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By Susan Skirta 
Communication Specialist, appi energy

Why Choose Solar Power Generation and How Does It Work?

APPI Energy is committed to providing innovative and 
sustainable solutions for PRWA members. Renewable 
energy options are expanding and implementation of 
solutions is growing nation-wide. Renewables are projected 
to provide half of the world’s electricity within the next 30 
years. 

Solar generation is one of the leading renewable energy 
solutions. It is expected to grow by 60% by 2024. Over that 
time, solar costs are projected to drop by 15-35% because of 
advancing technology, streamline installation methods, and 
more efficient and plentiful manufacturing of solar systems. 
The increase in solar generation is also spurred by state and 
Federal regulatory policies requiring or incentivizing more 
solar, declining technology costs, increases in electricity 
usage, and consumer preferences for green and sustainable 
electricity. Tax incentives include rebates, investment 
tax credits, and favorable depreciation and expensing 
provisions. In addition, very low - cost financing alternatives 
are now widely available to solar developers and customers.

Solar energy is a clean and abundant renewable energy 
source. An estimated two million solar systems are currently 
operating in the United States. Solar PV (Photovoltaics), 
now decades old, is a proven technology that converts 
sunlight into electricity. When installed on-site, it provides 
a portion, often almost all, of the electricity supply required 
at that location.

There are many reasons to choose solar energy generation. 
Improving the environment, advancing electricity reliability, 
reducing energy costs, and corporate sustainability policies 
are all factors. Whether the motivation for going solar 
is economic, environmental, or business or personal 
preference, solar power has numerous benefits. One benefit 
from solar is that it can substantially reduce electricity 
costs. Additionally, solar can be combined with battery 
technology, typically Lithium Ion, to store electricity 
produced by the Solar PV System. The stored electricity 
is used when it is most valuable - during peak demand 
or peak time-of-use periods. This is when utility charges 
are the highest.  The stored electricity can also be used to 
provide resiliency, or back-up for critical loads or processes 
during a utility supply disruption. By implementing a solar 
energy system now, you can reduce and fix your electricity 
costs, protect against unpredictable increases in electricity 
pricing, improve power reliability, and reduce peak demand 
charges. 

Sustainability and social responsibility are important 
components of many PRWA members’ culture and values. 
Consumers, businesses, and communities are recognizing 
and rewarding the decision to operate responsibly. 
Businesses are finding that green credentials can be a 
powerful driver in consumer purchasing decisions, create 
goodwill, and improve business results. 

If you want to increase sustainability, meet a renewable 
portfolio standard, enhance your resiliency, and/or simply 
want to decrease energy costs, APPI Energy’s team of experts 
can help you. The analysis, on-site visit, and solutions 
proposal are provided at no cost. 

Why not contact us today to learn how solar power 
generation will benefit your facility? Contact APPI Energy 
to get started at 800-520-6685 or www.appienergy.com.  S
 
Sources:
EIA.gov 
EnergySage.com
CNN Business: https://www.cnn.com/2019/10/21/business/renewable-
energy-solar-iea/index.html
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TRAINING SCHEDULE
October 2020

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 

10/6/20 #7199 Preventing Major Events at  Water & WW 
Systems through Good Practices 6 Both Centre M. Harrington  $120  $155 

10/6/20 #722 Financial Management Basics for Small Utilities 6 Both Beaver J. Opferbeck  $120  $155 

10/7/20 #7200 Screening Water & Wastewater Systems for 
Safety, Security, and Toxicity 6 Both Centre M. Harrington  $120  $155 

10/8/20
#8187 Workplace Safety: Hazardous Energy Control, 

Hazardous Chemical Communication and Fall 
Protection

6 Both Clarion B. Spada  $155  $190 

10/8/20 #1830 Pumps 6 Both Luzerne G. Cowles  $95  $130 

10/14/20 #1752 Water Disinfection 6 Both Erie T. Goehring  $95  $130 

10/14/20 #3613 Well Rehab 4 W Fayette N. Mansuy  $95  $130 

10/14/20 #7945 Wastewater Maintenance 6 WW Lackawanna P. Giunta  $95  $130 

10/14/20 #6110 Laboratory and Sampling Basics for Drinking 
Water 5 W York W. Malehorn  $95  $130 

10/15/20 #2952 Securing Drinking Water & Wastewater 
Treatment Facilities 5 Both Lancaster M. Emery  $115  $150 

10/20/20 #3610 Asset Management 4 Both Carbon C. Heister  $95  $130 

10/20/20 #6970 Laboratory Skills For Water And Wastewater 
Operators 6.5 Both Luzerne A. Rossman  $195  $230 

10/20/20 #2952 Securing Drinking Water & Wastewater 
Treatment Facilities 5 Both Clearfield M. Emery  $115  $150 

10/21/20 #7391 Intermediate Applied Math for Drinking Water 
and Wastewater - Part II 6 Both Bucks W. Malehorn  $95  $130 

10/21/20 #4125 Process Instrumentation Verification for W & 
WW 6 Both Luzerne A. Rossman  $195  $230 

10/21/20 #317 Water Leak Detection 4 W Westmoreland C. Shutt  $95  $130 

10/22/20 #2823 Membrane Filtration for Water & Wastewater 
Treatment 6 Both Bedford T. Long  $95  $130 

10/22/20 #1830 Pumps 6 Both Mercer G. Cowles  $95  $130 

10/22/20 #246 Distribution Components and Disinfection 6 W Lycoming D. Muir  $95  $130 

10/27/20 #3610 Asset Management 4 Both Washington C. Heister  $95  $130 

10/28/20 #7391 Intermediate Applied Math for Drinking Water 
and Wastewater - Part II 6 Both Centre W. Malehorn  $95  $130 

10/28/20 #1752 Water Disinfection 6 Both Montgomery T. Goehring  $95  $130 
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October 2020 November 2020

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 

11/4/20  #440 Utility System Management 6 Both Centre C. Heister  $95  $130 

11/4/20 #246 Distribution Components and Disinfection 6 W Wyoming D. Muir  $95  $130 

11/4/20 #317 Water Leak Detection 4 W Mercer C. Shutt

11/5/20 #6110 Laboratory and Sampling Basics for Drinking 
Water 5 W Berks W. Malehorn  $95  $130 

11/5/20 #7945 Wastewater Maintenance 6 WW Lancaster P. Giunta  $95  $130 

11/5/20 #1752 Water Disinfection 6 Both Lycoming T. Goehring  $95  $130 

11/10/20 #7391 Intermediate Applied Math for Drinking Water 
and Wastewater - Part II 6 Both Cumberland W. Malehorn  $95  $130 

11/10/20 #1830 Pumps 6 Both Lehigh G. Cowles  $95  $130 

11/10/20 #722 Financial Management Basics for Small Utilities 6 Both York J. Opferbeck  $120  $155 

11/17/20 #6110 Laboratory and Sampling Basics for Drinking 
Water 5 W Clarion W. Malehorn  $95  $130 

11/17/20 #1830 Pumps 6 Both Dauphin G. Cowles  $95  $130 

11/17/20 #7945 Wastewater Maintenance 6 WW Westmoreland P. Giunta  $95  $130 

11/18/20 #1752 Water Disinfection 6 Both Beaver T. Goehring  $95  $130 

11/18/20 #317 Water Leak Detection 4 W Centre C. Shutt  $95  $130 

11/18/20 #246 Distribution Components and Disinfection 6 W Chester D. Muir  $95  $130 

11/19/20 #2952 Securing Drinking Water & Wastewater 
Treatment Facilities 5 Both Fayette M. Emery  $115  $150 

11/19/20 #2823 Membrane Filtration for Water & Wastewater 
Treatment 6 Both Washington T. Long  $95  $130 

11/19/20 #3610 Asset Management 4 Both Snyder C. Heister  $95  $130 

11/19/20
#8187 Workplace Safety: Hazardous Energy Control, 

Hazardous Chemical Communication and Fall 
Protection

6 Both Adams B. Spada  $155  $190 
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TRAINING SCHEDULE
December 2020

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 

12/2/20 #246 Distribution Components and Disinfection 6 W Clarion D. Muir  $95  $130 

12/2/20 #7945 Wastewater Maintenance 6 WW Clearfield P. Giunta  $95  $130 

12/2/20 #317 Water Leak Detection 4 W Franklin C. Shutt  $95  $130 

12/2/20 #1830 Pumps 6 Both Washington G. Cowles  $95  $130 

12/3/20 #7391 Intermediate Applied Math for Drinking Water 
and Wastewater - Part II 6 Both Beaver W. Malehorn  $95  $130 

12/3/20 #2897 Capacity, Management, Operations & 
Maintenance & Asset Management 6 Both Centre T. Goehring  $95  $130 

12/3/20 #5444 Water Storage Tank Inspection, Operation, 
Design, and Maintenance 5 W Westmoreland J. Jordan  $95  $130 

12/8/20 #3610 Asset Management 4 Both Berks C. Heister  $95  $130 

12/8/20 #6110 Laboratory and Sampling Basics for Drinking 
Water 5 W Snyder W. Malehorn  $95  $130 

12/8/20 #722 Financial Management Basics for Small Utilities 6 Both Bedford J. Opferbeck  $120  $155 

12/9/20 #5444 Water Storage Tank Inspection, Operation, 
Design, and Maintenance 5 W Adams J. Jordan  $95  $130 

12/9/20 #1830 Pumps 6 Both Chester G. Cowles  $95  $130 

12/9/20 #2952 Securing Drinking Water & Wastewater 
Treatment Facilities 5 Both Lehigh M. Emery  $115  $150 

12/9/20 #7945 Wastewater Maintenance 6 WW Mercer P. Giunta  $95  $130 

12/10/20 #2823 Membrane Filtration for Water & Wastewater 
Treatment 6 Both York T. Long  $95  $130 

12/10/20
#8187 Workplace Safety: Hazardous Energy Control, 

Hazardous Chemical Communication and Fall 
Protection

6 Both Luzerne B. Spada  $155  $190 
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Column | Administration
Staying Resilient in the Era of COVID 
Keep these best practices in mind.

By PNC Bank
In just a few short months, the COVID-19 pandemic 

turned the US economy on its head, sending unemployment 
soaring, fueling stock market volatility, and shuttering 
many businesses –– in some cases permanently.  

There is no doubt that business as usual has been 
impacted, and the economic effects of the COVID-19 
pandemic are likely to linger for years. Still, businesses that 
understand how to navigate the current environment could 
emerge even stronger.  

Here are some best practices that may help you stay 
resilient through challenging times.  

Put Safety First
Employers everywhere need to continue to prioritize 

employee and customer safety as they consider any plans to 
return to something resembling business as usual. 

Audit Your Vendor Network
Don’t assume that your business is operational until 

you’ve checked in with your vendor network, as this crisis 
may have affected them in ways that you haven’t anticipated. 

Alleviate Cash Flow Friction
The mantra that cash is king is even more applicable 

when consumer demand for goods and services is in retreat. 
When sales and cash are scarce, optimizing cash flow will 
help eliminate delays and increase customer experience.  

Pivot When Necessary
Business resilience means understanding when to stay 

the course and when to pivot. Some businesses might have 
to change course completely and consider changing their 
model to survive in this market and beyond, but many 
companies will end up stronger because of it. 

Develop Strong Banking Relationships
Keep your loan covenants top of mind. If you think you’re 

getting close to tripping a loan covenant, communicate with 
your banker that you’re having a significant setback. If you see 
a financial setback on the horizon, this is the time for your 
CFO to shine. Make sure the CFO and the finance department 
are paying attention to payables, receivables and your loan 
covenants and your banking relationships behind them.  

Be Extra Vigilant About Fraud
Online fraud is one sector that is alive and well during 

the pandemic. Phishing emails, counterfeit solutions and 
equipment are some of the schemes that have increased 
over the past few months. Take this as an opportunity 
to establish or renew company policies, especially while 
employees are working from home, and security measures 
to avoid the hassle and the cost of fraud. 

Think about the Long Term
Going forward, business as usual will remain elusive for 

quite some time, and some segments of the economy may 
never be the same.

No matter how long the economic recovery takes, the 
businesses best positioned to survive are those that think 
creatively, continue motivating employees, and emphasize 
key relationships. 

For more insights from PNC experts and business leaders, 
visit www.PNC.com.  S

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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COVID-19's Financial Impact of Water Utilities
By Chad Heister, CPA

I had attended a live webinar on the financial impact on 
water utilities in the United States.  It was hosted by the 
American Water Works Association (AWWA).  The two 
main presenters were John Mastracchio, Vice-President 
of Raffelis Financial Consultants, and Sophia Skoda, 
Director of Finance for East Bay Municipal Utility District 
(EBMUD) water supplier for the San Francisco area.  The 
studies were from April 2020 but shows the financial trends 
that we are still seeing as I write this in July.  As you know 
the economics of this pandemic are moving very fast.

The study was conducted for water utilities; however, 
by extension, wastewater will see these same trends and 
financial issues.  As we know water and wastewater utilities 
are enterprise entities, meaning, although they may be 
governmental entities, they are do not receive tax dollars and 
are self-sustaining businesses by the rates they charge.  As 
with the other businesses that are struggling during this time 
we also need to be innovative and flexible in how we manage 
this crisis.

Since the economic rebound of the Great Recession in 
2008, we have seen an unprecedented growth over the last 
12 years.  There are entrepreneurs that are 30 years old 

that have never seen a recession! The world economy was 
already ripe for an economic downturn and the pandemic 
was the catalyst for it.  According to the study done by 
Raffelis Financial Consultants, the financial losses we are 
facing and may be facing for the foreseeable future are 
higher delinquency rates and shut-offs, losses due to slow 
economic growth, lower water demands from stay-at-home 
orders, and increases in utility personnel costs.

As with other businesses that are relaxing their late penalties 
and banks allowing deferments of mortgages, water utilities 
are forgiving late water payers.  Some of these policies are in the 
form of suspending shut-offs, suspending late payment fees, 
and returning previously shut-off customers back in service.  
There are things for your board or councils to consider:  
extending payment plans, forgoing rate increases, principle 
forgiveness offers, and how long to extend these offers after 
the COVID crisis is over.  Your board is going to have to pick 
its battles and make the best of this situation.  Have your 
board determining what is worth fighting for and make that 
a threshold.  For example, you might have sent someone to 
collections after 6 months of no payment, however now you 
might want to send only people that have greater than $2,000 
balance to collections.  You will have to determine how you 
will handle this larger issue during this crisis.

This is one of the reasons why PRWA has preached that 
frequent rate studies and small annual increases are vital 
for the sustainability for your utility.  Over the last twelve 
years of economic prosperity, that was the time to raise rates!  
Now that we may be headed into a global recession its time to 
relax your rate increases to maintain affordability. One thing 
to consider, postponing planned rate increases may hurt 
your credit rating if you are doing those rate increases as an 
agreement for debt proceeds you received. You may want to 
consult with your lender before suspending rate increases.

The next concern is lower water demand and revenue.  
According to the financial study, non-resident revenue 
decreased by $7.4 Billion, however because of the stay-at-
home orders the residential revenue rose to $2.6 Billion.  This 
Resulted in a $4.8 Billion loss of revenue for water utilities.  
The impact of loss of businesses will be vastly different for 
every water system.  Some may not see any difference while 
others may have to make proactive financial decisions.  You 
may have to dip into emergency reserves, pay for repairs 
out of your capital projects fund where normally you may 
have used the operating fund, delay capital project funds 
altogether, adjust your rate structure and price, or use short 
term debt to maintain operational cash flow. 
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Chad Heister, CPA 
Energy & Sustainability  

Circuit Rider 
cheister@prwa.com

The third type of losses that utilities may incur from 
this pandemic is slower growth.  The vast majority of the 
slow growth is from a lack of home building.  Housing is 
usually the first to take a dive and the last thing to recover 
from a recession.  When unemployment is high, people are 
not building houses, durable goods are not being made for 
those houses, equipment is not being purchased to build 
houses and so on.  Again, this is going to affect everyone 
very differently.  According to this study, about 22% of the 
losses will be from slower residential growth that we were 
anticipating in our budgets and cash flows.

Finally, the financial impacts of utility personnel 
expenses.  This is the least impact on the utility company.  
Five percent of the pandemic losses were attributed to 
personnel expenses.  These expenses included more 
training, hazard pay, additional on-call pay and essential 
employee overtime.  Management should always show they 
value their employees, make this a time to show that they 
are REALLY essential.  Get feedback from your employees 
about what they want to see from management and what 
you expect from them.  Do wage comparison studies, make 
sure guys are resolving their differences, diffusing a toxic 
work environment, and having a “Pizza Friday” for lunch 
wouldn’t hurt.

Some last things to consider.  Have your board look at 
targeting rate relief for some customers like, low-income 
housing, businesses, or charitable buildings.  Prioritize your 
projects, 75% of water utilities are delaying their capital 
projects till this pandemic is over.  Furthermore, look at 
non-rate revenues like charges and fees, you may want to 
increase tap fees, shut-offs fees, illegal hook-ups, collection 
fees, and be more diligent in your leak detection audits.  
Now is the time to look into your emergency management 
plan, I know I never thought of a pandemic as a scenario to 
have a plan for.  Also, look at your budget for the year to see 
how you are faring, and keep an eye on cash flow.    

Be safe out there!  S

Reference:

American Water Works Association (Producer). (5/15/2020) 
COVID-19s Financial Impact of Water Utilities. [Video]
https://awwa.org/Events-Education/Webinars.com
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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.

Sewage Testing for Covid-19
By Scott Wyland

As the Covid-19 pandemic spread throughout the world, 
virologists, public health experts, epidemiologists, and 
many opinionated amateurs sought methods to identify the 
prevalence of the virus in local populations.  Covid-caused 
ICU admissions and deaths lagged new infections by about 
a month.  Antigen testing in the United States failed to meet 
the requirements of immediacy and availability required to 
find early signs of outbreaks.  Because many infected people 
have no symptoms and the virus has a long incubation 
period, early detection of the virus in an area remains a 
challenge.  Early signs of the virus were hard to find.

Fairly early on, scientists found detectable bits of the 
virus’ RNA in the feces of infected people.  Although 
generally wastewater is dilute, research showed that testing 
wastewater samples revealed the existence and extent of 
the virus’ presence in the population served by wastewater 
collection systems.  The World Health Organization cooled 
early industry concerns by opining that there is no evidence 
of the transmission of disease through the sewer system.  The 
United States Centers for Disease Control agreed, noting 
that “there is little evidence of infectious virus in wastewater, 
and no information to date that anyone has become sick with 
COVID-19 because of exposure to wastewater.”  While the 
concern of operators waned, interest in the virus’ presence 
in sewage increased as public health officials grasped the 
utility of the information for identifying outbreaks.

Years earlier, testing wastewater for the presence of illicit 
drugs provided a framework for a new sewage testing strategy 
focused on the novel coronavirus.  Soon, samples collected 
from sewage systems in the US detected the presence of the 
virus’ RNA.  The harder bit, estimating the prevalence of the 
virus in the local population through a quantitative analysis 
of the virus particles found in wastewater samples, ensued.  
It is not enough to know that the virus is present; one must 
be able to estimate the number of people infected from a 
sample of dilute sewage inflow.

Wastewater system operators have little to do with 
the investigative process other than allowing access to 
the wastewater streams.  RNA sampling is not done in 
the treatment system laboratory.  One company, Biobot 
Analytics, is studying samples from 400 sewage systems 
throughout the United States.  In Harrisburg, the local 
press reported that samples from Capital Region Water’s 
wastewater system showed that 13 percent of the local 
population were infected as of May 25, 2020.  That sample 
showed that the presence of the virus had more than 
doubled from the prior week, indicating a quick rise in the 

local infection rate.  Such conclusions could not be drawn 
from individual testing being performed on symptomatic 
people rather than entire populations.  

The cost of processing the samples is not currently 
underwritten in an organized fashion.  As the pandemic 
becomes endemic, wastewater analysis may well become 
a more useful Covid-19 sentry system.  When the virus 
is detected, strategic upstream sample points offer the 
possibility of tracing the virus to specific subbasins, streets, 
and even individual customers.  If used correctly, wastewater 
virus screening could trace a fresh outbreak to a specific 
school, factory, or hospital before broad signs of infection 
reveal themselves individual testing symptoms and contact 
tracing.

The number of positive antigen tests for Covid-19 
is universally estimated to be only a fraction of actual 
infections present in the community.  The number of actual 
infections in each area may range from 6 to 24 times the 
number of positive test results.  Wastewater analysis may 
yield better estimates of the total number of cases in an area 
than can be obtained by individual antigen tests.  

This pandemic will be scrutinized for many years.  As the 
Covid-19 pandemic is studied, analysis of historic sewage 
samples may be used to identify the temporal aspects of the 
spread of this disease.  Just as preserved influenza swabs from 
January 2020 can now be analyzed for Covid-19, historic 
sewage samples also may be tested if their preservation 
allows for it.  Does your system maintain a log of preserved 
samples that may be available now for Covid-19 testing?  

The wastewater systems of the United States offer an 
interesting and useful source of data for scientists trying 
to discern this outbreak’s initial spread, predict emerging 
clusters of infection, and pinpoint vectors of transmission 
tied to specific locales or buildings.  What is needed is an 
organized system for funding this surveillance system.  
Wastewater systems, vanguards of public health, have found 
a new way to contribute to limiting the spread of disease.  S



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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Legislative Update

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

Act 39 of 2020 - Safety and Marking of Low-Head Dams

As a follow-up to our January article, we are pleased 
to report that House Bill 10031 was signed into law by 
Governor Wolf as Act 39 of 2020 on July 1, 2020.

The Pennsylvania Fish and Boat Commission (PFBC) 
is charged with ensuring low head dams are properly 
marked both upstream and downstream with signage 
and buoys.  Since 1989, forty-nine individuals have lost 
their lives in dam-related boating accidents. Most of these 
accidents took place near low head dams – small, private, 
or municipally-owned structures that span the entire width 
of a waterway. There are over 300 of these dams across the 
Commonwealth, many originally constructed to support a 
local mill or factory and are now obsolete.  

Prior to Act 39, failure to mark new and existing run-of-
the river dams was a civil penalty.  However, the penalty 
could only be recovered by civil suit or process in the name 
of the Commonwealth, which was prolonged, costly, and 
often ineffective.

Therefore, Rep. Keith Gillespie (R-York) introduced 
House Bill 1003 to amend Title 30 (Fish) to allow the PFBC 
to directly issue citations to owners who fail to mark their 
dams. It also amends the definition of run-of-the-river dam.

Specifically, it requires/enforces the marking of new and 
existing “run-of-the-river” dams above and below the dam 
and on the banks immediately adjacent to the dam with 
signs and buoys.  The signs and buoys are of a design and 
content determined by the PFBC to warn the swimming, 
fishing and boating public of the hazards posed by the dam. 

Using the grading of offenses in § 923, any person 
who fails to mark new or existing run-of-the river dams 
commits a summary offense of the first degree ($250 fine) 
for the first offense and a misdemeanor of the third degree 
($250 to $5,000 fine).

Similarly, with respect to maintenance of signs and buoys, any 
person who fails to comply commits a summary offense of the 
second degree ($150) for the first offense and a summary offense 
of the first degree ($250) for any subsequent offense.

This legislation was amended to clarify that the provisions 
of 18 Pa.C.S. (relating to crimes and offenses) and section 923 
(relating to classification of offenses and penalties), insofar 
as they relate to imprisonment for convictions of summary 
and misdemeanor offenses, are not applicable to this section.   

Finally, the definition of “Run-of-the-river dam” is also 
revised under this act.  The revised definition still applies 
to a dam regulated by the Department of Environmental 

Protection (DEP), but was amended to say built across a 
“watercourse and certain flows pass” over the entire dam 
structure, excluding abutments, to a natural channel 
downstream.  It also added the caveat that DEP determines 
the dam to have hydraulic characteristics such that at 
certain flows persons may be caught in the hydraulic roller 
(boil) immediately below the dam.  

Boaters are often caught in the dangerous hydraulic 
boil behind the structure, which is often referred to as 
a “drowning machine.” You may remember the tragic 
incident in 2018 at the Dock Street Dam in Harrisburg, 
when a mother and daughter tragically drowned after their 
boat ran into the base of the dam and capsized.

Act 39 seeks to prevent these type of boating tragedies in 
the future.  S
References:

1  https://www.legis.state.pa.us/cfdocs/billinfo/billinfo.
cfm?syear=2019&sind=0&body=H&type=B&BN=1003
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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 $19/month*!
*$19/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 
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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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Certification Study | Feature
Will We Ever Get To Test?
By Wendy Malehorn

If your certification examination was postponed and 
you are still waiting to take the exam, do not give up hope.  
Eventually you will get to an exam session.  Please, do not 
get frustrated and do not stop studying.  Here are more 
practice questions.  If you need any help, do not hesitate to 
contact the staff at PRWA.

1. What impact does the injection of chlorine gas have 
on water?
a. Increase pH
b. Decrease pH
c. Does not affect pH
d. Causes pH to fluctuate

2. In line maintenance, what is a pig?
a. A bullet shaped object passed through a main
b. A power rod
c. Any foul-smelling equipment
d. The strange object which accumulates in the line

3. A tank holds 50,000 gallons and the flow into the plant 
is 500 gpm.  What is the detention time in minutes?
a. 20 minutes
b. 50 minutes
c. 75 minutes
d. 100 minutes

4. Mechanical ventilation is required to:
a. Reduce chlorine demand
b. Reduce corrosion
c. Increase dissolved oxygen
d. Ensure safe working access

5. If a pump outputs 350 GPM against a total dynamic 
head of 210 feet, and the pump is 75% efficient, 
what is the brake HP if the fluid being pumped has a 
specific gravity of 1.12?
a. 12 hp
b. 27 hp
c. 22 hp
d. 35 hp

6. What will happen if the discharge valve on a 
centrifugal pump is partially closed?
a. Amperage will increase, discharge head will 

increase 
b. Amperage will decrease, discharge head will 

increase 
c. Amperage will decrease, discharge head will 

remain constant Right 
d. Amperage will decrease, discharge head will 

decrease

7. In a trench deep enough to require a ladder(s), the 
worker must not be required to travel more than 
_______ to get to the ladder.
a. 10 feet
b. 15 feet
c. 20 feet
d. 25 feet

8. What act was passed to assure so far as possible every 
working man and woman in the nation safe and 
healthful working conditions?
a. Occupational Safety and Health Act
b. Responsible Employer Act
c. Environmental Administration Act
d. Occupational Employment Act

9. Every system must have designated areas for chemical 
storage:
a. To allow for containment in case of fire and 

explosion.
b. To indicate where chemical deliveries must take 

place.
c. To alert visitors of the dangerous area.
d. To organize plant infrastructure.
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10. What is the minimum distance from the edge of the 

spoils to the edge of the trench?
a. 5 feet
b. 4 feet
c. 3 feet
d. 2 feet

11. What prevents any solution or water from backing up 
into the chlorine line?
a. Release valve 
b. Check valve 
c. Auxiliary valve 
d. Blow-off valve

12. What would the pressure head in psi be if a pressure 
gauge read 490 feet? 
a. 212 psi
b. 1132 psi
c. 38.5 psi
d. 118 psi

13. A cracked diaphragm may:
a. Leak chemical
b. Damage the pump
c. Cause the pump to lose prime
d. All the above

14. Uncertified and not appropriately certified operators 
can only make process control decisions when:
a. Under the direction of an appropriately certified 

operator
b. Using SOPs that were developed by an 

appropriately certified operator
c. Uncertified and not appropriately certified 

operators can never make process control 
decisions.

d. Both a and b

15. The reversal of the 2 power leads in a 3-phase pump 
will cause the pump to:
a. rpm increases
b. motor burns up
c. reverse direction
d. rpm decreases

16. The effectiveness of chlorine_____________ as the 
temperature___________
a. Increase, decreases
b. Decreases, increases
c. Increase, increase
d. Does not change, decrease

17. A tank is 20 feet by 35 feet by 10 feet.  It receives a flow 
of 650 gpm.  What is the detention time in minutes?
a. 81 minutes
b. 56 minutes
c. 35 minutes
d. 22 minutes

18. A check valve that is used to prevent a pump from 
losing prime:
a. Suction strainer
b. Foot valve
c. Pressure relief valve
d. Anti-siphon valve

19. If an operator believes a policy or decision by the 
owner is or could cause a violation, the operator is 
required to:
a. Call the owner or management
b. Call the DEP emergency number
c. Report to DEP in writing
d. Report to the system owner/management in 

writing

20. The most common types of chemical feed positive 
displacement pumps in water treatment include:
a. Reciprocating and Rotary Pumps
b. Rotary and Mayno Pumps
c. Peristaltic and Diaphragm Pumps
d. Diaphragm and Rotary Pumps

Wendy Malehorn
Training & Education 

Development 
wmalehorn@prwa.com

ANSWERS TO THESE QUESTIONS CAN BE 
FOUND ON PAGE 53.
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Indestructible Super Heroes
By Wendy Malehorn

In this industry, it’s common to keep as little staff as 
possible and avoid training replacement staff.  To keep costs 
low, systems run on skeleton crews.  To maintain job security, 
it has been a long-standing tradition to keep as much 
knowledge of one’s job to one’s self.  However, unless operators 
are indestructible super heroes, that theory is stupid.  What 
happens if the one and only operator falls over?  Who will 
make sure the water continues to flow?  While saving money 
is important and the school of hard knocks is a great educator, 
a successful manager will look at things differently.

A good manager knows the importance of ensuring proper 
staffing while encouraging cross training.  Responsible 
managers think ahead and plan for emergencies and train 
staff to confidently keep the system running as smoothly as 
possible.  Deciding how to train staff for multiple positions 
is a bit daunting.  But, if done correctly, the work and 
dedication to cross train staff will pay ten-fold.

Making lists of all duties and responsibilities of each staff 
member is a great way to cross train.  Creating sample daily 
and weekly schedules that include routine tasks is extremely 
helpful.  Job shadowing and on-the-job training is necessary 

to help all staff learn daily operations and maintenance.  
Detailed standard operating procedures are invaluable.  
However, the job of an operator goes well beyond the 
plant and underground structures.  The PA Department of 
Environmental Protection (DEP) requires each system to 
have various manuals and plans.  Everyone needs to know 
where the plans and manuals are, why the system is required 
to have them and how to use them.  Additionally, DEP 
compliance is not only maintained by following regulations, 
manuals and plans; data is collected and entered into DEP’s 
electronic reporting system.  This system is password 
protected and can be a little tricky.  Ensuring multiple staff 
members know exactly what information DEP requires 
and how to upload the data is a necessity.  Training all 
staff to keep the system running and complying with DEP 
regulations is vital but not nearly as important as retaining 
well trained staff.  

Nothing is more upsetting than investing countless hours 
training an operator only to have them jump ship.  Yet, in 
this industry, it happens all the time.  Sometimes there is 
one trigger that makes a good employee quit, however it’s 
typically a combination of things that drives an employee to 
leave.  Some companies lose good employees because they 
do not recognize talent.  This industry requires operators 
to be the “jack of all trades”.  However, rather than respect 
that one person can be a mechanic and electrician all 
while protecting public health and complying with DEP 
regulations, they are labeled just as “the operator”.  Not only 
are they not respected, their pay does not reflect their talent.  
Thus, they look for a new position.  To make matters worse, 
when they quit, they are labeled as job hoppers.  But it’s a 
simple concept, employees will quit if their talent is not 
respected and/or they are not paid a fair wage.  

Paying a fair wage isn’t the only way to show that an 
employee is appreciated.  Water treatment has morphed to 
become overly technical and highly regulated.  Consequently, 
there is an unreasonable volume of work that even the best 
professionals cannot fathom.  If management provides little 
to no support to help pull staff through their frustration, 
their stress level can become uncontrollable.  Over time, 
workers will look for a better fit elsewhere.  Additionally, 
like all employees, operators strive to maintain a work-life 
balance.  When properly compensated, the odd shifts and 
crazy middle of the night calls don’t hurt as bad.  However, 
emergency phone calls during sporadic vacations cause 
burn-out.  The desire for a better family life has caused 
many an operator to leave.  The kicker, it is possible for 
operators have better family lives in spite of a demanding 
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occupation.  In summary, systems lose operators not just 
because of low pay but also due to crazy schedules, poor 
staffing, ridiculous amounts of stress and little support.  
If one or more of these forces is eliminated, well trained, 
qualified operators will be motivated to stay.  Ultimately 
the system will benefit all while providing improved public 
health. Simply put, systems must recognize that operators 
don’t quit the position, they quit poor management.

Many an operator could be labeled as an indestructible 
super hero.  However, all operators can fall prey to 
kryptonite.  Is there a plan if the operator is not able to carry 
out the mission of the system?  Has the board or owner 
trained multiple staff members on all of the functions of the 
operator?  Has the board or staff determined how to retain 
valuable staff members?  One never knows what the future 
holds.  We can plan our lives straight through to a long 
and healthy retirement, however there are no guarantees.  
Systems must work to keep valuable, talented, driven 
employees while maintaining the long-term viability of the 
system.  S

Wendy Malehorn
Training & Education 

Development 
wmalehorn@prwa.com
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What's On Tap?
By Chris Shutt

Once again, I find myself asked the same questions over 
and over again by operators that need help in areas as others 
have over the years, as well as others who never had to deal 
with the problems of the present times. So, I will try to give 
those who need the help, as much as I can on the dreaded 
subject of Water loss.

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 exits 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 
way or the other. In some cases, water only seems to 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. 

Now 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 are 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 
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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.

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 
then 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

Continued on Next Page
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• 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 previous 
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. 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 latter 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.

Continued on from Previous Page
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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.

  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 Waite 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. 

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 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 of and go to the next section and shut it down. Then ask 
the same question did 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 

Continued on Next Page
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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. 

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. 

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. 

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

Geophones are another inexpensive listening device. 
Geophones are similar to a doctor’s stethoscope.

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.

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.

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

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

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. 

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 

Continued on from Previous Page
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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. Remember be proud of what you do and do it well.  S

P.S. Did you know that the water we have now is the same 
water the dinosaurs drank millions of years ago? Water can’t 
be made only change its form. The water we now have is all 
we will ever have so take care of it. 

     

Chris Shutt
Water Technician 

clshutt@prwa.com
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Monaca Borough
Leading the way . . . in Sustainability, SMART 

Technologies, and Innovation
Monaca is a Borough in Beaver County, Pennsylvania 

along the majestic Ohio River at its northern bend 
approximately 25 miles west from the City of Pittsburgh.  
Monaca was first incorporated as Phillipsburg in 1840 and 
in 1892 the name of the Borough was changed to Monaca 
in honor of a native American Indian Monacatootha.  
Early in the Borough history, manufacturers made tons of 
enameled porcelain ware, glass, tile, tubing, drawn steel 
and wire.  Anchor Hocking and ATI are still the Borough’s 
two largest employers.  

The Borough is approximately two square miles in area 
with a current population of 5,737 with approximately 2,438 
households. The Borough takes great pride in the numerous 
awards and recognitions both nationally and internationally 
for their work in Sustainability and Innovation.   The 
Borough has been recognized as one of the first Certified 
Gold municipalities in the Commonwealth by Sustainable 
PA, and Sustainable Pittsburgh. With the completion 
of our most recent initiatives we are confident that the 
Borough would achieve the Platinum level if we would seek 
recertification.  In 2013 Borough Manager Mario Leone 
was awarded the American Public Works Association 
(APWA) Sustainability Practices – Individual Award. Over 
the years Mario has been asked to give presentations across 
the country on various Borough initiatives from water 
conservation/loss/leak detection to LED lighting.   

The Monaca Water System work began in 1895 with the 
first pumphouse plant was constructed in 1896.  During 
1933-36 a Work Progress Administration (WPA) project 
beautified the water front and water plant grounds.  
Constructing the 2 story pumphouse allowed for the raising 
of pumping equipment above the 1936 flood level. Also, in 
1936 they constructed a 1,500,000-gallon reservoir, which 
is still in use today.

Currently today the Water systems operates with five wells 
which are located along the river bank of the Ohio River.  Our 
average water production is approximately 800,000 gallons 
per day, and we maintain just under 28 miles (146,000 feet) of 
water distribution pipe.  Of this, we have installation records 
from 1989 onward for 12.7 miles (66,700 feet) or about 45% 
of the system 31 years of age or newer.

In August of 2007 the Borough hired Borough Manager 
Mario Leone, and once he got acclimated with the Borough 
he began asking why certain things where done the way the 
staff was doing it and the reply he received was “Because we 
have always done it that way” - the 8 most expensive words in 
business.  He began to eliminate the “Because Factor” in 2009, 
and he began working with Johnson Controls to find a better 
solution in how the Borough was collecting meter reads and 
controlling water loss/unaccounted/unbillable water.  He was 
having difficulty in managing what he could not measure on 
a more frequent basis, and he couldn’t measure what he was 
responsible to manage.  So, in 2010 Mario knew the borough 
had to leap into technology to solve his challenges and move 
away from manually reading meters on a quarterly basis for a 
system that had over 50% water loss.  Monaca entered into an 
Energy Performance Contract with Johnson Controls which 
included some building envelope improvements such as; new 
windows & doors, new HVAC units, and upgrading lighting. 

Monaca Borough Water Tower

Monaca Pump House
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However, the bulk of the contract was upgrading all of 
the water systems meters and installing a system-wide 
leak detection system.  The Borough selected Sensus 
smart meters technology (SR2 & iPERL) and their FlexNet 
Advance Meter Infrastructure (AMI) system along with 
Fluid Control Systems (FCS) for the implementation of 
150-leak detection PermaLog devices.  The option of a 
drive by reading system really did not make sense when the 
technology was readily available to obtain real time reads at 
the click of a button.  

Shortly after the leak detection system was put on-line 
an alarm notification from one of the PermaLog device 
signaled that there was a leak in an area near 14th Street.  
After further diagnostic, the crew correlated the leak in an 
area that Borough residents have always referenced as the 
14th Street Spring/Waterfall for over 30+ years.  After the 
eight-inch full circle split was repaired we no longer had the 
landmark Spring/Waterfall.  It was estimated that the water 
loss was approximately 100,000 gallons a day. 

After the leak detection found this major leak, and the 
new meters were providing more accurate reads which 
generated more revenue.  The saving of staff time to collect 
and input this data, reduced billing errors which improved 
customer service.  In addition, we reduced our overtime 
by reducing our emergency call out for leaks, our chemical 
and electrical usage decreased by reducing our water loss 
we knew that the savings were real and felt no need to 
expend money on audit to verify these savings – the savings 
were significant!  There was no magic involved- It was 
Real!  The program had truly benefited the Borough from 
a combination of strategic vision, detailed implementation, 
and careful execution.

In 2011 the Borough constructed a new 500,000 gallon 
150’ Elevated Storage Tank.  Before bringing this asset 
online the Borough was pumping water from our Booster 
Pump Station 24/7 to provide adequate pressure throughout 
the Monaca Heights service area.  The construction of 

the elevated storage tank saves the Borough in energy 
operational costs, and provides a more stable pressurization 
throughout the system which reduces the amount of water 
line breaks experienced by the water hammering from 
Booster Pumps.

In 2016 the Borough installed a 57 Kw Solar Array at the 
Boroughs Water reservoir and Booster Pump site.  This 
array generates approximately 30% of the energy consumed 
at this site.  The project cost $150,000 of which the Borough 
received a $75,000 grant from DEP (PEDA).  The Borough 
anticipates a 7 ½ to 9 year payback through energy savings 
and credits.  (see attached photo)

In 2017 the Borough GIS mapped all of its municipal 
assets. For example; fire hydrants, water valves, and water 
lines as well as street lights, sanitary man holes, catch 
basins, and street signage. With GIS mapping of all these 
assets has helped tremendously in managing all of their 
respective details.

The Water Department just recently acquired a Hurco 
Hydro Vac/Valve exerciser which will be extremely helpful 
in recording all the data related to our valve exercising 
program.  This piece of equipment will make this task 
much safer for our employees, and extend the life of our 
valves throughout out system.

Monaca Reservoir



Water | Featured System 

KEYSTONE TAP FALL 202028

In 2019 the Borough also implemented a Mobile App 
called “Monaca Now” which generates mobile work 
orders from our residents.  “Monaca Now” works off a GIS 
Platform where residents can report water issues or water 
service changes.  By implementing this Mobile App, it has 
streamlined our work order process, and uses a tracking 
system on who has been assigned to complete the work.  
The employees can report directly back to the resident once 
an issue has been resolved.  It also has a push notification 
feature which the Borough can notify residents of any 
emergencies or water breaks.

In the Fall of 2019, we 
upgraded our original meter 
data management software 
to the new Sensus Analytics 
which provided us the ability to offer our residents their own 
customer portals where they can view their daily usage and 
set daily and quarterly alarms.  This software automatically 
notifies our residents if the system detects unusual usage 
of water from their smart water meter.  Our customers are 
loving this new feature and it has eliminated so many water 
usage complaints as residential leaks are being corrected 
quicker, and not waiting for the next quarterly bill to find 
out they had a leak.

The new Sensus FlexNet Analytics software capabilities 
has spring boarded the Borough in exploring other uses 
with this technology as they are currently conducting a 

pilot project with 25 of their Borough Street lights which 
all been converted to LED.  These LED lighting fixtures 
can be remotely monitored, metered, and controlled via a 
Senses NEMA nodes.  The Borough will have the ability to 
dim these lights for further energy savings, and they can 
use them as communication devices by blinking them in 
the event of an emergency.  They are also looking to use it 
for Air Quality Monitoring, and Parking Management.  It 
would be fair for one to conclude that just as Smart Meters 
are the foundation to a Smart-grid operation so too is the 
installation of Smart street lighting systems to other smart 
applications.

The Borough of Monaca is at the forefront of SMART 
Cities technology implementation and platform integration.  

Municipalities are turning to SMART, connected 
technologies to improve environmental, financial and 
social aspects of resident’s lives.  Some municipalities 
and authorities have been slow to take a leadership 
role. They are often concerned about the impact on 
the existing business model, but inaction is no longer 
a viable option.  Monaca Borough offers important 
insight for any Municipality or Authority looking 
to realize the benefits and address the challenges of 
implementing these new technologies.  SMART city 
vision infrastructure now and into the future needs to 
be a collaboration with the municipalities, authorities, 
private business, and all levels of government – Find 
a Partner.  When you couple this AMI (water meters) 
and/or SMART grid (Street Lighting & Parking), the 
overall return on investment is huge.  “These projects 
are another example of Monaca Council’s leadership 
in adopting intelligent infrastructure to deliver a 
safer, smarter and more efficient environment for our 
community” added Manager Mario Leone. 

In 2020 the Borough began exploring a Monaca 
Energy Project in partnership with a non-profit 
named “Riverwise” which is assisting the Borough 
in becoming an Eco-District.  A preliminary study 
has been completed which builds in resiliency to the 

Borough’s electrical grid for the Water and Wastewater 
plants.  It combines a micro-grid, with an expansion to 
existing solar production the Borough already has.  The 
Borough’s goal is to become “net-zero” on our energy 
consumption, and utilize back-up battery storage in the 
event of any emergency power outages.  “It is an ambitious 
goal, but in the Borough of Monaca we like to think and 
dream BIG!” added Manager Mario Leone.  S    

Monaca Borough's Monaca Now 
Mobile App

Continued on from Previous Page
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When's The Last Time You Inspected Your Water Storage Tank? 
or When to Inspect Water Tanks and Towers
By Christine Gunsaullus, Entech Engineering

I’ve noticed lately that time speeds up as I get older. 
Something I thought happened just a couple years ago was 
actually five. Or six. Or more.

We see this happen with some of our clients in regards 
to inspecting their water storage tanks. The AWWA M42-
13 Manual of Water Supply Practices: Steel Water-Storage 
Tanks recommends that tanks be inspected, inside and out, 
every three to five years. AWWA Standards for bolted and 
concrete tanks have similar guidelines. But tanks are often 
“out of sight, out of mind”, so five years stretches into ten. 
Or funds earmarked for an inspection in the annual budget 
get reallocated to fix an emergency main break or to repair 
potholes, because residents are complaining loudly about 
those issues, while the tank is sitting quietly, doing its job.

Why Inspect?  The purpose of an inspection is twofold: 
it identifies minor deficiencies that can be corrected early, 
before they become major, expensive, and time-consuming 
problems; and it identifies issues that affect water quality, 
like torn screens in overflows or roof vents.

In the past, only a handful of states required regular 
inspections. But water quality regulations are becoming 
more stringent, and since not all tank owners were proactive 
with their tank care, more states require tank inspections, 
so check with your local water quality regulators. Here in 
Pennsylvania, the Department of Environmental Protection 
(PA DEP) doesn’t have strict yearly requirements, but does 
expect tank owners have inspection records available, so 
there is an expectation is for regular inspections.

It’s not only potable water tanks that need and benefit 
from inspections. Fire protection tanks require interior 
inspections in accordance with NFPA 25 every five years, 
and exterior inspections yearly. Wastewater tank inspections 
are seldom done, but I would argue, should be done every 
five to ten years, again, allowing an owner to take care of 
small problems before they become costly repairs. This also 
allows an owner to be proactive rather than reactive, and 
better plan and budget for necessary maintenance. 

How to Inspect?  Tank exteriors are inspected visually, 
while interiors may be inspected one of three ways:

1. Remotely Operated Vehicle (ROV)
This method is very popular 

because it’s inexpensive, 
the tank remains on-
line, and confined 
space entry is not 
required. 

The ROV is 
disinfected then 
dropped into the tank 
through the roof hatch, and has 
powerful lights and a video camera to record the underwater 
inspection of all surfaces. ROVs will not work if the water 
surface is frozen, or if there is no visibility due to high 
turbidity. Some ROVs are capable of cleaning out sediment 
from the bottom of flat-bottom tanks.

2. Certified Diver
This method also allows the tank to remain full, but all 

valves for pipes into and out of the tank must be closed and 
locked out for safety purposes while the diver is in the tank. 
It is more expensive than the ROV due to extra personnel 
required to dive safely, and more dangerous due to working 
in a confined space. The diver is sprayed down with a 
disinfecting solution prior to entry, and has a light and 
video camera hooked up to the dive helmet, so the interior 
inspection can be recorded for future use. This method 
allows for hands-on inspection, simple underwater repairs, 
and cleanout of sediment on the tank bottom.

3. Dry Cleanout Inspection
The tank is drained for the inspection, but may remain 

off-line for up to a week until it is cleaned out, inspected on 
the interior, disinfected, refilled, and tested. One advantage 
to this method is that silt, sediment, and biofilm can be 

2 Million Gallon elevated water tank in need of repainting inside and out, 
showing corrosion.
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removed, helping to improve water quality. In addition, if 
a tank rehab is planned, a dry inspection will confirm that 
the valves work and tank can be taken off-line and remain 
off-line will still allowing the water distribution system to 
function.

Pricing for a dry cleanout is two to three times that of an 
ROV, once the cost and hassle for operations staff is factored 
into the inspection. A thorough visual inspection of the 
bottom and first ring can be achieved, but the remainder of 
the shell and roof are limited since close access and viewing 
is not possible, unless there is an interior ladder; even then, 
it is still limited. 

4. Drone Inspection – Drone inspections work best when 
partnered with one of the other methods listed above. On 
their own, they can only document the overall condition 
of the tank exterior. They can’t perform hands-on work, 
like checking the function of a roof vent screen, looking 
inside a roof hatch to evaluate the condition of the interior 
coating and rafters, or performing adhesion testing of the 
roof coating. Also, the value of the inspection is limited by 
the tank experience of the drone operator, and many do not 
have thousands of tank inspections under their belt to draw 
from. 

Depending on your tank, system, and what you plan to 
do next with the tank, one method may work better than 
another, so talk through the benefits and limitations of each 
type of inspection with the inspection firm before choosing 
one. 

Coating breakdown and corrosion behind a ladder in a water tank.

Continued on Next Page
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Also, share any problems with the tank and water 

distribution system in that area ahead of time, so the 
inspector can focus on those areas, and bring special testing 
equipment to find the root cause of the problem, then offer 
recommendations for repair.

What to Expect?  The inspection report should detail 
what was found, dimensions of all accessories, and provide 
recommendations for repairs. A recommended time frame 
in which repairs should be completed plus a cost estimate 
should be included, along with photos and a DVD of the 
underwater inspection. The report lets you monitor changes 
over time, and can easily be transformed into technical 
specifications when you rehabilitate the tank. Remember, 
you get what you pay for, so $4,000 for a comprehensive 
quality report also gives you access to the tank and coatings 
experts who wrote it, so you can ask questions, plus get help 
and expert advice in the future.

Finally, be sure to hire a firm that only does tank 
inspections. Their trained personnel know how to safely 
climb tanks and work in confined spaces, and they know 
the industry and state standards to note tank and accessory 
deficiencies in their report. A tank painter may only report 
on what he knows: paint. A tank repair firm may sell a cheap 

inspection, intending to make up money on unnecessary 
repairs “required” in their report, like pressure grouting 
under the bottom despite no indication of tank bottom 
settlement. But a tank inspector who sees hundreds of tanks 
every year at various stages in their lifespans has a sense of 
what will happen to your tank and coatings in the future, 
and will provide expert advice on what really matters now 
for the long-term care of your tank.  S

About the author:
Christine Gunsaullus is a Senior Project Manager and 

the Storage Tank Queen at Entech Engineering, based out of 
Reading, PA. After earning a BS in Civil and Architectural 
Engineering from Drexel University, she learned all aspects 
of welded steel tank design, construction and repair at Fisher 
Tank, then saw first-hand what really matters in tank design 
and rehabilitation during 10 years of inspection at TIC and 
MBA. She is very active in AWWA, and loves to give talks on 
storage tanks and coatings.

Wastewater tank being drained and washed out for inspection.

Continued on from Previous Page
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It's Smoker Season
By Phil Giunta

As Summer approaches I will be firing up the smokers but 
I won’t be smoking your favorite piece of meat or poultry.  I 
will be smoking collection systems.  A sewer smoker is an 
effective tool that is able to find leaks in collections systems 
particularly in dry weather.  

Why smoke test? Smoke testing can find sources of 
inflow and infiltration.  Excess inflow and infiltration can 
lead to excess cost to treat rainwater, expensive sewer plant 
expansions, overflows, and impacts to public health with 
sewer overflows.  Some of the most common issues found 
are broken laterals and cleanout caps, cross connections 
with storm sewers, and roof leaders tied to the sewer lines.  
All of these issues lead to increased flow during rain events.

Before conducting a smoke test many operators may 
choose to:

•  Conduct a sump pump survey.
•  Perform manhole inspection during low flow times 

of the day. 
•  Some operators have been known to compare water 

meter readings from the water system to the sewer 
plant flow?  This can verify inflow and infiltration 
in most cases.

• Conduct dye testing to verify connections to the 
sewer.

Smoke testing is effective in finding:
• Roof leaders tied to the sewer.
• Broken sewer laterals and lateral caps.
• Cross connections between the sewer and storm 

sewers.
• Breaks in gravity sewer lines.
• Floor drains.
• Foundation drains

Smoke testing will not find:
• Sump pumps (most have check valves that prevent 

smoke from reaching them).
• Any leaks in laterals that have a trap that holds 

water and prevents smoke from passing.
• Find leaks in saturated ground conditions.

Smoke Testing Checklist 

1. Notify all residence that you are conducting smoke 
testing for the purpose of finding excess water 
getting in the system.

2. Notify the 911 dispatch center of your schedule and 
what you will be doing. 

3. Notify local Fire Department.
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4. Notify local Police Department.

5. Notify local EMS.

6. MAKE SURE YOU HAVE AN ORDINANCE 
STATING THAT YOU CAN ENTER THE 
PROPERTY FOR INSPECTION. 

Please be sure to notify the above … Trust me you don’t 
want the fire trucks at your location when they might be 
needed elsewhere.  

PRWA assisted many systems with smoke testing 
throughout the state.  We have three smokers that are 
available for use, as well as training if needed.  The smokers 
are free for use if you or your system is a member of PRWA.  
In this article are some pictures of some locations that I have 
conducted smoke testing throughout the state. The pictures 
show Roof leaders tied to the sewer, broken laterals caps, 
storm sewer cross connections and foundation drains.  S

Phil Giunta
Wastewater Technician 

pgiunta@prwa.com
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Stewartstown 
Borough

\Stewartstown Borough is located in York County PA has a 
population of 2,244 and encompasses 0.85 square miles.  Settlers 
came to Stewartstown around 1750.  This part of Southern 
York County was claimed by both Maryland and Pennsylvania 
and the boundary dispute was settled when a Mason Dixon 
line survey was completed in 1767.  The village was originally 
named Meadstown after a tavern and store owner Benedict 
Meads.  Later it became known as Mechanicsburg due to the 
number of skilled tradesmen that lived in the area.  Anthony 
Stewart was the village clerk and owner of the workshop that 
built furniture and spinning wheels.  By 1828, the town had its 
own Post Office and Mr. Stewart served as its first Post Master. 
Since there was already a town named Mechanicsburg in 
Pennsylvania. The postal service officials assigned the name 
Guilford to the community.  Anthony Stewart, with some help 
from Judge Adam Ebaugh, had the Postal Service to change 
the towns postmark to Stewartstown in March of 1832.  The 
Stewartstown Engine House, Stewartstown Railroad and 
the Stewartstown Railroad Station are listed on the National 
Register of Historic Places.

Stewartstown Wastewater Treatment Plant
The Stewartstown Wastewater Facility is operated by 

the Borough of Stewartstown, York County PA and was 
originally constructed in 1974 serves Stewartstown and part 
of surrounding Hopewell Township and the York County 
Landfill.  The original plant has been through upgrades 
and currently has a .525 MGD Hydraulic capacity and 
1.543 Organic capacity.  The plant serves approximately 
1743 connections and maintains between 18 and 19 miles 
of collection system piping and 12 pump stations.  The 

plant employs 3 full time licensed operators, an operator 
trainee, a licensed superintendent, and two office staff. Jason 
Brenneman of James R. Holley and Associates. Inc. (York, 
PA) currently serves as their Engineer. The Superintendent is 
Ira Walker, Jr and the licensed operators are Tracy Baldwin, 
Vince Catalano and Glen Leas while the operator trainee 
is Dean Philips. The office staff is Melissa Matthews and 
Stacy Myers.  Currently Stewartstown has a volunteer Sewer 
Authority that acts as a governing body while Borough 
Council runs the operation.  Stewartstown has received 
awards for outstanding Aqua- SBR plant performance 
from Aqua-aerobics every year since 2010.  Stewartstown 
consistently achieves 99 percent removal in the plant process.

The process utilizes a Waste Master fine screen and grit 
system, 3- Aqua Aerobics sequencing batching reactors 
(SBR).  A ferric chloride feed for phosphorus removal and 
an Envirex sludge thickener which was upgraded in 2016 
with an Enviro-Dyne belt press and a Schwing Bioset 
system for solids handling. We produce approximately (10 
wet tons) of Class A biosolids per month that is approved 
for land application. Stewartstown also utilizes a Calgon 
Ultra-Violet disinfection unit. 

While Stewartstown completes most collection system 
maintenance in house major repairs are being completed 
by contractors.  They have conducted smoke testing 
and manhole inspections recently, as well replaced a 
large section of clay sewer line with PVC.  Stewartstown 
continues to track Inflow and Infiltration. The staff 
completes all preventative maintenance tasks in house and 
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is currently working on completing GIS mapping with the 
help of PRWA.  In 2019, Stewartstown treated an average 
flow of 0.371 MGD with an average influent BOD of 404 
MGL.  While in 2018 they treated an average flow of .379 
MGD with an average influent BOD of 370 MGL. 

Stewartstown plans to replace the belt filter press within 
the next few years. Stewartstown is one of only a handful 
of systems on the East Coast that utilize a Schwing Bioset 
system and tours are conducted at the facility with groups 
coming from as far away as Soul South Korea, along with 
local schools and Scout groups.  S

Stewartstown Borough Staff.   
Missing from photo are Tracy Baldwin & Glen Leas.
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Diurnal Flow and Changes in Wastewater Biology
By Michael H. Gerardi

Diurnal flow is the trend between sewer system flow 
and domestic and industrial activities. The trend changes 
throughout the day with lowest flow occurring during 
early morning hours, e.g., 12 AM to 5 AM and highest flow 
occurring during late morning and early evening hours, e.g., 
10 AM to 6 PM. Changes in the flow affect retention time 
in the sewer system, treatment plant and biological activity. 

An increase in flow results in a decrease in retention time 
of wastewater through the sewer system and the wastewater 
treatment plant. Conversely, a decrease in flow results in an 
increase in retention time of wastewater through the sewer 
system and the wastewater treatment plant. Changes in 
retention time of wastewater through the sewer system and 
treatment plant can contribute to problematic conditions.

The sewer system and treatment plant contain a large 
number and diversity of bacteria. The bacteria include 
aerobes, facultative anaerobes and anaerobes that degrade 
cBOD using dissolved oxygen (DO), nitrate (NO3

-), sulfate 
(SO4

2-) and an organic molecule (CH2O), e.g., soluble cBOD 
such as glucose (C6H12O6). The bacteria are found in the 
wastewater, biofilm and sediment, and ground water that 
enter the sewer system through inflow and infiltration 
(I/I). An additional bacterial group found in wastewater 
includes the strict aerobic nitrifying bacteria that oxidize 
ammonium (NH4

+) to nitrite (NO2
-) and then nitrate. The 

bacteria enter the sewer system through I/I and can only use 
DO and cannot degrade cBOD.

The sewer system and treatment plant contain a small 
number of electron acceptors or molecules that are used by 
bacteria to degrade cBOD. The electron acceptors include 
dissolved oxygen, nitrate, sulfate and an organic molecule. 

When a molecule is used to degrade cBOD to perform a 
specific reaction such as biological phosphorus uptake 
or release, the use of the molecule can be detected by 
monitoring the oxidation-reduction potential (ORP) of the 
wastewater where cBOD degradation is occurring (Table 1). 
ORP is measured in millivolts (mV), and the value indicated 
the biological reaction that is occurring, e.g., denitrification 
or the use of nitrate to degrade cBOD.

Table 1
Guideline ORP Range of Values and Molecule Used for 

Specific Biological Reactions

Reaction Molecule Used ORP, mV

Nitrification O2 +100 to +350 

cBOD, degradation with DO O2 +50 to +250

Biological phosphorus uptake O2/NO3
- +25 to +250

Denitrification NO3
- +50 to -50

Sulfide formation SO42
- -50 to -250

Biological phosphorus release CH2O -100 to -250

Fermentation CH2O -100 to -225

The sewer system contains a relatively small quantity 
of dissolved oxygen, typically < 2.0 mg/L, a relatively 
large quantity of sulfate (SO4

2-), typically 20 to 50 mg/l 
and a relatively large quantity of cBOD, typically > 200 
mg/L. Domestic wastewater contains DO that is found in 
potable water and produced in the sewer system through 
sewer ventilation and turbulence. Sulfate is discharged to 
the sewer system in urine and in groundwater that enters 
the sewer system through I/I. cBOD is discharged to the 
sewer system through domestic and industrial wastewater. 
Little nitrate (< 3.0 mg/L) is present in wastewater. Nitrate 
enters the sewer system through domestic wastewater and 
groundwater. However, high concentrations of nitrate can 
be found in the discharge of specific industrial wastewaters, 
e.g., steel mill and food processing.

There are four bacterial pathways of cBOD degradation 
using the electron acceptors that are available in the 
wastewater or produced in the treatment plant, i.e., 
aeration and nitrification. The four pathways are: 1) 
aerobic respiration of cBOD using DO (Equation 1), 2) 
anoxic respiration of cBOD using nitrate or denitrification 
(Equation 2), 3) anaerobic respiration of cBOD using 
sulfate or sulfide (HS-) formation (Equation 3) and 4) 
anaerobic respiration of cBOD using an organic molecule 
or fermentation (Equation 4).
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Diurnal flow results in changes in retention time through 
the sewer system and the wastewater treatment plant. A 
change in retention time can result in a change in biological 
activity, i.e., the pathway used for bacterial respiration. 

Low hydraulic loading in the sewer system
Decreased hydraulic loading contributes to increased 

accumulation of debris in the sewer system. This results 
in an increase in surface area of the debris exposed to the 
wastewater and permits the exposure of a larger population 

of SRB on the debris to sulfate in the wastewater. With 
increased retention time in the sewer, DO is quickly depleted 
and sulfate is rapidly reduced through sulfide formation.  
This condition promotes septicity.

In addition to sulfide formation, fermentation also occurs. 
Sulfide formation results in hydrogen sulfide production. 
The occurrence of sulfide formation can be detected by a 
reduction in ORP in the wastewater (Table 1). Sulfide is an 
oxygen scavenger, and hydrogen sulfide is toxic to nitrifying 
bacteria at 1 to 3 mg/L. Sulfide is also an energy substrate 
for the growth of the filamentous organisms, Beggiatoa, 
Thiothrix and type 021N.

Fermentation results in the production of highly soluble 
acids and alcohols or septage. Many of the acids are released 
from the wastewater as offensive odors. At the treatment 
plant the acids and alcohols have the following impact: 1) 
they have an immediate demand for DO, 2) they have an 
immediate demand for nutrients and 3) they serve as a 
carbon source for the growth of the filamentous organisms, 
Beggiatoa, Nostocoida, Thiothrix, type 021N and type 0041. 
Some of the alcohols, e.g., methanol (CH3OH) are toxic to 
nitrifying bacteria.

Equation 1 

Equation 2 

Equation 3 

Equation 4 

Continued on Next Page
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During low hydraulic loading lift stations can also 

contribute to undesired operational conditions, if the lift 
station discharges according to volume of wastewater in 
the lift station. With decrease hydraulic loading entering 
the lift station, the wastewater remains in the lift station for 
a longer period of time as compared to increase hydraulic 
loading. Increased retention time of wastewater in the lift 
stations promotes the development of a “septic” condition.

Treatment plant
During low hydraulic loading there occurs increased 

retention time across an anoxic tank (denitrification tank 
or anoxic selector). The increase in retention time can result 
in the conversion of a denitrification tank to an anaerobic 
sulfide forming/fermentative reactor. 

If the increase in retention time results in the depletion 
of nitrate in tank, then sulfide formation and fermentation 
occur. In addition, phosphorus that has been removed 
biologically upstream of the denitrification tank, is now 
released to the bulk solution in the septic condition. Also, 
sulfides and septage produced in the septic condition, if 
recycled to the aeration tank, contribute to the undesired 
growth of filamentous organisms that use sulfide as an 
energy source and septage as a carbon source.

An anoxic tank contains nitrate that is used by facultative 
anaerobic (denitrifying) bacteria for the degradation 
of soluble cBOD. An anoxic tank contains little or no 
dissolved oxygen. In the presence of dissolved oxygen, the 
facultative anaerobic bacteria use dissolved oxygen and do 
not use nitrate. Therefore, it is necessary to have no or little 
dissolved oxygen in the anoxic tank. 

In an anoxic tank the depletion of residual dissolved 
oxygen or absence of dissolved oxygen provides for an 
anoxic condition. The anoxic condition is used for the 
following purposes: 1) to reduce the quantity of nitrate in 
order to satisfy a total nitrogen discharge requirement and/
or 2) control the undesired growth of filamentous organisms 
that cannot grow in an anoxic condition.

During high hydraulic loading, especially during a period 
of significant I/I the retention time in a denitrification tank 
or anoxic selector that serves to control undesired growth of 
some filamentous organisms may be significantly decreased 
to < 60 minutes. This reduces the effectiveness of the selector 
to control undesired filamentous organisms growth.

A selector “selects” for the growth of floc-forming bacteria 
and “selects” against the growth of filamentous organisms. 
If this decrease in retention time occurs, the anoxic selector 
cannot “select” against the filamentous organisms until I/I 
subsides and increased retention time returns to the selector.

Changes in biological activity due to changes in diurnal 
flow can also occur in the presence of relatively high flows 

of recycle streams. Change in biological activity in a  bio-
reactor can be detected by monitoring the bio-reactor 
effluent for not only ORP but also DO, nitrate, sulfate, 
sulfide, pH and alkalinity (Table 2). Therefore, it can be 
of much value to the operation of a wastewater treatment 
to incorporate into standard operating procedures (SOP) 
periodic or daily monitoring of the bio-reactor effluent 
during high and low flows to determine if undesired 
biological activity is occurring.  S

Table 2
Effluent Profile for Selected Tests for Anoxic and 

Anaerobic* Bio-reactors

Test Bio-reactor

Anoxic Anaerobic

Dissolved oxygen 0 mg/L 0 mg/L

Nitrate Residual 0 mg/L

Sulfate Residual 0 mg/L

Sulfide 0 mg/L > 1 mg/L

ORP > - 50 mV < - 50 mV

pH > 7.0 SU < 7.0 SU

Alkalinity > Anaerobic bio-reactor < Anoxic bio-reactor

*Sulfide formation and fermentation

Michael Gerardi 
 Michael is a Wastewater 

Microbiologist and training 
instructor for Pennsylvania Rural 

Water Association.

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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In the history of mankind, potable water sources 
and tillable land have been among the most common 
centralities in communities. Pennsylvania is certainly not 
the exception. Through the centuries of our modern history, 
citizens of the commonwealth have cleared, developed, and 
tilled millions of acres to build the homes, enterprise, and 
food we need to live and thrive. However, the clearing, 
tilling, and developing has in many cases been practiced 
adjacent to the banks of our streams, rivers, and ponds. 
While thousands of acres of vegetated and forested land 
are preserved in state forests, state parks, game lands, and 
private tracts; we haven’t always used the best practices to 
ensure long term sustainable water quality over the rest of 
Pennsylvania, which contains the most miles of stream per 
square mile of any state in the Union. Fortunately, we do 
have the ability to reverse the trend while still enjoying the 
benefits of the diverse land use that drive the agricultural, 
industrial, commercial, and recreational vitality of our 
communities. Vegetative buffers are a scientifically proven 
management practice available to reduce the negative 
impacts of contamination and sedimentation in our water 
sources.

What is a buffer?
Riparian buffer zones refer to lands directly adjacent to 

waterbodies such as lakes, reservoirs, rivers, streams, and 
wetlands. These land areas have a significant impact on 
controlling non-point source pollution (pollution with no 
single point of influence such as land runoff) and on the 
associated water quality in nearby waterbodies.

A typical engineered Riparian Buffer has three Zones, 
beginning at the water’s edge and moving inland.

• Zone 1 stabilizes streambanks and shorelines and 
reduces flooding impacts by providing a wider, 
more natural stream channel and flood prone area. 

• Zone 2 is usually a managed forest or mixed forest 
shrubland which helps to absorb excess nutrients 
such as nitrogen and phosphorus and slow down 
runoff, allowing effective groundwater recharge to 
occur.

• Zone 3 is typically a grassland or a mix of grasses 
and wildflowers. 

Setbacks are also effective natural buffers, often utilizing 
the preservation of undeveloped vegetated land adjacent to 
a waterbody from future development.

Setbacks are simply a prescribed distance of previously 
vegetated land between pollutant sources and the water 
waterbodies they protect. However, they are also considered 
buffers if the land is managed for such purpose.1 While they 
may not be composed of the traditional riparian zones, they 
still provide a degree of the same benefits. 

What are the benefits of buffers?
Buffers are effective natural filters trapping nutrients, 

pollutants, and sediment. Runoff from agricultural fields, 
lawns, and roads can flow directly into a stream along 

with nutrients, such as manure, causing algal blooms. 
Algal blooms can lower oxygen levels putting stress 
on fish populations, cause clogs in water filtration 
intakes, clog membrane filtration systems, and create 
color and odor issues. Additionally, treatment of algal 
blooms can cause harmful disinfection by-products 
like Trihalomethanes produced by chlorination. 

Uninhibited runoff from disturbed land can also 
cause spikes in turbidity and dissolved solids forcing 
water systems to shut off intakes and adding stress 
on aquatic life. However, researchers in Blacksburg, 
Virginia, found that orchard grass filter strips 30 feet 
wide removed 84 percent of the sediment and soluble 

solids from surface runoff, while grass strips 15 feet wide 
reduced sediment loads by 70 percent.2 

The Benefits of Buffers
By Kurtis Wagner
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Buffers are also effective for removing nitrates and 

phosphorus from water.  Studies in the Nomini Creek, near 
Richmond, Virginia, demonstrated that forested riparian 
buffers could reduce concentrations of nitrate-nitrogen in 
runoff from croplands by 48 percent.2 Grass buffers are 
also extremely effective nitrogen removers according to 
a study in Blacksburg, VA. Researchers discovered that 
orchard grass buffers 30 feet wide reduced total nitrogen 
from agricultural runoff by 76 percent.2 A Chesapeake Bay 
Foundation study of 16 streams in eastern Pennsylvania 
found that forested streams were far more efficient at 
removing key pollutants from water than non-forested 
streams. In the case of nitrogen pollution, 200-800 times 
more nitrogen reached the stream in the non-forested 
segments than reached the stream in the forested segments.3

Buffers are also effective management practices to 
increase the percentage of rainfall that soaks into the 
ground. Maintaining high infiltration rates is important to 
recharge the many aquifers that feed the millions of water 
wells and springs in Pennsylvania. Buffers with a mixture 
of deep and shallow root vegetation create favorable soil 
characteristics for effective water infiltration. In fact, one 
study in 2002 found that buffers with a variety of trees and 
undisturbed grass had infiltration rates that were five times 
higher than grazed or cultivated lands.4

What are some practical steps to preserving or creating 
buffers?

The commonwealth has a 
goal of planting 95,000 acres 
of riparian forest buffers 
statewide by 2025 to improve 
waterways in Pennsylvania 
and the Chesapeake Bay. 
In order to move toward 
achieving this goal, 2.4 
million dollars will be 
designated over the next five 
to six years.5  While other 
major watersheds within 
Pennsylvania may not have 
the same scale of funding, similar programs exist none-
the-less. Landowners, local governments, non-profits, and 
educational organizers are eligible to receive various types 
of grants for Buffer projects like the one pictured above.6 

The United States Department of Agriculture’s (USDA) 
Natural Resource Conservation Service (NRCS) has several 
programs that provide grants to organizations working 
with landowners and municipalities to establish riparian 
forest buffers and other watershed protection management 
practices. Your county conservation district, NRCS 
representatives, and Penn State Extensions are excellent 

resources to help mobilize projects that will benefit your 
watershed. Additionally, over 150 watershed groups exist 
within the Pennsylvania Organization for Watersheds and 
Rivers directory with employees and volunteers who may 
be willing to take on projects that can greatly benefit your 
public water supply for decades into the future.7  S

Sources:

1  “10 Setbacks and Buffer Zones.” National Research 
Council. 2000. Watershed Management for Potable Water 
Supply: Assessing the New York City Strategy. Washington, DC: 
The National Academies Press. doi: 10.17226/9677.  https://
www.nap.edu/read/9677/chapter/12

2  Understanding the Science Behind Riparian Forest 
Buffers: Effects on Water Quality. (2009, May 1). Retrieved May 20, 
2020, from https://www.pubs.ext.vt.edu/420/420-151/420-151.
html

3 https://conservationtools.org/guides/131-the-science-
behind-the-need-for-riparian-buffer-protection

4  Kumar, Sandeep & Anderson, Stephen & Udawatta, 
Ranjith & Kallenbach, R.L.. (2012). Water infiltration influenced 
by agroforestry and grass buffers for a grazed pasture system. 
Agroforestry Systems. 84. 10.1007/s10457-011-9474-4.  https://
www.researchgate.net/publication/257510623_Water_
infiltration_influenced_by_agroforestry_and_grass_buffers_
for_a_grazed_pasture_system/citation/download

5  Funding for Riparian Buffer Projects on your Property. 
(2017, October 12). Retrieved May 20, 2020, from https://
landstudies.com/help-fund-riparian-buffer-project/

6  Hess, D. E. (2019, September 11). EPA Provides 
$2.4 Million To Pennsylvania To Help Implement Chesapeake 
Bay Watershed Plan. Retrieved May 20, 2020, from http://
paenvironmentdaily.blogspot.com/2019/09/epa-provides-24-
million-to-pennsylvania.html

7 Riparian Forest Buffer Guidance, Riparian Forest Buffer 
Guidance (2009). Retrieved from http://www.dep.state.pa.us/
dep/subject/advcoun/ag/2009/june2009/Riparian Forest Buffer 
Guidance.pdf

Kurtis Wagner
Sourcewater Protection 

Specialist
kwagner@prwa.com
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Dirt, Gravel, Low-Volume Road Program, a source of Funding for 
Stormwater Mitigation
By Rebecca Holler

For many municipalities stormwater regulations 
have become all too familiar. Understanding required 
reductions and struggling to meet the goals set by these 
regulations becomes a constant topic of discussion. In 
addition, a general lack of funding for projects has made 
meeting requirements even more difficult. Municipalities 
and others are being forced to try some inventive ways to 
finance their mitigation efforts. One such approach could 
be funding from the Dirt, Gravel and Low-Volume Road 
(DGLVR) Program.

The Dirt and Gravel Road Taskforce was established 
in 1993 to limit pollution to streams from roadways, 
specifically dirt and gravel roadways. The program began 
as an initiative by the PA Council of Trout Unlimited. 
More than 20 years later the DGLVR program has grown 
to a 35 million dollar annual budget and now includes 
low-volume paved roads. All funds are given to the State 
Conservation Commission and then divided according to 
a need assessing formula between qualifying counties. The 
county allocation is provided to the County Conservation 

District to administer. Additionally, the Department 
of Conservation and Natural Resource (DCNR) is also 
provided their own portion of the available funds. 

Funds are only able to be utilized on public roads which are 
open to public travel at least two consecutive weeks a year. 
Other restrictions apply in determining if a road qualifies 
for funding, so contact your Conservation District for more 
details. This generally limits funding to municipalities and 
other state or local agencies. Privately owned roads, such as 
those owned and maintained by homeowners’ associations 
or mobile home parks, do not qualify for these funds. 

How Can We Utilize These Funds?
The program is a stream improvement program focused 

on roads as a source of pollution. This can intersect with 
a municipality’s goals to limit or treat stormwater run-off 
from their roads and meet stormwater regulations. This is 
specifically true for municipalities regulated by MS4 permits. 

Funded projects can include infiltration areas, rain 
gardens, pervious pavement, and many other practices to 
reduce runoff. Funds are most often used on smaller side 
streets and alleyways which do not receive large volumes 
of traffic. This can still result in large runoff reductions as 
water from higher use roadways may travel to the project 
site to be handled.  

Each county is able to set their own priorities and 
funding restrictions within the state guidelines. This 
means some projects can be fully funded, while others may 
receive partial funding or require matching funds. These 
funds can be supplemented with other grants, or from the 
municipality’s own funds. This can allow a municipality to 
stretch funds earmarked for stormwater improvements or 
MS4 regulations to complete more or larger projects.

Generally, each participating County Conservation 
District will have a trained Dirt, Gravel, and Low-Volume 
Road Specialist on staff. These technicians can assist 
with a variety of road related projects, and are a great 
technical resource. To find your local contact visit https://
www.dirtandgravel.psu.edu/pa-program-resources/
conservation-districts and select your county. 

What are Limitations?
Being a stream and water improvement program, it 

is important to note that only projects that improve 
waterways can be funded. Those projects closer to streams 
or with greater stream impact may be prioritized over 
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those further from a waterbody. In some cases, portions of 
a project deemed to impact a stream may be funded and the 
rest of the project will require other sources. 

This requirement will mean you have to look at all your 
potential stormwater projects and pick the project or 
projects with the most benefit to the receiving streams. 
These projects may rank differently on your priorities list. 
It would not be advantageous to create projects not in your 
overall plan just to fit the program but utilizing the DGLVR 
funds on lower priority projects allows your limited budget 
to be used on higher priority projects. 

It is important to work closely with your county 
conservation district. They can help pinpoint areas where 
your planning overlaps with program goals. They also can 
help to adapt existing plans to better fit the program and 
increase the chance for funding. It is recommended you 
communicate early and often with your district in regard 
to any projects. For more information visit https://www.
dirtandgravel.psu.edu/.   S

References: 

Penn State Center for Dirt and Gravel Roads PA Program Overview. 
Retrieved June, 2020, from https://www.dirtandgravel.psu.edu/
pa-program-resources

Photos:

Photo obtained from https://www.epa.gov/green-
infrastructure/what-green-infrastructure

A bioswale along a residential road.
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Where In The World Did They Get The Zone I For My Well?
By Kurtis Wagner

If you have ever gone through the permitting process for 
a public water well, you may have begun to feel like lines on 
the map are arbitrary. However, in the world of wellhead 
protection science is the basis for the boarders of protection 
efforts. The following content and example will specifically 
consider a Zone I protection area for a groundwater well 
source in Pennsylvania.

Well drillers conduct pump tests to determine the 
performance characteristics of a well and to determine 
the hydraulic properties of the aquifer. Some of these 
characteristics include:

• Permeability - how easily water can travel through 
an aquifer

• Transmissivity - the permeability multiplied by 
aquifer thickness

• Porosity - volume of void space divided by total 
volume observed within an aquifer

These properties help to determine the speed of ground 
water movement through an aquifer, how much water 
is stored, and how efficiently the well produces water or 
recharges. Pump tests also allow hydrogeologists to predict 
the effect on water levels of different pumping rates. A 
pump test consists of pumping a well at a certain rate and 
recording the drawdown (decline) of water level in the 
pumping well and in nearby observation wells over a certain 
time period. The responses of the water levels at and near 
the pumping well reflect the aquifer’s ability to transmit 
water to the well. The differences between the pumping 
level and static level allow hydrogeologists to determine the 

aquifer’s characteristics. This information can be used to 
model how the aquifer will respond at different pumping 
rates. Areas with high transmissivity will tend to have a flat 
cone of depression, whereas areas with a low transmissivity 
have a steeper cone of depression.1

When a well is pumped, the water level drops in the 
vicinity of the well as that water moves from the aquifer 
toward the well (see the above figure).2 The slope and extent 
of the hydraulic gradient can be measured using observation 
wells. The cone of depression formed by pumping includes 
the extent of the area where pumping has lowered the 
static water level of the aquifer. The manipulation of the 
aquifer’s static level makes this area particularly vulnerable 
to pollution or interference from other pumping wells due 
to the altered flow paths and flow rates.

The depth and area of a drawdown cone depends on 
several factors: 

• pump rate
• length of time the well is pumped
• aquifer characteristics of permeability and 

transmissivity. 
After pumping is stopped, the drawdown cone disappears 

over time and the water table returns back to its original state. 
Once again, the rate of recovery to the static water level depends 
on the specific aquifer properties around the well. Aquifers with 
a higher permeability will typically recover faster.3 
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Source Well #1
Q (GPD) 50,400

Q (ft3/day) 6,740

Total Depth (ft) 348

Casing Depth (ft) 50

H (ft) 298

t (days) 90

n 0.2

r 56.9

A Sourcewater Protection Zone I is the Zone of Influence, 
or the boundaries of the well’s cone of depression overlaid 
on a map of the land surface above. The equation to the 
right and the chart above contain the data used to calculate 
the Zone I for well in a Sourcewater Protection Plan in 
Pennsylvania.4

On October 8, 1994, revisions to Pennsylvania Code 
Chapter 109.1 of DEP’s rules and regulations defined a 
three-tiered WHP area approach for wells, springs and 
infiltration galleries. The included example, a groundwater 
well, Zone I is a 100 ft to 400 ft calculated radius based on 
site specific source and aquifer characteristics. Because 
the minimum regulated Zone I is 100 ft, calculated areas 
less than 100 ft like the example above are automatically 
rounded up to the minimum 100 ft radius for protection 

purposes. The zone I is also the minimum radius of land 
required to be controlled by a supplier wishing to permit a 
public water well in Pennsylvania.5  S

(Endnotes)

1 The Water Table and Cone of Depression. Retrieved 
June 26, 2020, from https://www.dep.state.pa.us/dep/depu-
tate/watermgt/wc/Subjects/SrceProt/SourcewaterProtection-
Training/basics/2.1.05.htm

2  Some simple procedures for the calculation of the 
... (n.d.). Retrieved June 26, 2020, from https://pdfs.semantic-
scholar.org/93ac/ac099eaf3e4945b3659c9901475b0c20bf2b.
pdf

3 Aquifer Characteristics. (n.d.). Retrieved June 26, 2020, 
from http://www.waterencyclopedia.com/A-Bi/Aquifer-Charac-
teristics.html

4  B.M. Evans, D.W. Lehning, K.J. Corrandini, M.C. Ander-
son and J. Lee, “Description of GIS-Based Methodology Used 
to Conduct Source Water Assessments for Small Community 
Water Systems in Pennsylvania,” Pennsylvania Department of 
Environmental Protection & Penn State University, 2003.

*Values for constants used in this example are from a Source 
Water Protection Plan compiled by Spotts, Stevens, & McCoy, 
Reading, PA.

5 Pennsylvania Wellhead Protection Program. (n.d.). Re-
trieved June 26, 2020, from https://www.dep.state.pa.us/dep/
deputate/watermgt/wc/subjects/srceprot/source/final_whpp.
htm

Kurtis Wagner
Sourcewater Protection 

Specialist
kwagner@prwa.com
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NRWA PFAS Lawsuit Statement
By National Rural Water Association

On Tuesday February 
25th, the National Rural 
Water Association 
filed a federal class 
action lawsuit against 
PFAS manufacturers. 
NRWA took this action 
for a simple reason: 
their rural water and 
wastewater systems 
are not responsible 
for manufacturing 
or introducing these 
man-made chemical 
compounds into 

communities and environments. They should not have 
to bear the burden for the costs of testing, treatment and 
remediation and then having to pass these significant 
costs on to their customers. Customers who include the 
more vulnerable populations such as the elderly, disabled, 
and low-income families who are already struggling with 
limited financial resources.

NRWA is a non-profit utility membership association 
representing 31,000 rural and small community rural water 
and wastewater utilities. NRWA is comprised of 49 state 
affiliates representing all 50 states because Rhode Island and 
Connecticut are combined as one. Its rural utility operations 
specialist board members and local leaders are mission 
driven: a mission of providing safe, clean and affordable 
water and wastewater services to their customers.

Therefore, after a thorough review of the current 
and potential impact to our members and the rural & 
small populations they serve, the National Rural Water 
Association Board of Directors determined NRWA’s 
membership needs to be represented in any legal settlement 
that may be forthcoming.

This lawsuit is a first for the National Rural Water 
Association. There are 49,731 community water supplies 
in the nation; 91% serve less than 10,000 population and 
54% serve less than 500 population. These are not the type 
of entities looking to file a lawsuit, but Sam Wade, CEO 
of the NRWA points out, “these smaller communities lack 
the resources to participate individually and hold those 
accountable for the damages they have caused. Representing 
the membership in any settlement is an obligation of the 
association.”

These drinking water and wastewater utilities are the 

foundation for public health, environmental protection 
and for the economy. Rural America is where our food, 
energy, and natural resources come from and for impacted 
communities, their reputations are at stake as their missions 
are being comprised. The United States is one of a very few 
countries, that where upon entry, you are not warned about 
drinking the water.

Contamination of our nation’s water supplies from known 
hazardous chemicals is not acceptable in any way, shape, 
form or fashion. A clear message has been sent with this 
lawsuit: the nation’s small utilities will no longer sit idly 
by as victims with the burden of paying for the testing, 
treatment and remediation of known hazardous chemical 
contamination placed on the backs of the citizens they serve.

Systems impacted or that may be potentially impacted 
are strongly encouraged to register at https://nrwa.org/
initiatives/pfas/ for more information or to contact the legal 
team:  Paul Napoli, of Counsel, (516) 639-6909, pnapoli@
napolilaw.com  S
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New Members of PRWA

System Members 

ClearTrail Real Estate, Richmond VA
Haines-Woodward Municipal Authority, Centre County

Merck, Inc., Montgomery County 

Associate Members 
Aquafix, Inc. - Madison, WI

Bacterial Products, Microscopic Analysis

Avanti International - Webster, TX
Offers a complete line of chemical grouts for trenchless rehabilitation 

of sewers and manholes.  When used to seal the lateral connection and 
annular space between a liner and host pipe, chemical grout prevents 
groundwater from entering the system through joints, cracks, and the 

space between the liner and host pipe.
 

From: May 12, 2020 - July 31, 2020

1. b

2. a

3. d

4. d

5. c

6. d

7. d

8. a

9. a

10. d

11. b

12. a

13. d

14. d

15. c

16. c

17. a

18. b

19. d

20. c

Answers to Certification Study Feature 
 “Will We Ever Get To Test?”  

on Pages 14-17.



Water | Column

KEYSTONE TAP FALL 202054

In 1980, the USDA Farmers Home Administration, in 
collaboration with NRWA, established the Rural Water 
Circuit Rider Program. This program provides a nationwide 
team of drinking water professionals to provide training 
and technical assistance to water utility managers, boards 
and operations specialists. This training is designed as on-
site, hands-on, activity-based training, where participants 
take ownership in learning how to resolve their current and 
future problems. The program is designed to protect USDA 
Rural Development’s current water utility infrastructure 
investments and help them plan for a more sustainable 
future.

Providing Assistance
The NRWA Circuit Rider Program is made up of 49 State 

Rural Water Associations (CT/RI are combined as one) and 
Puerto Rico, totaling 147 Circuit Riders in the U.S. These 
Circuit Riders provide hands-on training and technical 
assistance to small, rural water systems on an everyday 
basis, 24/7. Personal, professional assistance is at the heart 
of the Circuit Rider program. On-site help is delivered when 
and where a rural community needs it. Assistance to small 
communities and rural utility systems serving a population 
of 10,000 or less has included:

• Identifying & evaluating affordable solutions to 
water & wastewater problems in rural areas

• Assisting systems to rapidly respond & recover 
after natural & man-made emergencies such 
as hurricanes, earthquakes, tornadoes, floods, 
wildfires, ice storms and the health pandemic, 
COVID-19

• Protecting the environment & public health by 
improving treatment processes

• Improving financial sustainability through better 
management practices, more efficient operations & 
better maintained system components

• Enhancing compliance with federal regulations
• Assistance directed toward RD/RUS borrowers 

and potential borrowers
• Assistance provided for all aspects of water utility 

management, finance, operation and maintenance, 
regulatory compliance, energy efficiency and loan/
grant applications

The NRWA Circuit Rider Program has been largely 
beneficial to rural and small communities across the 
United States. The program continues to grow and adapt to 

changing circumstances, like the COVID-19 pandemic. 
State Rural Water Associations continue to provide this 
technical assistance to utilities through the Circuit Rider 
Program every day. According to Rita Clary, the NRWA 
Circuit Rider Program Manager “Circuit Riders have 
provided technical assistance more than 700,000 times to 
help rural systems and communities since 2009.”

This is where your PRWA Circuit Riders need your help. 
Due to a new program contractual obligation the PRWA 
Circuit Riders need to complete Similar Systems Surveys 
each month for rural, unincorporated small municipal 
systems, tribal systems and incorporated municipal systems 
under 10,000 population. 

A Similar Systems Survey of infrastructure data for 
cities and rural/regional water and wastewater systems 
throughout the Nation will be conducted.   The survey is 
for official government business to evaluate programmatic 
eligibility and to support data pertaining to ongoing revenue 
adequacy, cost of service, and income planning analyses, 
affordability consideration and as a planning resource.   
The information the survey will provide is an invaluable 
tool to USDA.  Only vetted Federal USDA employees will 
have access to this information outside of the NRWA data 
collection structure.  S

PRWA Circuit Riders Need Your Help!
By Glenn Cowles

Glenn Cowles
Director of Operations  

gcowles@prwa.com
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PRWA GIS Program
By Mike Emery

Hello I am Mike Emery and I am the GIS Specialist at 
PRWA.  I have now been here four years and have worked 
with about 80 Water, Sewer, and Stormwater systems 
in that time.  This is some of what I have learned in the 
last four years working at PRWA.  There is great variety 
in where water and wastewater and stormwater systems 
are, in knowing where their infrastructure is. There are 
some that have advanced GIS and GPS systems that use 
web applications to update data live by field staff, in the 
field as infrastructure is updated and know where most 
of their infrastructure is. Then you also have systems that 
don’t know where or what their infrastructure is.  Most are 
somewhere in the middle.  

What we are trying to do with our GIS program at 
PRWA is to try to preserve the knowledge of systems that 
may not otherwise have the resources to do so.  How it 
works is that I will meet with the system, for free, first to 
discuss the project and get an idea as to what the goals of 
the system might be with doing GPS/GIS.  Some things to 
discuss are: What you would like to GPS locate? (WATER: 
Valves, Hydrants, Mains, Do you want Curb Stops & 
Meter Pits?)  (Sewer: Manholes, Mains, Do you want Clean 
Outs?) How many things are there approximately (This is 
needed to make an estimate for cost?) Do you know where 
your infrastructure is or can you find it, before I get there 
to GPS it? To lower your cost, you will want to locate/mark/
clear things before I get there so I can GPS locate them 
quickly.

After the meeting I will provide you with an estimate 
that then you and your board can review and hopefully 
choose to agree to. Then we would provide a contract to 
be signed.  After the contract is signed we would then 
schedule a date to start work. On that date I will show up 
in the morning and go around with a staff member that 
has a good understanding of where your infrastructure is.  
I will stand over each point with the GPS for about 30 – 40 
seconds while inputting data about what we are mapping. 
For instance, on a Fire hydrant I will collect: manufacture, 
number of hose connections, size of main, material of 
main, type of intersection, year on hydrant, condition, 
and whether it is active or not. I will also capture mains 
as lines so we will have to have a good idea as to how and 
where your mains run. When I am capturing mains, I am 
collecting size, material, and for sewer and Stormwater 
directionality. After all of the data has been GPS collected I 
will process and correct the data then produce a hard copy 
paper draft map and KMZ (a Google Earth compatible 

file format) for your review. After review we will make 
adjustments and GPS collect any missing data. After we 
have come to a consensus that the data is complete you will 
receive a 3 foot by 4 foot wall map on poster paper, an 11x17 
laminated Spiral bound atlas, and all of the data associated 
with the project including KMZs, shapefiles, PDFs of all of 
the maps, MXDs, and map packages on a flash drive.  If you 
need any updates just give me a call.  

Also, we have developed a partnership with Diamond 
maps through RAFA systems. Diamond maps is a easy to 
use, and learn, web map application that allows the user 
to view and edit GIS data either on a laptop, tablet, or 
even your phone. You can also do measurements and area 
calculations.  As well as do work orders, import and export 
data, attach images such as CAD engineering drawings.  
All this also has a strong support system with training 
videos and is very affordable. Go to https://diamondmaps.
com/ for more details.

Now that I have discussed the GPS/GIS process now 
some other things I have learned. Use plenty of bug spray 
and do a thorough tick check after each day in the field.  
Try to always be aware of your surroundings, and on the 
lookout for: dogs, copperhead snakes, bulls/cows, stepping 
on fawns, turkeys, grouse, turtles, geese, beehives, spider 
webs, topless sunbathers and marijuana patches.  Also 
learning what poison ivy looks like in all of its different 
forms.  Always wear long pants unless you absolutely know 
you are going to be in an urban area all day even if it is 90+ 
degrees. Don’t stay at a super8, King’s Inn, or bar/Inn’s in 
the middle of nowhere where you have a shared bathroom.  
Be aware that if you grow a beard and it is zero degrees out 
you may have ice cycles growing off of your beard.  And 
last but not least, be on the lookout for land owners whom 
think you are from the federal government spying on them 
or are the reason they have to pay taxes.
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I really LOVE my job, this the best job I have ever had.  I 
have not met one operator that I did not like. They all have 
been grounded, down to earth, people that are, for the most 
part, dedicated to their jobs and the service they provide to 
the community many times unsung, underappreciated and 
in some cases way under paid for what they do and put up 
with.  There are many communities that really rely upon  
one individual for 10, 20, even 30+ years to provide them 
with water or sewer or both.  

One of the first projects I worked on when I started with 
PRWA was a small town where the gentleman had run the 
water system since 1959, he was at the time 84 years old. 
This is how he put it, “the Borough is hiring two young guys 
in their 50’s to replace me.” They had no maps everything 
was in this gentleman’s head.  In going around with him 
GPS mapping his system, I was amazed at his memory of 
when and why things were put in. We created some maps 
and data for his system because the “new guys” didn’t know 
where anything was. Now they have a legacy database of 60 
years of knowledge from this man whom was dedicated to 
running the water system for his small town. By the way 
last I heard he is still working there.

I did have another system where I met with the operator, 
again an older gentleman who had worked with the 

system for many years. We had set a date of two weeks to 
start mapping his system.  The following week he died. 
Fortunately, his granddaughter had been helping him and 
was able to help me map the system.  In yet another case an 
operator passed away and their secretary had approached 
PRWA about mapping their system.  Fortunately, one of 
our staff had worked with him in the past and with some 
engineering drawings we were able to map their system. 
Lesson to be learned, get your system mapped before it is 
too late. 

I really encourage you to give me a call and let’s set up 
an appointment to meet and discuss mapping your system.  
I have also been approached to map things like street 
signs, cemetery head stones, trails, Steam heating systems, 
electrical service, and lighting systems.  So, I can map 
anything with a spatial context along with the usual Water, 
Sewer, and Stormwater. I hope to hear from you.  S

 
Michael Emery
GIS Specialist 

memery@prwa.com
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Covid-19 PRWA Training Event Safety Guidelines 
 

Masks are required by all attendees at PRWA training seminars.   
Prior Authorization is required by our office if you are unable to wear a mask.  

Things you can do:
• Please, do not attend if you feel sick or have been exposed to sick persons.  PRWA will 

refund your fee.
• Greet each other from a distance (no handshakes/high fives)
• Wash hands often
• Take your class workbooks, handouts and pens/pencils with you at the end
• Feel free to bring your own cleaning wipes
• Please bring your own calculator 

What PRWA is doing:
• PRWA will follow current CDC guidance
• Food will be individualized (served, boxed or wrapped) or bring your own
• Tables will be sanitized prior to training
• Pens and handouts will not be recycled
• Cleaning wipes will be available 
• Seating will be set up for social distancing
• Seating may be limited due to current PA guidance or facility size
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GIS Mapping

Pennsylvania Rural Water Association is proud to offer a GIS Mapping Program that provides 
GIS mapping services to water & wastewater utility systems who are interested in obtaining 

accurate maps and geographic data for their water, wastewater or stormwater networks.  With 
our state of the art equipment and up-to-date technology, we are able to create and tailor maps 

for systems with 4 inch accuracy!

Collection Systems
Manholes, Grinder Pumps, Pump 

Stations, Lamp Holes, Clean Outs, 
Tank Locations, Main Lines

Distribution Systems
Main Lines, Main Line Valves, Curb 

Stops, Meter Pits, Air Release 
Valves, Tank Locations, Fire 

Hydrants

Stormwater Collection Systems
Main Lines, Inlets, Outfalls, 
Manholes, Retention Basin 

Boundaries, Detention Basin 
Boundaries, Swales, Culverts

Examples of assets you can map...

Are your system maps out-of-date?

Are you tired of hunting down various drawings of your 
water, wastewater or stormwater system?

PUT ALL YOUR SYSTEM’S INFORMATION 
AT YOUR FINGERTIPS BY 

 GETTING IT MAPPED!

What you receive
After consultation and data collection, you will receive:
•	 A 36” x 48” wall map of the entire system on heavy 

duty, rip-resistant paper.  
•	 An 11” x 17” truck book, a hard vinyl covered 

book which includes large scale maps, printed on 
reinforecd edge paper, displaying more detail and 
accuracy for user-friendly in-field use.

•	 All electronic files containing geographic data & 
additional attribute data specific to each physical 
asset being mapped.

•	 PRWA stores all your mapping information, making 
it available to you for copies and updates

CALL TODAY TO SCHEDULE 
YOUR FREE CONSULTATION!

Michael Emery 
O: 800-653-7792 ext 212

C: 814-424-0153 
E: MEmery@PRWA.COM

WWW.PRWA.COM/GIS
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