wyland is chair of the litigation group 
and managing shareholder of Salzmann Hughes, 
P.C.’s Harrisburg office where he focuses 
on stormwater and nutrient trading issues.
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Municipal Records Retention and Destruction
By Chad Heister, CPA

I have gone through many $600 suits rummaging through 
attics and storage building looking for financial records to 
audit.  When you are crawling in the dark with only your cell 
phone flashlight as a lifeline, you start to rethink your life.  
Before I was a sales tax auditor, I was a water and wastewater 
operator.  When I “inherited” my first water and wastewater 
system, I saw 25 years of records in moldy, damp, decaying 
boxes.  Can I just throw these out? The short answer is no.  Like 
everything else there is a procedure for destroying records.

The procedure for legally destroying records is governed 
by the Pennsylvania Historical and Museum Commission 
which is a bureau of the Pennsylvania State Archives.  
(Apparently, our poop records have historical significance.)  
The records retention procedure effects the vast majority of 
classes of municipal governments, including but not limited 
to; third class cities, townships, boroughs, and municipal 
authorities.  The purpose of the Municipal Records Act is 
to allow the municipal entities to dispose of nonessential 
records while permanently retaining certain essential 
records and data.

The Municipal Records Act defines “public records” as “any 
papers, books, maps, photographs or other documentary 
materials, regardless of physical form or characteristics, 
made or received by an entity under law or in connection 
with the exercise of its powers and the discharge of its 
duties.”  So regardless of the “form” of records, they have 
to be approved for disposition by your governing council.  
Some records that may be of historical value are encouraged 
to be kept in public custody.  Therefore, old photographs of 
your town, significant events in the life of your municipally, 
or other things of historical relevance should be donated 
to your local historical society or museum.  If there are 
any questions regarding the historical significance of your 
public records, they should be directed to the Commissions’ 
Bureau of the Pennsylvania State Archives.

How to destroy records
1.  The first thing to do is write a policy that states that 

you are destroying these records in conformity with the 
provisions of sections of 1386 and 1388 of the Municipal 
Records Act.  It is recommended your policy should be 
reviewed by your solicitor.  Then have your policy be voted 
on and passed by your governing board or council so it is 
recorded in your meeting minutes.  You also will have to 
pass a resolution, which the exact wording can be found in 
Appendix B of the Municipal Records Act.

2.  Next, make a list of the specific records you are planning 
on destroying.  For example, if you are destroying two boxes 

of billing records 
from 2010 and 
2011, they must 
be listed, voted, 
and approved for 
destruction by the 
board.  Years later 
when you want to 
destroy additional 
billing records from other years, they also must be listed, 
voted, and approved for destruction by the board.  You must 
fill out the Appendix C resolution of the Municipal Records 
Act with the specific records being destroyed.  There is a 
schedule of the records and the retention time included in 
this article.  

If you are destroying non-permanent files than steps 1 
and 2 are all you need to do.  The Pennsylvania Historical 
and Museum Commission doesn’t have to be notified.  
If destroying permanent records, a Municipal Records 
Disposal Certification Request must be filled out in 
duplicate and submitted to the Commission’s Bureau of the 
Pennsylvania State Archives.

Common files and their retention schedule:
• Administrative and Subject Files – Retain 

Permanently Administrative files may include 
correspondences, reports, forms and other records 
that were created during the course of administering 
specific programs or municipal services.  For 
example, board minutes, studies, annual office 
reports, newsletters, published materials.  For a full 
listing refer to the “PA Municipal Records Manual”.

• Meeting agendas, minutes, and/or recordings – 
Retain Permanently

• Charters – Retain Permanently
• Pre-Contract Files (Advertisements, bidding, specs, 

etc.) – Retain 6 years after contract terminates, if 
an unsuccessful bidder retain 3 years after job is 
complete

• Contracts – For general contracts retain 6 years 
after termination

• Construction Contracts – retain 12 years after job 
termination

• Easements – Retain permanently
• Insurance Claims – Retain 6 years after settlement
• Litigation files – retain permanently
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• Material Safety Data Sheets (MSDS) – Retain 30 years
• Municipal Liens - Retain 1 year after satisfaction
• Public meeting notice – Retain 10 years
• Emergency Medical Treatment Records – 7 years
• Equipment Records – (purchase orders, warranties, 

service histories) Retain for the life of the equipment

Financial and Purchasing Records:
• Accounts Payable and Receivable files – Retain 7 years
• Official Audited Financial Statements – Retain 

Permanently
• Annual Budgets – Retain permanently, all related 

budget documents (requisitions, budget drafts, and 
correspondence, etc.) retain 7 years

• Bank Statements and Reconciliations – 7 years
• Cancelled checks and check registers – 7 years
• Cancelled Payroll checks – 7 years
• Employee Personnel Records – 5 years after 

employee termination

Sewage Disposal Records
• Act 537 Plan – Retain until supersede or obsolete
• Biosolids Disposal (permits, operational reports, 

lab analysis reports, contracts) – Retain for 30 years
• DEP Investigation Case Files – 25 years after case 

is closed
• Lab Accreditation Records – Retain Certifications 

until superseded.  Retain all other records 5 years.
• Daily Wastewater Plant Records – Retain 2 years
• Discharge Monitoring Reports (DMRs) – 5 years
• Yearly Waste Load Management Reports (Chapter 

94) – Retain 2 years   Author’s Note:  I do not get this one.  
I personally would retain Chapter 94s permanently. 

Water Quality, Supply and Distribution Records
• Annual Reports – Permanently
• Daily Operating Reports – 2 years
• Monthly Operating Reports – 10 years
• Water Quality Records (Inspections, tests, chemical 

analyses) - Retain annual water supply reports, 
emergency response plans, operation and maintenance 
plans until superseded or obsolete. Retain other records 
12 years

• Meter Readings – 5 years

Finally, here are some tips and tricks to better record 
storage.

1.  Find a dry, climate-controlled room to put your 
records.    This might have to be off site if you don’t have that 
kind of space at your treatment plant.  The blower room 
might be a good place if you have the room.  The blower 
room is normally warm and dry year-round.

2.  Use small banker boxes - Don’t use generic cardboard 
boxes that were not made for documents.  Spend a little 
money and set up the small banker boxes that you can 
write on the type of documents, document year(s) and 
destruction date.  Small boxes are also not very heavy and 
can be stacked 6 to 7 boxes high.  Avoid Large banker boxes 
because they are very heavy, hard to move and tend to fall 
apart after a few years due to the weight of the paper.

3.  Get a heavy-duty shelf.  I see a lot of exceptionally 
good 2x4 solid shelving that some have done themselves or 
purchased a solid prefab shelf.  Again, put some investment 
in this and be prideful of your records.  Don’t be afraid to 
stack them to the ceiling, 90% of the records you will never 
have to pull, get a step ladder and stack away.

4. Use technology.  Some municipalities are scanning 
documents to save space.  This might be a good task for 
a temp or a summer intern.  As an auditor, I always hated 
scanned documents, because I had to kill several trees to 
print the documents out and review them anyway.

5.  For assurance in document destruction, use a 
document destruction company or make sure you burn 
them completely.  I know of one municipality makes this 
one of their winter jobs is to get a couple guys and burn 
documents in a barrel like a couple of hobos.  This is to 
assure that there is no chance of identity theft for the 
authority or its customers.

When it comes to legally destroying your records, when in 
doubt keep them, or you can call or email the Pennsylvania 
Historical and Museum Commission, Bureau of the 
Pennsylvania State Archives at RA-LocalGovernment@
pa.gov or (717) 772-3257 or (717) 783-7330 or (717) 783-
9874.  S

The Municipal Records Manual pdf can be found at https://
www.phmc.pa.gov/Archives/Records-Management/Pages/
Local-Government-Retention-Disposition-Schedules.aspx

Chad Heister, CPA 
Energy & Sustainability  

Circuit Rider 
cheister@prwa.com
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Advisory Committees
By Joel Jordan

It feels a little weird writing a spring Keystone Tap article 
that isn’t about the annual conference at the end of March.  
I’ve not known what to do with myself without all the stress 
and planning that usually happens in the 1st quarter. Of 
course, everything, for everyone, has felt a little weird for 
about 12 months now.

The annual Conference is planned for 2021.  It will be 
August 24-27, 2021 at the Penn Stater Conference Center in 
State College, PA.  Be sure to watch for more info later this 
spring and summer.

TAC, WRAC, LAAC and roles…
I was recently teaching a course in Beaver Falls and a 

discussion came up regarding new regulations and how 
systems can find out about upcoming regulations and 
even how to comment on them before they become final.  
I explained how there is a long process of regulation 
development that (usually) starts at the federal level and 
then the state.  There are multiple points along that path 
that the general public and regulated entities can comment.   

One method to comment is through associations 
such as PRWA. Any member of the public and regulated 
industries can also get involved by visiting www.dep.pa.gov 
and clicking on “Public Participation” (along the top of 
the website).  The dropdown menu will list various links 
on how to get involved, review proposed regulations and 
guidance and how and when to provide comments.  Getting 
signed up for eNotice is one way to get the most current info 
delivered to your e-mail box.

 I also explained there were various “advisory” committees 
that have industry representatives to provide feedback to PA 
DEP (Also found under Public Participation noted in previous 
paragraph).  We were specifically talking about some newer 
drinking water regulations and I reference the TAC Board.  I 
received many blank stares…So, I interrupted myself and 
asked the group of ~20 operators, do they know what the TAC 
Board is?  After getting no response, I asked how many had 
ever heard of it?  A few “experienced” operators raised their 
hands.  But, only a few.  I went on to explain that the TAC 
Board was the “Technical Assistance Center” Advisory Board 
and specifically advised PADEP on drinking water regulations.  
Even more specifically, it was created to also oversee the small 
water system technical assistance center that was located near 
Harrisburg.  The Center no longer functions, but the TAC 
Board has continued to be an invaluable advisory group that 
provides feedback to PADEP on proposed drinking water 
regs and technical guidance.  PRWA is one of the permanent 
members, as are many other groups in our industry.

So, what are a few of other advisory committees that 
specifically review and comment on things that affect water 
and wastewater?

The Water Resources Advisory Committee (WRAC) 
consists of a group of stakeholders that provide PADEP 
with feedback on a wide-range of clean water issues.  One 
of those issues, is of course, wastewater discharges, amongst 
other water issues.  According to WRAC’s posted by-laws 
(1/18/21):

“The purpose of the [WRAC] Committee is  to provide 
technical advice to the Department of Environmental 
Protection on the environmental, economic, and other social 
impacts of existing, new or proposed regulations, policies, 
and control techniques or technologies affecting water 
resources management including but not limited to surface/
ground water  quality and quantity issues. The Committee 
may request to review a Department policy, guidance or 
regulation needed to implement programs of the Office of 
Water Management and may also suggest initiatives in water 
resources management to the Department. The Committee 
is to consider multi-media inputs in setting its agenda and 
in advising the Department. The Committee shall encourage 
public input on the water resources technical matters under 
consideration at the Committee meetings.”

The Laboratory Accreditation Advisory Committee 
(LAAC) advises PADEP, specifically, the Bureau of Labs on 
regulations and guidance relative to certified and accredited 
labs. This affects water and wastewater systems in both in-
house labs and sampling that is out-sourced to PA certified 
labs. According to its bylaws (retrieved 1/18/21:

“The Advisory Committee [LAAC] shall provide technical 
assistance under this act. This Committee may recommend 
to the Secretary the adoption, amendment, or repeal of such 
rules, regulations, standards, criteria, and procedures as it 
deems necessary and advisable for implementation of the Act 
and recommend changes to the Environmental Laboratory 
Accreditation Program.”

The State Certification Program Advisory Committee 
(CPAC) meets when there is a proposed change in 
the certification program or program regulations.  It’s 
membership is primarily certified operators representing 
all size and type systems.  It’s purpose is (retrieved 1/18/21):

“To provide the Department [of Environmental Protection] 
and the [Cert] Board with written comments and 
recommendations on Department regulatory proposals and 
guidance. To address, comment, and provide recommendations 



Column | Training

19SPRING 2021 KEYSTONE TAP

Joel Jordan
Director of Education 

jjordan@prwa.com

on other issues related to operator certification at the request of 
the Department, the Board, or an advisory committee member.”

Related to the purpose of CPAC is the State Board for 
Certification of Water and Wastewater System Operators 
(usually referred to as the Cert Board).  Most of you are 
pretty familiar with this Board and what it does. The Board 
consist of a cross-section of certified and experienced 
operators and technical representatives from our industry.  
This Board has a narrow purpose:

“The purpose of this [Cert] Board is to administer a certification 
program for water and wastewater system operators.”

There are many other advisory boards, both in water 
resources and the many other programs that PADEP 
regulates.  If you’re interested in getting involved, be sure to 
check out that Public Participation link and find out when 
they meet and who your committee representatives are (or, 
maybe you’ll even find vacant spot where you can apply to 
be an industry representative)

Training Partners Needed!!!
Just a reminder that PRWA is always looking for Training 

Partners to develop and teach classroom courses around PA 
and also online courses.  Contact me by e-mail and phone 
to discuss. 

Naturally, things were a bit “different” in the last 12 
months in how we determined what training was feasible 
and which wasn’t.  But, now that things are starting to get 
back to “normal”, we’ll be looking for new and old partners 
that want to get back out in the classroom and share their 
expertise with the operators.  If you have a good idea for a 
topic and love to teach, contact me.  We accept proposals 
from trainers from all industry backgrounds.  I can be 
reached at jjordan@prwa.com and (814) 360-4077.  S
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Certification Exam Study | Feature
It's in the Rearview!
By Wendy Malehorn

By now, 2020 is in the rearview but there is no doubt 
the struggles of surviving such an interesting year has left 
short-term and long-term impacts.  It wasn’t all bad, but 
there were some real concerns in the water/wastewater 
treatment industry.  Programs to renew certification were 
often cancelled or rescheduled only to be once again 
cancelled.  Managers worked to balance operations and 
compliance while maintaining Centers for Disease Control 
guidelines.  Hope for additional staff to make process control 
decisions dwindled as those registered to take certification 
examinations either faced a cancellation or were forced to 
cancel testing registrations to quarantine.  Yet, the can-do 
attitude of this industry has prevailed and once again, no 
one is the wiser to the missions of the water and wastewater 
treatment systems throughout the nation.  However, with 
due diligence the public’s health has remained preserved and 
protected and the silent heroes continue to inconspicuously 
march.  Kudos.

As we enter 2021, there is a notable change regarding 
the certification examination schedule.  Rather than start 
testing in early spring and end in early fall, tests will begin 
in mid-spring and finish in mid-fall.  The PA Department 
of Environmental Protection (DEP) certification board 
decided to make the shift in the hopes of less cancellations.  
Pennsylvania Rural Water Association (PRWA) followed 
suit and shifted all certification examination preparation 
classes to later in the year.  DEP has posted the 2021 
Certification Exam schedule on their website.  The PRWA 
certification program is posted under the certification tab 
on the website.

Forging ahead and hoping for a better year, those that 
plan on taking the certification examination can brush up 
on test taking skills with the following questions.  Certified 
operators might enjoy showing off their skills (or clearing 
away the cobwebs).  Like always, questions can be directed 
to the staff at PRWA.  S

1. Determine the efficiency (approximate percent 
removal) of a primary clarifier at removing solids 
if the average 24-hour composite TSS of the sewage 
entering the primary tank is 328 ppm and the average 
24-hour composite TSS of the effluent was 54 ppm.  
a. 5%
b. 37%
c. 62%
d. 84%

2. How many hours will it take to fill a tank that is 12 
feet deep and has a diameter of 30 feet if the tank has 
a flow of 1.3 MGD entering it?
a. 0.002 hour
b. 0.66 hour
c. 1.2 hours
d. 3 hours

3. If a new storage tank measures 40 feet in diameter 
and is 30 feet tall, how many pounds of 100% chlorine 
would be needed to dose the tank at 9 mg/L?
a. 21 lbs
b. 28.5 lbs
c. 32 lbs
d. 168 lbs

4. What is the daily food to microorganism ratio if given 
the following data?

• Aeration tank: 28 feet x 120 feet x 15 feet
• Raw flow: 7,500,000 gpd
• Primary influent BOD: 115 mg/L
• Mixed liquor volatile suspended solids: 4,700 mg/L

a. 0.81
b. 0.64
c. 0.56
d. 0.49

5. If a flow of 1,200,000 gpd were flowing through an 18 
inch pipe, what is the velocity in feet/second?
a. 63 ft/sec
b. 30 ft/sec
c. 15 ft/sec
d. 1.05 ft/sec
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ANSWERS TO THESE QUESTIONS CAN BE 
FOUND ON PAGE 62.

6. What is the detention time (in hours) for a flow of 
2.9 MGD through a tank that measures 50 feet in 
diameter by 60 feet tall?
a. 0.30 hours
b. 7.3 hours
c. 8.9 hours
d. 15 hours

7. How many pounds of solids are under aeration in an 
aeration tank that is 30 ft x 70 ft x 15 ft and has a 
MLSS concentration of 3,200 mg/L?
a. 8540 lbs
b. 7250 lbs
c. 6288 lbs
d. 3575 lbs

8. How many gallons of 12.5% sodium hypochlorite 
would be added to a flow of 3 MGD at a concentration 
of 6 mg/L?  Note:  the sodium hypochlorite has a 
specific gravity of 1.2.
a. 90 gallons
b. 105 gallons
c. 120 gallons
d. 150 gallons

9. A 250 foot diameter cylindrical tank holds 4.5 MG 
of water.  What is the water depth?  At what pressure 
would a gauge at the bottom of the tank read in psi?
a. 12.3 ft, 5.3 psi
b. 53 ft, 23 psi
c. 12.3 ft, 28 psi
d. 3175 ft, 7333 psi

10. A pressure gauge at the bottom of a tank reads about 
19.5 psi.  How deep (in ft) is the water in the tank?
a. 4.6 ft
b. 8.44 ft
c. 45 ft
d. 86 ft

11. If the influent BOD is 376 mg/L, and the plant effluent 
BOD is 55 mg/L, what is the percent removal?
a. 10%
b. 15%
c. 55%
d. 85%

12. Jar tests indicate that the best alum dose for a water 
is 7 mg/L.  If the flow to be treated is 3,500,000 gpd, 
what should the lbs/day setting be on the dry alum 
feeder?
a. 6 lbs/day
b. 102 lbs/day
c. 180 lbs/day
d. 204 lbs/day

13. Two wells fill a tank that is 12 feet high, 30 feet long 
and 15 feet wide.  How many hours will it take to fill 
the tank if well 1 has a flow rate of 15 gpm and well 2 
has a flow rate of 22 gpm?
a. 10 hours
b. 18 hours
c. 20 hours
d. 24 hours

14. How many pounds of 65% calcium hypochlorite 
would be needed to treat a 500,000 gallon storage take 
at a dose of 25 mg/L?
a. 104.25 lbs
b. 160 lbs
c. 200 lbs
d. 222 lbs

15. A primary clarifier receives a flow of 3.44 MGD with 
a suspended solids concentration of 350 mg/L.  If the 
clarifier effluent has a suspended solids concentration 
of 140 mg/L, how many lbs of suspended solids are 
removed daily?
a. 4,017 lbs
b. 6,025 lbs
c. 10,041 lbs
d. 15,254 lbs



Water | Column

KEYSTONE TAP SPRING 202122

What's On Tap
By Chris Shutt

As of May 4, 2021, I will have been working for PRWA 
for 29 years! Starting in 2021 PRWA will be celebrating its 
36th anniversary. 36 years of service to our members. It 
seems like a million years ago when I was asked to come to 
State College for an interview. I was out of work for some 
time and didn’t know what was going to be my next move. I 
had at least 75 resumes in and no response from any. I was 
at my lowest of low when I saw the help wanted ad in the 
Harrisburg Patriot News. The ad read like a page from my 
past. The description of the work was so appealing that I 
thought this job had to have been made for me. Sure enough 
this guy Steve Krchnavy called me and asked if I could come 
for and interview? I said of course where and how soon! 
This was like a dream come true I could actually get a job 
with this Rural Water Association which I had never heard 
of before now. 

Well I’ll try and to make a long story short or maybe I 
won’t because I don’t get to tell my story that often. The date 
and time were set and I was ready with my heart pounding 
I walked through the door and met for the first time Steve 
Krchnavy, Bill Keller, and Judy Muehl. I can’t remember 
what they asked me about my experience but I do remember 

Steve asking “one more thing” “before you leave is there 
anything you think we should know”? Well!! Now!! With 
my fist hitting the table every other word I said, “This job is 
mine and no one else! It was made for me and only me! You 
are going to hire me and no one else but me!” and here I am 
29 years later and the only one left. They are all gone! Judy, 
Steve, Bill, Chuck, Bob, Rod, Roger, Todd, Penny, Mike, and 
the list goes on, Good people all! Some of them you may 
remember and some you never will. Heck some of you out 
there don’t know me yet and I’ve been here since God made 
dirt! 

There are many good memories! Memories of friends, 
past and present and many more to come. It has been an 
extreme pleasure working with each and everyone one of 
you over the years and I’m hoping many more to come. 
There are many of you I haven’t seen in years but I know 
you're still there and some day, I will catch up to you again! 
Being with PRWA is like a fine wine, it gets better with age. 
There is one thing to remember about everything you do 
in life and that is never forget where you came from so you 
don’t forget where you are going. 

Well I can go on and on about all the memories. Some 
of them I won’t share because they are mine and no one 
else. During all those years I done Water Circuit Rider, 
Wastewater Tech, ARRA Circuit Rider, Conservation Circuit 
Rider, Membership Circuit Rider, and a few I don’t even 
remember. This past year of COVID 19 was exceptional to 
say the least. Let’s hope 2021 will be a whole lot different. So, 
I will see you around the system or maybe at the conference 
this one is going to be great! Remember the Conference is in 
August this year. So, for now thanks for the memories and 
hope many more to come. And as I always say 

”Remember be Proud of What you do and do it Well”!  S

 
 
 
 
 
 

PS The first pipes made in the US were fire-charred and 
bored-out logs!! 

Chris Shutt
Water Technician 

clshutt@prwa.com
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Whether you're looking for a custom map of your assets or an easy database 
system, PRWA is your solution!

Diamond Maps is a cloud-based GIS designed for sewer and water 
systems to help them keep track of their infrastructure.

Those starting from scratch love how easy it is to plot valve 
locations and draw pipes on the rich Google imagery backdrop.  
Existing GIS users move their data to Diamond Maps because they 
love how their team can all manage pictures and notes.  Users can 
edit the map from any phone, tablet or PC.

Best of  all it costs just $20/month*!
*$20/month for one user.  Unlimited users are determined by each municipality. 

On The Go!  
o Access your map anywhere with 

an internet connection.
o Runs in your browser on any 

phone, tablet or computer.
o Nothing to install or back up.
o New data entered by any one 

person is instantly available to all 
users in your account.

Whether you’re looking for a custom map of your assets or an easy 
database system, PRWA is your solution! 

800-653-7792  |  F: 814-353-9341
138 West Bishop Street, Bellefonte PA 16823

WWW.PRWA.COM

Work Orders
o Work orders allow municipalities to organize and maintain repairs, routine 

tasks and special projects.
o A history is maintained for the ability to export a spreadsheet of all past 

and current work orders.  Orders can be set to reoccurring so they can be 
completed each day, week, month, or year.

o Employees can receive and complete work orders on mobile phones or 
tablets.

o Work orders allow you to assign each task to a specific employee. 
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Water Loss
By Chris Shutt

Almost every water system has a problem with water loss 
in some form or another. When water is under pressure in 
pipes under the ground, you can be sure that water shall be 
lost somewhere! Sometimes it is easy to find this loss, and 
other times it is very difficult. I will go over the benefits of 
finding this loss and the types of loss that can occur in your 
system. Also give you some tips on finding this loss.

What are some of the benefits of finding water loss? There 
are several reasons for searching for lost water. By lowering 
the system water loss, you can reduce wear on equipment. 
You can also reduce electric bills and other operating costs 
of treating, pumping, and storing water. Solving lost water 
problems can even improve public relations by helping 
you lower rates and improving service. If your system is 
operating efficiently, you reduce the need for costly capital 
improvements. You may also expand service to other areas 
of your system. Reducing water loss helps protect public 
health. If water loss is caused by leaks, repairing them 
reduces the risk of cross-connection. By finding and fixing 
these leaks can also lower insurance costs for system liability. 
Perhaps the most important reason for finding water loss is 
to save a precious resource, a resource more important than 
any other we have. Without this water no life can exist as we 
know and hold so dear. 

Let’s talk about the types of water loss. Water loss is 
metered and/or unmetered water that leaves the system in 
one way or the other. In some cases, water only seems to 
be lost because of human errors or errors such as broken 
or non-working meters. True water loss is caused by three 
things, authorized unmetered accounts, theft, and leaks. 

Let’s talk about authorized unmetered accounts. An 
authorized unmetered account is a legal connection to your 
system that is not metered. Many systems supply water to 
special users without installing a meter. This practice is not 
only cheating your other customers but is cheating yourself. 
All connections should have a meter regardless of who or 
what the case may be. You don’t have to charge according 
to the meter just so you can keep a record of water usage. 
Authorized unmetered accounts include the following:

• Town facilities: Golf courses, parks, fairgrounds, 
water and wastewater plants, cemeteries, 
playgrounds, swimming pools, shops, offices, water 
fountains.

• Free accounts: Special arrangements with land 
owners or elderly even low-income families and 
individuals.

• Community Structures: State and County Offices, 
Rest homes, Churches, Hospitals, Schools.

• Special Events (The local Community Day)
• System Maintenance: Hydrant and line Flushing, 

Sewer Cleaning, Street cleaning, Storage Tank 
Drainage and Cleaning, Filter Backwashing, etc.

Our next type of loss is Theft. This type of loss makes 
everyone shudder to think about what to do when you find 
theft but it is very common occurrence, and here are some 
of the different types of theft:

• Illegal taps on service lines.
• Disconnected services that are reconnected.
• Billing has stopped for some reason and the service 

has not been discontinued.
• Meter registers removed.
• Meters turned around.
• Bypass around the meter
• Holes drilled through the chambers of meter horns 

or setters to bypass water without seeing that there 
is anything wrong.

Last but not least our favorite Deception:
• Fire hydrant non-emergency uses such as 

contractors, landscapers, lawn maintenance, fire 
training, and my favorite, Bulk water haulers that 
taking your water somewhere else and sell it.

When you’re out reading meters or other work look 
around and see if there is anything different about the 
setting that you’re at. Ask yourself what it looked like the 
last time you were there, what is wrong with this picture. As 
soon as you find it stop it. Be sure to check your legal rights 
before you take someone down for theft. Make sure under 
your and the state rules and regulations that you have the 
power to do something about the situation. Also estimate 
the amount of loss so you can adjust your numbers on the 
amount of loss you have already estimated.

Our last type of loss is leakage. For most systems, leaks are the 
hardest type of water loss to control. A leak is any kind of hole, 
crack, or flaw in the system that lets water escape uncontrollably, 
whether it be a tank or reservoir to the main lines and services. 
A leak can occur at any time anywhere in the system. A leak for 
example can be a hole or crack in a pipe or maybe an overflowing 
tank or reservoir. A leak can be worn pump packing or a worn-
out hydrant seat. Perhaps a faulty check valve that lets water flow 
back down the well when it shuts down.
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After you have taken care of your unmetered accounts or 

customers and you ruled out the possibility of theft for now, 
what is the first step in finding leaks or in your system?  The 
first step is to find your maps if you have maps if not then you 
need to find uncle Charlie’s brother that worked here years 
ago, who know where the lines are so we can get started. 

A leak detection survey needs to begin with maps. Not 
only will this help with a leak detection plan it will help give 
us an idea where the system lines run and what material 
they may be made of. Choose a map that shows the entire 
system including source, valves, hydrants, and line sizes. 
(Just a tip when repairing leaks mark your map so you 
can see where problem areas may occur). If you don’t have 
maps, now is a great time to start one. You don’t have to 
start with a blank piece of paper. Contractors and engineers 
that are associated with the system at one time or another 
may have original drawings of the system sometimes the 
state has maps of your system and also lending agencies if 
funding was used to build or add to your system. 

O.K. we have our maps or what we call maps. Let’s get 
started with the survey. Certain parts of your system will 
leak more than others. We are going to do a preliminary 
survey. Leaks are found by sight or sound so we are going to 
do a visual inspection of the system first. The easiest way to 
look for leaks is to look for wet spots. Remember a wet spot 

does not mean that is where the leak is or even if it is a leak. 
Let’s go over some places for visual inspection:

• Storage tank overflow
• Old or worn pump packing
• Air release valves
• New or recent line replacement (any other 

excavation on or near the water lines)
• Cracked meter bottoms
• Wet areas around town that are suspicious
• Green grass in yards, parks, fields, that is greener 

or the rest or everything is brown except that green 
patch in front of the house

• Look at the streets. (Is there a depression in the 
road over the water line or the black top cracking 
and spongy?)

Just a reminder as you’re inspecting the system, look for 
illegal taps or connections. For example, fire hydrants that 
sit on private property or off in the woods or fields far from 
the public eye, make sure they don’t have some kind of hose 
or attachment that water is being used without the consent 
of the water company.

The next part of our preliminary survey is damaged fire 
hydrants. One of the most common sources of leaks is a 
hydrant. Hydrant valve seats can be damaged or improperly 
seated. Water can leak by these and out through the drain 
ports in the hydrant barrel. All hydrants have drain ports 
some have only one others have several. A leaking hydrant 
not only has the water loss but the water pushing out the 
drain ports can wash away the fill material around the 
hydrant and if it washes enough the hydrant can push off 
the lateral and an emergency can occur. You can check 
hydrants for leaks by listening to each one for sound of 
escaping water. If you have dry barrel hydrants in which I 
don’t personally know of any system here in the state that 
has wet barrel hydrants. Take off the nozzle and if you don’t 
see any water then you can put your ear to it and listen for 
sound or you can use a sounding device of your choice.

Our last step in the preliminary survey is “Customer 
complaints”. Look at recent customer complaints of pressure 
changes, service interruption, and dirty water. These could 
be clues to where you might start to look for leaks.

If you find after looking in the places, I have previously 
mentioned that you still have a large amount of unaccounted 
for water, then we have to go looking for leaks in the system 
that are not noticeable to the eye and we will move to the 
next step of leak detection which is system isolation or Zone 
measurement. Finding leaks that do not surface can require 
dividing the water system into zones or sections. 

Continued on Next Page
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A zone is an area that can be isolated from the rest of 

the system by closing key valves. Zone measurement is 
an estimate of water being used in the area including the 
leaks. High flow to an area is an indication that there is a 
possible leak. Low flow can indicate that it is possible that 
there is no leaks or small leaks in the area. By comparing 
the zone flows you can determine where the worst leaks are. 
Isolating a system is best done in the middle of the night. 
This time is the most likely that your customers will not 
be using water. The time from 12am to 4am are the best 
hours to perform this method. You must take caution when 
isolating or zoning your system because you may interrupt 
service to hospitals, firefighters, and other emergency uses. 
You should develop a plan to get the water back in service as 
soon as possible. Also, you need to inform your customers 
of what you are doing, in case of temporary disruption of 
service. You can notify your customers by radio, television, 
newspaper, and bill stuffers, newsletters, if in emergency by 
load speaker throughout the neighborhood. 

Your next step is to take measurements in the isolated 
section. In this way you start to narrow down the leak 
locations. Depending on the size and complexity of your 
system you may have to look at your maps to determine if 
you need to close several valves to isolate or just one valve 
is needed to do the job. If your system is broken into several 
sections or zones and are fed by single lines to each section 
you can isolate easily. If your system is set up in loops then 
you need to determine what valves can be closed to make 
a zone or section. Most systems I have been in it was just 
as easy to start at the farthest end of your system and work 
your way back to the plant or source. We will go over these 
methods more later on.  In some cases, you can start with 
sections or zones that you know have offices or businesses 
that are closed at the time you do your work. You can 
check for flow and if you have flow then it is a good chance 
that a leak is there. If there is no flow then you can move 
on to another section or zone. There are several ways of 
measuring or checking flow. Two quick ways are “Listen for 
Sound “and “Pressure Check”. 

Listening for water use

1. Close all valves that control flow into and out of the 
section or zone.

2. Listen to each valve. If you hear water moving by then 
you need to repair the valves before you go on.

3. Open the one valve that controls the flow.

4. Listen to the valve and if there is no customer use 
there should be no sound. (You can even squeeze the 

valve down so you make sure you can hear if there is 
flow or not.) If you have plastic pipe this is the best 
method for listening.

Testing Pressures

1. Install a pressure gauge in the section or zone. (This 
may be a gauge on a hydrant or on an outside faucet.) 

2. Close all valves that control flow in and out of the 
section or zone.

3. Fix any valves that are leaking past.

4. Open one valve that controls the flow.

5. Observe the gauge. If there is little or no use during 
this time then there should be little or no change 
in the water pressure. If there is significant drop in 
pressure, (greater than 5-10 psi per minute) there 
may be a leak. The drop in pressure will be steady 
with a leak.

6. There are other ways of measuring water loss in a zone 
or area. One is using storage tank levels to determine 
how much loss is there. You need to be able to use 
your storage tank/reservoir/facility to supply the 
isolated section of your system. Once you have all 
your valves closed except the one that feeds that part 
of town you wait several minutes or hours. The best 
time to do this is at night, usually 12 am to 4 am. You 
need to know how much water was in the tank at the 
time you started. Then after several minutes or hours 
depending on the size of your storage, take another 
measurement of how low the water level dropped and 
calculate the gallons. Then divide the gallons lost by 
the time frame you waited and get your gallons per 
hour or gallons per minute that is flowing into that 
section. During all this as in our last article you must 
be aware of any leaking valves that may cause flow to 
go by.  If a valve is leaking enough to make the meter 
spin like a fan then something is definitely wrong and 
you must replace it. 

7. Another way of Calculating loss is by use of a water 
meter. This water meter can be located at the entrance 
of the zone or section. You can install a meter in line 
or you can use a meter jumper to jump from one side 
of the main valve to the other so you can close the 
main line valve and watch the meter on the jumper 
to see how much flow is going to the section you 
isolated. These two-meter methods can be costly. You 
may want to do this if your master meter at the plant 
or tank cannot be used. But of course, if you have a 
meter that tells you how much water is flowing out 
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of your tank to town, this is the easiest way to isolate 
the system. But not every system can do this for many 
reasons I don’t wish to try and explain at this time so 
let’s move on. Let’s talk about using your master meter 
to watch as we start to use another isolation method. 
The meter needs to measure water coming out of 
your tank or reservoir going to town. Now you need 
to have one person at the water meter watching it as 
you or you and another helper go out to the far end 
of the system and shut down a section or line. Using 
the set of radios that you have at home or work call 
back and ask if the meter slowed down or stopped. If 
not then leave that section or line and go to the next 
section and shut it down. Then ask the same question 
did it stop or slow down? Continue this same exercise 
working your way back to the plant or master meter. 
If you slow it down some in section then you probably 
have a leak in that particular section or line. You may 
shut down a section and completely stop the meter 
then you know it is all in that section. By doing 
this at night very little water should be used by the 
customers so if you stop or slow the meter you figure 
you have at least some or all of the leaking water 
isolated to that section. After all this is done and you 
have the gallons marked down that you isolated to the 
different sections or section then go back and open all 

the vales you closed in reverse of the way you closed 
them. One more thing with zoning or isolation. If you 
isolated a leak to a large section of zone or line if you 
have the vales you may want to break it down farther 
in that section to reduce the search area which is what 
we will talk about next. 

8. It is time to pin point that leak so let's go over some of 
the different equipment that is used. A wide variety of 
equipment is available for leak detection. Equipment can 
range in cost from a few dollars to thousands of dollars. 
Most leak detection devices have one thing in common, 
though; each depends on the sound leaks make. 

9. The simplest devices are something that can carry the 
sound caused by a leak. For instances “listen” to a fire 
hydrant by placing the tip of a screwdriver or wrench 
against the operating nut and the handle against your 
ear. The sound created by water passing by a damaged 
valve seat can be detected this way. 

10. A hydrophone is an inexpensive device that works the 
same way, but is designed for more comfortable and 
convenient listening.

11. Geophones are another inexpensive listening device. 
Geophones are similar to a doctor’s stethoscope.
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12. Electronic leak detectors are more sophisticated and 

complex than geophones. These devices amplify 
sound caused by leaking water. Operating electronic 
leak detection equipment requires some skill and 
practice. Experiment with your leak detection 
equipment before using it for leak detection. If you 
have equipment and don’t know how to use it then 
ask the manufacturer’s representative or call PRWA 
for assistance.

13. The most elaborate leak detection equipment is the 
correlator. Soil types or depths do not affect leak 
correlators. A correlator is a microprocessor that 
measures the time it takes sound to travel between 
two points along a pipe. Correlators are very 
expensive and complex, but the price keeps coming 
down as technology improves. Correlators are like 
anything else on the market today, there are many 
types and grade levels. The lower the price the shorter 
the distance the correlator will perform. To use a 
correlator properly you need to know the location, 
size, type, and length of pipe. This is a good reason why 
you need system maps that are accurate and reliable. 
A correlator is only as good as the information you 
put into it. When data is accurate it the chances of 
pinpointing a leak are very good.

14. Other equipment that is necessary for leak detection 
that may be useful are, metal locators, line locators, 
and various wrenches and keys. 

15. Now that we have our equipment and know how to 
use it, lets listen for leaks. The next step is to listen for 
leaks in the area or areas you have isolated. 

16. There are two types of sound that leaks make. One 
sound is water escaping from a restricted opening on 
a pipe and the sound is sent through the pipe wall 
and down the length of pipe. The other sound is made 
by escaping water that impacts on the soil around the 
pipe. Leaks can make many different sounds. These 
sounds depend on pipe material, depth of pipe, 
composition of the soil, size of the leak, type of pipe, 
size of pipe, and water pressure. Small leaks under 
high pressure make more noise than large leaks under 
low pressure. In some cases, large leaks under low 
pressure make almost no sound. If these leaks don’t 
surface, they can be very difficult to locate. 

17. Leak sounds are misleading. Sometimes sounds 
can be confused with traffic or wind noise. Always 
double check and even triple check before you dig. 
The best place to listen for leaks is directly on the 
pipe. Unfortunately, that is not possible so you need 

the next best thing and that is the hydrants. You can 
use any direct connection to the pipe its self-such 
as meters, valves, and spigots. Once you have an 
isolation area go from hydrant to hydrant listening 
for sound, the louder the sound the closer you are to 
the leak. If you hear the leak louder at one hydrant 
than another then you know it is closer to the loudest 
hydrant. If you don’t have hydrants then use main line 
valves and use the same procedure. Once you have it 
narrowed down to a short distance, now you can go 
curb stop to curb stop listening for the loudest sound. 
Once you find the loudest you may have to determine 
if it is on the service line or the main. If you listen to a 
curb stop and it sounds like it is there then you need 
to determine if it is on the customer side or your side 
of the stop. To do this just shut the valve and listen 
again if the noise goes away then it is on the customer 
side. If not then it is on your side. If it sounds like it is 
on the main line then you need to listen up and down 
the street at short intervals to determine or narrow 
down the area until you pin point on top of the leak. 
If you are using a sonic leak detector then keep your 
volume setting the same at all times. Do not turn the 
volume up and down you will confuse yourself and 
miss the leak. (Always stay constant in everything you 
do). When listening from one end of the street to the 
other on curb stops stay on the short side of the street 
closest to the main line. You can hear well on the 
short side. When listening on the road surface have 
an exact location of the main so you can listen exactly 
over top the pipe. If you wander off you will become 
confused and miss the leak. Remember the last thing 
you do is dig. There is nothing like experience. Leak 
detection is hard on a good day and every time you 
lift that microphone you change the game so you need 
to practice, practice, practice. Also remember cast 
iron, ductile, steel and copper are the best for sending 
sound. Transite (cement asbestos) and plastic absorb 
the sound and are the hardest to listen to. Remember 
be constant, make sure, and good luck.   S

 

 
     

Chris Shutt
Water Technician 

clshutt@prwa.com

Continued on from Previous Page
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Towanda Municipal 
Authority

The Towanda Municipal Authority (TMA) was established 
by the Borough of Towanda in 1950 for the purpose of 
acquiring the privately-owned Towanda Water Works and 
to assume responsibility for the Borough’s sewer collection 
system.  TMA owns and operates a regionalized water 
supply, water distribution system, sewage collection, and 
wastewater treatment plant in Central Bradford County.

Construction of the original water system began around 
1886 with the installation of a cast iron transmission main 
from the Eilenberger Spring source approximately 14 miles 
south of Towanda Borough.  Today, the system maintains 
three sources of supply, including the original spring 
source, and supplies potable water to approximately 2,300 
metered connections in six municipalities.  The Authority 
is an 8-member board with representatives from Towanda 
Borough, Monroe Borough, Towanda Township, and North 
Towanda Township.  TMA has two interconnect customers, 
Wysox Township Municipal Authority and New Albany 
Borough who own their distribution system.  The Authority 
has two water operators and a third in training.  TMA also 
sells bulk water to local haulers for various industries, with 
most bulk water being purchased by the oil and gas industry 
to develop Marcellus gas wells.

The distribution system includes more than 40 miles of 
water main of various sizes and age, including the original 
water transmission main from the Eilenberger Spring that 
is more than 125 years old.  The system operates on five 
different pressure gradients.  The pressure gradient fed by 
the spring transmission main is unique because flow from 
the spring is conveyed by gravity to an equalizing reservoir 
in Towanda.  Additionally, it feeds the Boroughs of New 

Albany and Monroe on the way to supplying the main 
system in Towanda Borough.  The other four gradients are 
high service areas surrounding the greater Towanda area.

A major capital improvements project was completed in 
1996 to address inadequacies within the TMA water system.  
The improvements included construction of a disinfection 
facility at the Eilenberger Spring, replacement of the main 
distribution system finished water reservoir with an enclosed 
finished water storage tank, and installation of a SCADA 
system.  The SCADA system included a telemetry control 
system that allows the well pumps to operate by the finished 
water tank elevation to eliminate substantial water losses 
from tank overflow.  An extensive leak detection program 
was also implemented in the mid-1990’s to eliminate 
water losses within the distribution system.  Though the 
program successfully removed as much as 150,000 gallons 
of unaccounted for water each day, substantial water losses 
still persist.  With century-old water mains and many other 
water mains in excess of 50 years old, TMA has continued 
efforts to reinforce the existing distribution grid.  Until 
January 2021, TMA’s secondary source was the North 

Filtration Room
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Towanda Township well field that included two wells and 
a disinfection facility constructed in 1971.  The Eilenberger 
Spring flows continuously and varies throughout the year 
with TMA’s wells operating to satisfy the difference between 
the spring supply and system demand.

Townships surrounding Towanda Borough have 
experienced considerable growth, which has contributed 
to the sprawl of TMA’s distribution system over time.  
The additional demand coupled with water losses due to 
an aging distribution system consumed much of TMA’s 
reserve source capacity, possibly limiting additional 
growth or system expansion.  Following completion of the 
1996 capital improvements project, TMA embarked on a 
mission to develop additional sources of water to increase 
their production capabilities and ensure capacity for future 
growth in the surrounding area.

An initial study completed in November 1996 identified 
the need for an additional supply to address source 
redundancy and to meet future water demand.  The study 
also recognized contamination vulnerabilities of the 
current well field due to the proximity to nearby industrial 
facilities.  Over the next decade and a half, TMA explored 
the surrounding area for viable sources of supply by drilling 
a total of 55 exploratory wells through the services of a 
hydrogeologist, Casselberry & Associates.  In 2013, Wysox 
Township Municipal Authority also constructed a water 
distribution system supplied entirely from TMA, further 
adding to TMA’s system demand.  In addition, aquifer 
testing of wells operated by an industrial facility located 
near the North Towanda well field, revealed that pumping 
of their wells had drawdown influence on TMA’s North 
Towanda wells, limiting their permitted withdraw.

The extensive search for new raw water sources revealed 
multiple potential wells, which were evaluated further 
in 2013 by TMA’s current consultant engineer, Stiffler, 
McGraw & Associates.  Following the evaluation, TMA 
began development of three new wells: two wells at what 
is now called the Roberts Well Field and the Church Well.

The Church Well is a groundwater source with high raw 
water quality and requires disinfection only for treatment.  The 
Roberts Well Field, however, is located within the floodplain 
of the Susquehanna River, each well drawing water naturally 
filtered by the alluvial glacier outwash through a shallow bore 

Finished Water Pump Room

Backup Generator
Continued on Next Page



Wastewater | Featured System 

KEYSTONE TAP SPRING 202132

hole.  These wells are groundwater sources under the influence 
of surface water and require surface water filtration.  The 2013 
study considered multiple filtration methods; TMA decided 
to move forward with the construction of a microfiltration 
membrane treatment facility.  The neighboring industry had 
a vested interest in TMA developing new sources of supply 
and offered TMA financial assistance if they developed new 
sources of supply that would allow the North Towanda well 
field to be decommissioned permanently.  This would allow 
them to increase the capacity of their well field back to their 
original permitted withdraw amount.

Design of the membrane filtration facility began in 2016 
followed by construction in the summer of 2019.  The design 
includes two skid mounted membrane filtration units, a 
liquid chlorine feed system for disinfection, a clearwell 
below the operating floor of the facility, a backwash recycle 
system to minimize the wastewater flow to the sanitary 
sewer system, and a backup generator.  The facility was also 
designed to disinfect the Church Well.  Due to its proximity 
to the distribution system and since TMA already owns the 
property surrounding the North Towanda Wells, the new 
facility was constructed at their original North Towanda 
well field.  Separate raw water transmission mains were 
constructed from each well source to the new facility.  The 
overall treatment capacity exceeds 1 million gallons per day.  
The SCADA system was also replaced throughout TMA’s 
system, which includes 7 pumping stations, 6 storage 
tanks, and multiple metering, pressure reducing and 
pressure sustaining stations.

Additional system improvements were completed 
concurrently with the new source and treatment facility 
construction.  9,802 feet of the distribution system on the 
higher-pressure gradient in North Towanda Township 
was replaced to eliminate perpetual breaks and water 
losses.  This part of the system was supplied by an on-
demand booster pump station with no storage tank.  
The new improvements also included construction of a 
new water storage tank and replacement of the existing 
pumps to set a more consistent pressure throughout the 
system.  Overall, a total of nine construction contracts 
progressed simultaneously.

Through combined efforts by TMA’s manager, 
Kyle V. Lane, and Northern Tier Regional Planning and 
Development Commission’s Program Manager Lauren 
Egleston, TMA received a $3 million grant from the U.S. 
Department of Commerce. In addition to the federal grant 
approximately $3.6 million of assistance committed as match 
by the local industry to fund construction of the new wells 
and filtration facility.  The remaining improvements were 
funded from a $500,000 grant from Bradford County and 
a low interest loan through the Pennsylvania Infrastructure 

Investment Authority.  More than $1 million was spent 
from TMA’s capital reserves to complete the numerous 
studies and develop the new wells.  Much of this reserve was 
established by revenue from bulk water sales and natural 
gas leases.  The design and construction oversight were 
performed by Stiffler, McGraw & Associates.  Construction 
was completed in January 2021 when the three new wells 
were officially placed into service and the existing North 
Towanda Well field was decommissioned.  The overall 
project cost was more than $11 million.

TMA plans to continue improvements to the system.  
Their operating staff are in the process of optimizing 
operation of their new facilities and continue to implement 
their leak detection and elimination program.  As part of this 
program, in 2020, a list of water main replacements within 
the distribution system was developed for implementation.  
TMA is also in the process of bidding out the replacement 
of 4 stream crossings along the 14-mile transmission 
main from the Eilenberger Spring funded by the Federal 
Emergency Management Agency under the disaster 
declaration triggered by severe flooding of the Towanda 
Creek in August of 2018.

TMA Board Members, Project Engineer, and local 
government officials, broke ground on the New Source 
Water and Treatment Facility Groundbreaking Ceremony 
July 12, 2019.  S

Pictured Left to Right:  Charlotte Sullivan – TMA Board Member, 
Michael Walsh – TMA Chairman, James Pruyne, Esq. – TMA So-
licitor, Garrett Miller – Towanda Borough Mayor, Ellen Lacek – 
TMA Board Member, Kyle Lane – TMA Manager, Gerald “Arnie” 
Kriner – Executive Assistant to State Senator Gene Yaw (23rd 
District), Daryl Miller – Bradford County Commissioner, Tina 
Pickett – State Representative for the 110th Legislative District, 
Lauren Egleston – Economic Development Program Manager, 
Northern Tier Regional Planning and Development Commission, 
and Brian D. Shura, P.E. – Project Engineer, Stiffler, McGraw & 
Associates, Inc.

Continued on from Previous Page
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Inflow and Infiltration Check
By Phil Giunta

Inflow and Infiltration in our sanitary sewer systems 
can consume valuable Wastewater capacity. Estimated cost 
to treat Inflow and Infiltration (I&I) can range from $2 to 
$5 per thousand gallons.  An annual I&I volume of 150 
million gallons would cost between $300,000 and $750,000 
per year to treat and transport. Want to know if your (I&I) 
is excessive? Divide your average wastewater flow by the 
population served to determine the gallons per person per 
day.  If the average wastewater flow exceeds 275 gallons 
per person per day you may have excessive I&I. This must 
exclude industrial and commercial flows.

 Infiltration is ground water that enters the system slowly 
through broken or leaking pipes and manholes.  

Inflow is water that enters the system rapidly from sources 
like roof drains, sump pumps and manhole lids. 

 Many methods are employed to identify Inflow and 
Infiltration in our collection systems.  Operators can   survey 
manholes for clear water late at night during rainfall events. 
After compiling info from a survey late at night they can 
narrow down the sections of the system that need attention. 

 The next step might be a sump pump survey.  Sending 
letters to home owners asking if they have a sump pump 
connected to the sewer and asking them to disconnect the 
sump pump.  Getting home owners to agree to disconnect 
a sump pump can be difficult.  Some systems have found 
that conducting an inside inspection for sump pump 
connections is the best way to locate the illegal connections. 
Some systems require an inside inspection before a house is 
sold and require any illegal connection be removed before 
settlement.

The impact of sump pump flows on a wastewater 
treatment plant can be significant. These additional flows 
can lead to operational problems at the treatment plant 
as well as sanitary sewer overflows (SSO’s). The following 
illustrates the impact of sump pump flows:

The Facts:
• The average homeowner sump pump is between 

1/3 and 1/2 horsepower.
• The average discharge rate is between 2500 to 

3200 gallons per hour (gph) or 42 to 53 gallons per 
minute.

The Example:
• Using the low-end pumping rate of 42 gallons per 

minute
• Using an average pump time of 5 minutes per hour
• Using 50 sump pump connections

During a wet weather event (substantial rain, snow melt) 
the following can be assumed:

42 gallons per minute x 5 mins/hour = 210 gallons per 
hour/connection

210 gallons per hour x 24 hours/day = 5,040 gallons per 
day/connection

5,040 gpd/connection x 50 connections = 252,000 gallons 
per day extra flow!

Dye testing down spouts can be effective by adding dye 
and water to a down spout suspected to be connected to the 
sewer and looking for the dye to show up in the manhole.
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Smoke testing can be an effective way to locate Inflow.  

Smoke testing can identify cracks in piping and laterals, 
down spouts, leaks in manhole lids and cross connections 
with storm sewers.  Smoke testing should be conducted in 
a dry time of year.

Flow metering systems use temporary flow meters to 
quantify inflow and infiltration.  Placing meters in strategic 
locations for short periods then moving to different 
locations till sources of inflow and infiltration is located.  
Once located further investigation with closed circuit TV 
can determine what needs repaired.

Closed circuit TV (CCTV) is the most effective method of 
determining the internal condition of sewer piping. CCTV 
can provide a video recording of piping structure and can 
provide notations of possible defects for repair in the future.  

Rehabilitation methods 
• Excavate and replace 
• Chemical Grouting
• Slip lining
• Cured in place
• Pipe bursting

Excavating and replace is the oldest method of 
rehabilitation mostly used when severe damage is present 
and also can be the most expensive

Chemical grouting is used to seal joints and cracks, but 
the pipe must be clean and free of roots and have structural 
integrity.  Chemical grouting is not a permanent fix

Slip lining is a process of pushing or pulling a new flexible 
liner of a slightly smaller diameter into an existing pipe line.

Cured in place involves the installation and curing of a 
resin-saturated flexible fabric inside the existing pipe.  The 
line must be clean and free of roots with cracks grouted.

Pipe bursting involves inserting a pipeline insertion 
machine that breaks out the existing sewer line and pulls a 
new pipe through the bore made by the pipeline insertion 
tool.

Conduct manhole inspections and look for cracks and 
breaks in walls or bottoms, offsets, misalignment and 
deterioration of grout and frame.  Also, use a manhole 
inspection form with location, manhole number, cleanliness, 
type of construction, and directional piping.

Rehabilitation of manholes
• Grouting
• Coating
• Lining

Grouting is used to repair leaks in manholes.

Coating is the application of cementitious material 
containing Portland cement, finely graded mineral fillers 
and chemical additives.  Walls will need to be clean and 
coating applied in layers.

Lining is placing a cast in place protective lining inside 
the manhole.

If your treatment facility is at or near capacity and an 
upgrade is needed the cost of I&I reduction verses the cost 
of building additional capacity should be looked into. S

Phil Giunta
Wastewater Technician 

pgiunta@prwa.com
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The "Chlorine Sponge"
By Michael H. Gerardi

The “chlorine sponge” is the production and accumulation 
of nitrite (NO2-) from incomplete nitrification. The 
“chlorine sponge” is also known as the “nitrite kick” and the 
“nitrite lock.” 

The “chlorine sponge” is responsible for the following 
operational conditions in treatment plants:

• an increase in chlorine demand for final effluent 
disinfection

• an increase in chlorine demand for filamentous 
organisms control

• toxicity to aquatic organisms in the treatment plant 
and receiving waters

• toxicity to aquatic organisms in the whole effluent 
toxicity (WET) test

• discoloration of wastewater
The “chlorine sponge” can in occur in 1) wastewater 

treatment plants that are required to nitrify, i.e., must satisfy 
an ammonia discharge limit or total nitrogen discharge 
limit, 2) wastewater treatment plants that are not required 
to nitrify, but choose to nitrify and 3) wastewater treatment 
plants that “slip” into nitrification.  Treatment plants that 
choose to nitrify do so to: 1) produce nitrate (NO3-) to 
identify a “healthy” biomass and 2) produce nitrate in order 
to use nitrate to establish an anoxic selector or condition 
for the control of undesired filamentous organism growth 
(Table 1).  If operational conditions are favorable, treatment 
plants that are not required to nitrify or choose not to nitrify, 
can “slip” into nitrification.

Table 1
Filamentous Organisms That Can Be Controlled with an 

Anoxic Selector or Condition

Eikelboom type 1701

Eikelboom type 021N

Haliscomenobacter hydrossis

Nostocoida limicola

Sphaerotilus natans

Thiothrix spp.

Nitrification involves two nitrifying bacterial groups and 
two biochemical reactions (Equations 1 and 2). Nitrifying 
bacterial groups consist of ammonium-oxidizing bacteria 
(AOB), e.g., Nitrosomonas and nitrite-oxidizing bacteria 
(NOB), e.g., Nitrobacter. AOB oxidizes ammonium (NH4

+) 
to nitrite (NO2

-) (Equation 1) in order to obtain energy for 

cellular activity, mostly reproduction. NOB oxidizes nitrite 
to nitrate (Equation 2) in order to obtain energy for cellular 
activity, mostly reproduction. However, AOB obtains more 
energy from the oxidation of 1 unit of ammonium-nitrogen 
(NH4

+-N), than the energy NOB obtains from the oxidation 
of an equivalent unit of nitrite-nitrogen (NO2

--N). 

The difference in energy obtained from the oxidation 
of ammonium and nitrite is responsible for the difference 
in generation times for each group of nitrifying bacteria. 
Generation time is the time required for a bacterial cell to 
divide once or go from one cell to two cells. Under optimal 
conditions, AOB reproduces every 8 hours, while NOB 
reproduces every 10 hours. Therefore, as compared to NOB, 
a larger population of AOB exists in the treatment plant 
(Table 2).

Table 2
AOB and NOB Growth at Optimal Generation Times

Time, hours Nitrifying Bacterial Group

AOB 
(8-hour generation time)

NOB 
(10-hour generation time)

0 1 1

8 2 1

24 8 4

96 4,096 512

144 262,144 16,384

192 16,777,216 524,288

When an unfavorable operational condition occurs, NOB 
is at a greater disadvantage than AOB due to: 1) the smaller 
population size of NOB as compared to AOB and 2) the 
availability of less energy for NOB as compared to AOB to 
tolerate or overcome an unfavorable operational condition. 
Therefore, during an unfavorable operational condition 
AOB is successful in oxidizing ammonium to nitrite, while 
NOB is not as successful in oxidizing nitrite to nitrate. 
When this occurs, nitrite accumulation occurs.

During complete nitrification, all ammonium is oxidized 
to nitrate with no accumulation of nitrite. During incomplete 
nitrification, some ammonium that is oxidized to nitrite is 
not oxidized to nitrate, thus nitrite accumulates.
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Incomplete nitrification or the accumulation of nitrite 

can occur during the following operational conditions:
•  Alkalinity deficiency
•  Inadequate hydraulic retention time (HRT)
•  Low dissolved oxygen level
•  Orthophosphate deficiency
•  Slug discharge of soluble cBOD
•  Undesired swing in pH
•  Depressed wastewater temperature (< 15°C)

The impact of each of the operational conditions upon 
AOB and NOB and consequently nitrification is influenced 
by the presence of a large population of heterotrophic (cBOD-
removing) bacterial population. Most heterotrophic bacteria, 
e.g., Escherichia coli, have an optimal generation time of 15 to 
20 minutes and make-up approximately 90% of all bacteria in 
the treatment plant. Therefore, AOB and NOB must compete 
with heterotrophic bacteria in order nitrify.

Nitrifying bacteria used bicarbonate alkalinity (HCO3
-

) as their carbon source for growth. During an alkalinity 
deficiency, AOB can out-compete NOB for alkalinity. 
Therefore, a deficiency for alkalinity can result in incomplete 
nitrification and the accumulation of nitrite.

Because heterotrophic bacteria can out-compete 
nitrifying bacteria for dissolved oxygen and orthophosphate, 
only dissolved oxygen and orthophosphate not used by 
heterotrophic bacteria remains for nitrifying bacteria. Due to 
the presence of a larger population size of AOB as compared 
to NOB, AOB can out-compete NOB for dissolved oxygen and 
orthophosphate not used by heterotrophic bacteria. By out-
competing NOB for dissolved oxygen and orthophosphate, 

AOB can oxidize ammonium more rapidly than NOB can 
oxidize nitrite. Therefore, nitrite accumulates.

Due to the presence of a larger population size of AOB and 
a more energy-rich population of AOB as compared to NOB, 
inadequate hydraulic retention time, undesired swing in pH 
and depressed wastewater temperature more severely impact 
NOB as compared to AOB. Therefore, nitrite accumulates.

A slug discharge of soluble cBOD also more severely 
impacts NOB as compared to AOB. A slug discharge causes 
the following operational conditions: 1) depressed dissolved 
oxygen concentration and 2) presence of some toxic forms of 
cBOD, e.g., acids and alcohols, that must be degraded to a low 
concentration or degraded completely. Toxicity to nitrifying 
bacteria occurs more easily to NOB as compared to AOB.

Nitrite is an unstable compound. When hypochlorite 
(OCl-) is added to the treatment plant, e.g., via sodium 
hypochlorite (NaOCl) addition, it reacts quickly with nitrite 
to produce nitrate and the chloride ion (Cl-), i.e., nitrite 
reacts with hypochlorite before the hypochlorite has the 
opportunity to oxidize indicator organisms and pathogens 
in the final effluent or oxidize filamentous organisms in the 
mixed liquor or return activated sludge (RAS) (Equation 3).

Approximately 5 units (mg/L or pounds) are consumed 
for each unit (mg/L or pounds) of nitrite present. Therefore, 
due to the adverse impacts of the “chlorine sponge” in the 
treatment plant and the relatively large quantity of chlorine 
consumed by the “chlorine sponge,” the operational 
condition or conditions responsible for incomplete 
nitrification much be identified and corrected. S

  
Michael Gerardi 

 Michael is a Wastewater 
Microbiologist and training 

instructor for Pennsylvania Rural 
Water Association.
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Upper Gwynedd Township 
Wastewater Treatment Facility

Upper Gwynedd Township’s Wastewater Treatment 
facility is located in North Wales, Montgomery County 
along the Wissahickon Creek.  The original plant was built 
in 1963 and was comprised of various units including a 
bar screen, comminutor, primary settling tanks, a trickling 
filter, a final settling tank, and a chlorine contact tank.  It 
was designed to provide treatment for 5,800 people, which 
is a far cry from the treatment plants current, and future, 
capabilities.  Since its inception, the plant has undergone at 
least 7 expansions and upgrades.

In 1974, two aeration tanks, blowers, RAS and WAS 
pumps, and rectangular final clarifiers were added to 
increase capacity and upgrade the treatment process.  
The plant remained this way until 1992 when the plant 
underwent a hydraulic expansion and the current activated 
sludge process was added which included four 394,000- 
gallon aeration tanks, three blowers, three RAS pumps, two 
WAS pumps, a new distribution box, and two 80’ diameter 
circular clarifiers.  The capacity increased to an annual 
average flow of 4.5 MGD. 

In 2007, the treatment plant underwent yet another hydraulic 
expansion that added a headworks building to better remove 
grit and rags, a 2-million-gallon equalization tank, blowers, 
associated pipe work, increased electrical capacity, and a 
SCADA system.  In 2009, a chemical feed system was installed 
for ferric chloride to be added to the activated sludge process, 
which the plant later switched to poly-aluminum chloride.  
In 2010, a dissolved oxygen monitoring system was added to 
the aeration tanks to communicate with SCADA.  In 2011, 
the chlorine contact tanks were removed from service and 

a new Trojan UV 
disinfection system 
was built that was 
capable of treating 
approximately 20 
MGD. 

Then, in 2013, the 
Township added 
Evoqua’s BioMag 
technology to the 
process to enhance 
the settling 
properties of the 
sludge and to assist with the removal of phosphorus.  BioMag 
technology uses magnetite, an inert iron ore particle, to 
enhance the clarification process, thus creating a clearer 
and cleaner effluent product.  The magnetite is added to 
the process in a slurry tank that mixes the magnetite into 
the RAS stream to seed it into the activated sludge process.  
Once mixed in the activated sludge process, the magnetite 
particles become embedded in the floc particles which 
increases their specific gravity, thus allowing the sludge to 
settle at a much faster rate.  This increases the capacity of the 
existing and future process without having to build more 
tankage.  Up to 95% of the magnetite is recovered during 
the wasting process via shear mills and large magnetic 
drums and placed back into the system to be reused.  

Ariel view of System provided by Google Earth

MLSS ballasted with magnetite.  The dark centers 
are the magnetite embedded in the floc particle.

Trojan UV system added in 2011, capable of treating 20 MGD flow.
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In 2019, Upper Gwynedd’s latest hydraulic expansion 
began.  This hydraulic expansion added a third 80’ diameter 
circular clarifier, a second HydroDyne influent screen, 
a second Trojan UV system, a wet weather pump station 
to increase pumping capacity during high flow events, 
approximately five miles of force main, and two new pump 
stations.  Chemical treatment includes the addition of 
poly-aluminum chloride and polymer.  With the newest 
hydraulic expansion, Upper Gwynedd Township will be 
capable of treating a 6.4 MGD annual average flow with a 
hydraulic design capacity of 7.5 MGD. 

Upper Gywnedd Township currently employs 10 people.  
The staff consists of two collection system operators, three 
plant operators, one control and instrumentation electrician, 
one welder/fabricator/mechanic, two mechanics, and 
the Director of Operations and Maintenance. The plant 
currently has 9 licensed operators on staff.  The collection 
system includes roughly 85 miles of pipe and 9 sewage 
pump stations.  The service area includes all of Upper 
Gywnedd Township and North Wales Borough, in addition 
to portions of Worcester Township, Whitpain Township, 
Lower Gwynedd Township, and Montgomery Township.  

The collection system team maintains all 85 miles of pipe, 
23 remote flow meters, 2 siphon chambers, and supervises 
all lateral repairs within the Township.  They maintain a very 
strict and proactive Inflow and Infiltration (I&I) program 
that uses the data recovered from the 23 flow meters to 
determine locations of I&I that exist and need repair.  
They also coordinate the replacement of manhole lids and 
frames throughout the Township to reduce inflow, identify 
manholes that need rehabilitative work, and collaborate 
with vendors for repairs.  One of the Township’s biggest 
collection system rehab efforts recently has been the spray 
lining of manholes.  The spray lining reduces the amount 
of I&I and improves the structural integrity of the cone and 
bench which increases the longevity of the manhole.  

E n v i r o n m e n t a l 
Engineering and 
M a n a g e m e n t 
Associates (EEMA) 
is the wastewater 
engineering firm that 
serves Upper Gwynedd’s Wastewater Treatment Plant and 
has since 2005.  Part of EEMA’s scope includes managing the 
industrial pretreatment program.  There are many industries 
located in the Township ranging from manufacturing to 
pharmaceuticals and those industries account for about one 
third of the flow to the treatment plant.  Due to the wide 
variety of industry located within the Township’s collection 
system, Upper Gwynedd’s NPDES permit requires 7 day a 
week monitoring of a wide variety of effluent parameters.  

Due to the many upgrades and the addition of the BioMag 
process, Upper Gwynedd maintains approximately 98% 
removal of organic materials.  With an average effluent TSS 
of 2.0 mg/L, < 0.10 mg/L ammonia, < 2.0 mg/L of BOD, and 
approximately 0.50 mg/L orthophosphate, Upper Gwynedd 
produces some of the cleanest and clearest wastewater 
effluent in the area. S

Pictured above is the pouring of the floor for the newest clarifier 
added in 2019.

Pictured above is the manhole saw UGT uses to remove old manhole lids 
and frames in one piece to replace with newer, watertight manhole lids 

and frames.

Pictured to the right: 
Magnetite silo for storage 
of magnetite (blue silo in 
background) and BioMag 
Mag Drums (foreground).  
The waste sludge travels 
from the shear mills into the 
mag drums.  The magnetite 
particles that have been 
released from the floc in the 
shear mills, are retrieved 
with the mag drums and 
then added back to the 
system via the RAS. 
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Layering is the Real Power of GIS
By Mike Emery

Layering is a very powerful aspect of GIS.  It allows the 
user to take different layers of information and compare 
and contrast them spatially with each other. You can use 
different colors, transparency, line sizes, use different point 
symbology to help you make decisions, prove or disprove a 
point, or to analyze data in a way only GIS can provide.

What is a layer?  A layer is a dataset of one particular 
feature of similar spatial data such as roads or, streams 
or, manholes or, valves or, mains, etc.  These features/
datasets can be represented in GIS as Points, Lines, or Areas 
depending upon the type of feature being represented.  
These Points, Lines and Areas are called vector data sets.  
For instance, a fire hydrant would typically be represented 
as a point on a map.  A road could be represented as a line 
or an area depending upon scale of the map or database.  
Also, a building or service area could be represented as an 
area again depending upon scale.  You can also have what 
are called Raster datasets that represent spatial data in a grid 
of equally sized squares.

Each induvial feature then can be given a unique 
Symbology in GIS or on a map so it stands out.  As an 
example: a Road could be displayed with a black line, a Fire 
Hydrant could be displayed with a red dot, and a Water 
Treatment Plant could be displayed with a blue polygon. 
This Symbology can be further enhanced by using text to 
identify these individual features, such as road names along 
Roads, unique ID numbers on Fire Hydrants or the name 
of a Water Treatment Plant.  This text is commonly taken 
from a layer’s “Attributes”.  Attributes are a table of data 
associated with that layer.  For example: let’s say our layer 
represents Fire Hydrants.  We could then have Attributes 
(tables) with information like, manufacture of fire hydrant, 
color, number of connections, size of connections,  age, size 
of main, material of main, location, when was it last flushed, 
etc.  The only limit on how much information you can put 
into the attribute tables is how big your hard drive is.

Now that we have described what a layer is, we will now see 
what we can do with layers.  As the title implies, “Layering 
is the real power of GIS”.  What I mean by layering is taking 
multiple layers of information and comparing them with 
each other spatially.  A simple example would be: say you 
find a large water leak. You could in GIS, bring up the water 
mains layer (for where the leak is) and the valves layer and see 
which valves need to shut down to fix the leak.  But beyond 
that you could then bring up the property information layer 
and see whom (residents) need to be notified of the main 
being shut down for repairs?  What fire hydrants would be 
out of operation during repairs?  What other utilities would 
need to be notified (electric, gas, sewer, etc.)?  Will this 
affect any schools or institutions?  What businesses will be 
affected?  What alternate routes can you have available for 
traffic if the road needs to be closed or do you need traffic 
control of some sort?  Who among your staff are going to 
be assigned to help with the repairs?   What size of pipe will 
you need for the repair?  If it is AC pipe how are you going 
to deal with the potential health and safety issues?  Etc… 

The idea here is that all of these are questions can 
be answered with GIS by comparing different layers of 
information and see how they can affect or relate to each 
other.  As stated before you can control the symbology of 
each layer to help them stand out from other/ different 
types of layers.  You can also control which layer sits on top 
of another layer therefor prioritizing which layers may be 
more important than others. You can also use a transparency 
which means you have the ability to see one layer through 
another layer.  You can turn layers off and on as needed.  
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Another interesting aspect of analyses with GIS is looking 
at layers of historical aerial photography and looking at 
change, over not only space but time.  Through the www.
PADSA.PSU.EDU website (check it out if you have not 
before) you can download historical aerial photography 
through the “Penn Pilot” page from the 1940’s, 50’s, 60’s, 
70’s and 80’s.  Or in Google Earth you can look at multiple 
years of historical imagery going back to the mid 90’s.  
Again, the idea here is you can look at historical imagery 

from many different layers of time (different years of aerial 
photography) for a particular place and see how it has 
changed over time.

As you can see Layering can be very powerful tool in 
looking at different layers of information and seeing how 
they relate to one another. You can: change symbology, 
size, color, prioritization (one layer on top of another), use 
transparency to see through one or more layers, and compare 
historical data to help see these relationships.  You then can 

plan and make better decisions based 
upon what you observe in the related 
data.  S
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Stormwater and Small Groundwater Systems
By Don Muir

Stormwater, source water, stormwater. One man’s trash 
is another man’s treasure. One man’s stormwater is another 
man’s source water. We all live down stream of someone 
else. When we think stormwater, we think surface water. 
Pollutants on impervious surfaces such as roads, parking 
lots, sidewalks and driveways being washed by rain into 
catch basins and eventually into streams and rivers. Cigarette 
butts are the single most littered item in America and have 
been found in the stomachs of fish, birds, whales and other 
marine creatures that mistake them for food. The largest 
source of surface water contamination related to stormwater 
runoff can generally be classified as Transportation and 
Infrastructure Stormwater Pollution.

Transportation and Infrastructure Stormwater Pollution
Constituent Primary Sources 

Particulates Pavement wear, vehicles, atmosphere 

Nitrogen, Phosphorous Atmosphere, roadside fertilizer application 

Lead Tire wear, auto exhaust 

Zinc Tire wear, motor oil, grease 

Iron Auto body rust, street highway structures, 
moving engine parts 

Copper Metal plating, brake lining wear, moving 
engine parts, bearing and bushing wear, 

fungicides and insecticides 

Cadmium Tire wear, insecticides 

Chromium Metal plating, moving engine parts, brake 
lining wear 

Nickel Diesel fuel and gasoline, lubricating oil, met-
al plating, brake lining wear, asphalt paving 

Manganese Moving engine parts 

Cyanide Anti-cake compounds used to keep deicing 
salt granular 

Sodium, Calcium, Chloride Deicing salts 

Sulfate Roadway beds, fuel, deicing salts 

Petroleum Spills, leaks or blow-by of motor lubricants, 
antifreeze and hydraulic fluids, asphalt 

surface leach 

When we look at this table, there really isn’t a lot that 
we as water and wastewater operators and systems can 
do to prevent these sources of contamination. When you 
look at the primary sources in the table above, you’ll see 
they are almost all related to vehicles one way or another. 
So, until we get transporters to beam us from one place 
to another like on Star Trek, vehicles are going to be 
around for a while. We can slow down runoff with swales 
and landscaping designs to lessen erosion. We can allow 
it to infiltrate the ground through porous pavers. We can 
keep it on-site in retention basins. All great ideas, keep the 

contaminants out of the streams. But the contaminants 
are still there, we just moved them from the surface of the 
water to the surface of the land. Thank goodness soil is 
a great filter and the idea of slowing stormwater run-off 
down and spreading it out to allow it to slowly work its 
way back into the ground works well.

What about potential contaminants that could affect 
groundwater systems? Contaminants that could be carried 
to a well’s recharge area through stormwater run-off. These 
are the ones that Kurt, Rebecca and I deal with when 
developing source water protection plans for small systems. 
Small groundwater systems such as mobile home parks, 
apartment buildings, home owner associations and even 
transient and non-transient non-community systems. The 
problem is that in a lot of cases, the contaminant is located 
in very close proximity to the wellhead. Now along with 
road run-off inside the community, we have the added 
risk of the dumping of household hazardous wastes, pet 
waste, improperly applied or stored lawn care products and 
possibly failing on-lot septic systems.
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Residential Stormwater Pollution

Source    Contaminant 

Vehicles Suspended sediment, toxic chemicals, 
fuels, oil, grease, heavy metals 

Roads Road salts, deicing compounds 

Roofs Heavy metals 

Construction Sediment, vehicle fluids 

Lawn care Pesticides, nutrients 

Yard debris Nutrients, organic compounds 

Pet waste Nutrients, bacteria, viruses 

Household products and waste Cleaners, sulfates 

Sanitary sewer overflows Pathogens, nutrients 

One good thing though is that at mobile home parks, 
apartment buildings, home owner association etc. the owner 
makes the rules. If you dump used motor oil or even work 
on your vehicle in the community, you’re out. If you dump 
old paint and thinners behind your home, you’re out. Some 
places we have worked at are incredibly strict, to the point 
that no pets are allowed, no sheds that could house potential 
contaminants are allowed, some don’t even allow gardens. 
A bit extreme but the community is the owner’s source of 
income. If stormwater carrying a contaminant reaches the 
wellhead, there could be a problem. If the well is properly 
constructed the risk is low but contamination is still possible. 

How about a few things that small groundwater systems, 
owners, managers and residents can do that are not quite 
so extreme:

• Minimize disturbance to existing natural areas, 
soils, and landscape areas. We want the soil to 
drain. Prevent heavy equipment from driving over 
areas where permeable hardscape or rain gardens 
will be installed. 

• Direct runoff from roof(s) and hardscape areas 
to landscaped areas or rain gardens. Select native 
plants for landscaped areas. Native plants need less 
fertilizer.

• Design irrigation systems for each landscape area’s 
specific water requirements and to minimize runoff 
of excess irrigation water.

• Use pesticides, herbicides and fertilizers sparingly 
and switch to non-toxic products.  Avoid applying 
near driveways or gutters. 

• Wash vehicles on grass, gravel or other pervious 
surfaces. Take vehicles to a shop for maintenance. 
Recycle your waste oil and antifreeze/coolant if you 
change your own oil.

Continued on Next Page
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• Mobile home park owners and HOA’s, consider 
developing regulations that prohibit vehicle 
maintenance in the community.

• Mobile home park owners and HOA’s, establish 
a collection point where residents can properly 
dispose of used vehicle fluids and household 
hazardous wastes.

• Mobile home park owners and HOA’s, use 
minimal amounts of deicing chemicals or any road 
maintenance chemicals (oil, tar and chips) on roads 
inside the community.

• Mobile home park owners and HOA’s, establish pet 
waste regulations. Residents, pick up after your pet 
and dispose of pet waste properly. 

In general, stormwater run-off is not a great risk to our 
small groundwater systems. The key is keeping the water 
away from the wellhead and having a properly constructed 
well. It’s the very old, shallow, sometimes hand dug wells 
where we could have problems. Direct run-off away from 
the well, the well should be properly grouted with the well 
casing extending at least 18 inches above ground level, 
ground around the well should slope away from the well 
so that water cannot pool around the well casing. The well 
should have a locking well cap with sanitary seal (not really 

stormwater related but a good idea) and have a Source 
Water Protection plan that includes education of residents 
to the fact that their everyday activities can threaten their 
drinking water source. Stormwater, source water, source 
water, stormwater, we’re right back where we started. 
Common sense. If you put a contaminant of any type on the 
ground and it can flow to the well head or to a catch basin 
when it rains, don’t put it on the ground. It’s basic source 
water protection and basic stormwater management.

Any questions on stormwater or source water, give PRWA 
a call at (800) 653-7792.  S

Continued on from Previous Page
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14 Industrial Ave, Suite 3 
Mahwah, NJ  07430 

CONTACT US: 
(800) 794-3891 

info@swiftreach.com 
www.swiftreach.com 

 

Whether it’s a water main break, power outage, gas leak, or any other critical event, utility companies must get 
the word out to affected customers quickly. SwiftReach makes it easy to create and send messages to a defined 
population with unmatched speed and reliability via voice, text, email and social media. SwiftReach is now 
part of Rave Mobile Safety. 

 
 Multiple Communication Methods 

From one intuitive interface, users can create and send 
alerts via voice, text, email, social media and RSS. 

Two-way Messaging 
Collect and organize alert responses in reports for easy 
analysis and action. 

GIS Mapping 
Geo-target alerts to specific locations by drawing a polygon 
or using a radius around an address. 

Inbound Hotlines 
Easily share important information with customers and 
reduce inbound call congestion.  

 
World Class Customer Support 
SwiftReach provides every client with 
24/7/365 customer support, including 
remote screen sharing via ‘Live Help’, 
and a dedicated account manager to 
ensure every client’s success. 

 

Rock Solid Network 
With geo-redundant data centers to 
ensure performance and availability, 
SwiftReach’s network is designed 
exclusively for delivering critical alerts 
with unmatched speed and reliability. 

 

Packed Full of Features 
With every SwiftReach account, 
features like IPAWS, Geo-Targeted 
Alerts, Automated Weather Alerts, and 
Conference Calling are all included with 
unlimited usage at no additional charge.   

 

Solutions for Utilities 
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Extraordinary Circumstances in Source Water Protection
By Rebecca Holler

If the past year has taught us one thing, it’s to expect the 
unexpected. A global pandemic and the economic impacts it 
brought were most likely not something you planned ahead 
for. Most utilities focus on common threats and problems 
for planning purposes. These can include power outages, 
weather, equipment breakdowns, man made threats or 
intentional damage. As a part of your emergency management 
plan some management strategies and responses to these 
threats are provided. Other plans, including a Source Water 
Protection plan, may provide additional tools. 

However, there are always the extraordinary 
circumstances in life which are not discussed in any plan. 
One example in Pennsylvania is earthquakes. While rare 
in Pennsylvania, a 5.2 earthquake hit near the Pymatuning 
Reservoir in 1998.  The earthquake caused minor damage 
to structures, and was felt across much of Pennsylvania. 
The true damage began to be revealed the next day. Hours 
after the quake residents started to report their wells going 
dry. In the coming days and weeks more homes started to 
report a lack of water, while other homes reported wells 
becoming artisanal. Residents reported new springs on 

their properties. The water level of some ponds and streams 
dropped, while others flooded their banks.1 

Hydro-Geologist have studied this occurrence. They have 
determined that the earthquake created additional fractures 
and widened existing fractures within the underlying rock. 
These fractures allowed groundwater to flow from the 
upper areas of the impacted ridge to lower rock layers and 
surface waters. This drastic shift in water quantities left 
many houses scrambling to find a water source. This event 
impacted private drinking water wells; however public 
water supplies potentially could be at risk.

Another threat, becoming less of an extraordinary 
circumstance, is wildfire. Pennsylvania has seen an increase in 
wildfires in the last 20 years, often tied to drought conditions. 
In 2016, the Bureau of Forestry fought over 850 wildfires 
impacting over 12,000 acres, more than any year on record.2 
While many of these fires are small and do not reach the scale 
or heat of the fires in western states, they are still a threat. 

The impacts of wildfires are quite large in terms of drinking 
water. Ash and sediment can more immediately increase 



61SPRING 2021 KEYSTONE TAP

Column | Sourcewater
turbidity and impact the pH of surface water systems. For 
years to come hillsides devoid of trees and undergrowth may 
have greater rates of erosion, increasing precipitation-based 
turbidity. The lack of vegetation can decrease groundwater 
recharge.3

Water chemistry is further changed when heat causes some 
contaminates to be released from organic material, soils, 
and minerals. These chemistry changes have been seen in 
groundwater resources as well. One study found that ground 
water had elevated sulfates, nitrogen, iron, manganese and 
chromium levels following a large-scale wildfire. Polycyclic 
Aromatic Hydrocarbons (PAHs) have also been observed from 
the incomplete combustion of organic material. Many PAH’s 
observed were carcinogenic and difficult to remove from 
water. In groundwater these changes can be seen for years, and 
cause increased treatment cost or the need for new sources.4 

Should you make a list of every possible threat to your 
drinking water system, no matter how far-fetched? The simple 
answer is no. We can never know every threat, and planning 
for unlikely scenarios is a waste of resources. What should a 
water system do to prepare for the unexpected? Have in-depth 
plans, update them often, and then think on your feet. 

One tool for this is a Source Water Protection plan. 
These plans provide your system with a map of the 
Source Water area. This can be determined for surface 
water or groundwater. This is the area where you must be 
particularly concerned about threats. The plan helps to 
identify common potential threats within this area, and 
provides management strategies to limit the potential of 
contamination. Additionally, contingency planning and a 
discussion of new sources are included. These tools can help 
you for the common threats and those unknown.

Working with a Source Water Protection Specialist 
provides an additional resource. These trained professionals 
can help think beyond the confines of your distribution 
system and treatment facility. If and when the unexpected 
happens these plans can save critical reaction time to help 
ensure your system can continue to provide high quality 
water to your customers. 

If you would like to develop a Source Water Protection 
Plan or need assistance with updating your existing plans, 
PRWA can help. Contact us today to find out more.  S
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Conceptual idea of what may have occurred during Pymatuning 
earthquake. Credit: Fleeger, G. M., Goode, D. J., Buckwalter, T. F., & Risser, D. 
W. (1999). Hydrologic effects of the Pymatuning earthquake on September 
25, 1998, in northwestern Pennsylvania. USGS. doi:10.3133/wri994170

Ash and sediment in a stream from a wildfire miles upstream.  
Photo Credit: U.S. Forest Service photo by E. Toney.
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New Members of PRWA

From: November 1, 2020 - February 9, 2021

System Members 

Cross Station Mobile Home Park, Erie County  
Fairfield Manor Inc., Allegheny County  

Franklin Twp Mun. Sanitary Auth., Westmoreland County 
Green Lane - Marlborough Jt Auth., Montgomery County

Miller Mobile Home Sales & Service, York County
Mobile Home Management LLC, Union County

Newell Municipal Authority, Fayette County
North Lebanon Township Mun. Auth., Lebanon County

Stone Fortress Commercial LLC, Northumberland County

Non-Transient / Non-Community Members 

West Beaver County School District, Beaver County

Associate Members
 

Aquatech International
Canonsburg, PA

Water Treatment Technology Provider & Equipment Manufacturer

Atlantic Coating Consultants
Philadelphia, PA

Our team at Atlantic Coating Consultants serves as an independent representative agency 
for Tnemec High-Performance Coatings

Master Leak Detection, LLC
Hatboro, PA

Water Leak Detection Equipment, Pipe and Cable Locators

Metron Farnier
Boulder, CO

Water Meters - AMR
AMI - Meter Reading Equipment

Perma-Patch, LLC
Baltimore, MD

Perma-Patch is a high performing commercial grade asphalt restoration material made for the utility industry.
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3. a

4. d

5. d

6. b

7. c

8. c
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11. d

12. d

13. b
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Answers to Certification Study Feature 
 “It's in the Rearview”  

on Pages 20-21.

2020 PRWA Annual 
Conference 

August 24-27, 2021  
 

Penn Stater  
Hotel & Conference Center

State College, PA

Save the Date!
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