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By Alex paciga 
Communication Specialist, appi energy

Battery Storage: A Paradigm for the Energy Industry

Sustainability defines the modern national conversation about 
energy in the United States. Reports from top scientists and 
intelligence agencies continue to reflect a growing consensus 
that strides towards efficient, sustainable energy sources are 
necessary to combat potentially astronomical economic and 
societal costs caused by the effects of climate change. While we 
continue to debate the best methods to achieve such goals, we 
must acknowledge a relatively new development in the industry. 

Energy storage, as an industry, is relatively new. Certainly, battery 
powered technology is common-place, present in every laptop, 
tablet, and cell phone. But utility-scale energy storage is still in 
its infancy. In 2018, the U.S. energy storage industry delivered 
record deployments, largely in its fourth-quarter. However, 
experts speculate that the industry may very well double this 
year, and triple in 2020. 

Much of the increase in battery storage research comes from 
the electric vehicle industry. With more EVs on the road than 
ever, and people more cognizant of their contributions to carbon 
emissions, it’s unsurprising that the industry strives to make 
better batteries with longer usage times and fewer charging 
periods. Rapid-charge high-storage batteries are vital, especially 
in the U.S. if we ever expect to see the widescale adoption of 
fully electric vehicles. The average American commutes nearly 
a half hour daily according to the US census, and over 14 million 
people spend over an hour driving to work. American cities are 
designed, largely, with vehicle transport in mind, with walkability 
being only a relatively recent design concept in modern day 
urban planning.

California and PJM currently make up the largest markets for 
cumulative installed storage capacity (which makes sense, 
as those territories have pursued an ambitious renewable 
standard), but they do not stand alone in the nation. In 2018, 
projects were launched in Hawaii, Texas, Minnesota, and 
Colorado. Maryland, most recently, has introduced a bill that will 
scale their renewable portfolio standard from 25% by 2020 to 
50% by 2030 and studying the feasibility of mandating 100% 
by 2040. If enacted, Maryland could, similarly, begin pursuing 
utility-scale battery technology.

Renewables play a particularly important role in battery storage 
for a simple reason: their variability. There is large scientific 
consensus that renewable energy sources are critical to the health 
of the planet and to the sustainability of our entire economy, but 
concerns have been raised over the simple fact that the sun isn’t 
always shining and wind isn’t always blowing. Battery storage 
is the missing piece of the puzzle; when the sun is shining and 

the wind is blowing, the excess power being generated will not 
be lost or wasted, but simply stored in a battery for later use. 
Likewise, during times of darkness or windless days, batteries 
can discharge that stored energy to the grid. 

The U.S. currently has about 23 gigawatts of storage capacity, 
which is about the capacity of 38 coal plants. 96% of this 
capacity comes from hydroelectric plants, which we’ve used for 
decades in a similar fashion to battery storage; to absorb excess 
capacity and return it to the grid during periods of demand. While 
one may speculate that the U.S. grid, with so much storage, may 
not need additional capacity, it’s important to note that wind, 
solar, and other renewables are more than likely to increase in 
the future. As these renewables come online, our expansion of 
storage capacity will need to grow with it.

Hand-in-hand with battery storage is the burgeoning market for 
installation of artificial intelligence (AI) to operate distributed 
energy assets. Using machine learning and big data to forecast 
moments of peak demand, there exists a very real possibility that 
AI platforms will help us to become more efficient and reduce 
greenhouse gas emissions from electricity use, as well as long-
term economic savings. The mechanics behind AI-managed 
energy distribution is simple; during times of low peak demand, 
the AI would distribute power from the grid. However, utilizing 
machine learning, the AI would essentially predict times of peak 
demand to switch toward battery storage, renewables, and less 
grid-intensive sources of energy.

AI software can process data far faster than a human operator, 
allowing for responsive decision-making in an instant. By 
limiting strain on the grid during peak demand hours, end-users 
enjoy the benefit of lower capacity costs and thus lower prices. 
Though this technology is relatively new, it’s quite likely that 
AI-managed storage systems could be valuable for users, the 
environment, and the economy. A rare “win-win-win”. 

APPI Energy has existed since the dawn of energy deregulation 
in the United States, at that time also a new and unfamiliar 
market. Through the 23 years of our operation, we’ve seen 
many innovations and circumstances that have come to define 
aspects of the energy market. We recognize that, as this market 
grows, the technology behind it must, similarly grow.

For more information about the energy market, its developments, 
and how APPI Energy can help you make informed decisions 
about energy procurement, please contact us via our website or 
directly at 800-520-6685. S
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TRAINING SCHEDULE
July 2019

Date Course Contact 
Hours

W/WW/
Both County Instructor Member Non- 

Member

7/9/19 #3040 Pre-Treatment 101 6 WW Mercer M. Gregory $95 $130

7/9/19 #6971 Working Safely with Asbestos Cement / 
Transite Pipe 6.5 Both Montgomery G. Morsch $295 $345

7/10/19 #6194 Math Tune-up and Review 6 Both Clarion W. Malehorn $95 $130

7/10/19 #145 WW Jar Testing - Coagulation & Sedimentation 6 WW Erie T. Goehring $95 $130

7/11/19 #7060 Water: What Will Our Children Inherit? 6 Both Centre W. Malehorn $95 $130

7/11/19 #653 Risk Communication 7 Both Chester T. Carll $95 $130

7/11/19 #6971 Working Safely with Asbestos Cement /  
Transite Pipe 6.5 Both Dauphin G. Morsch $295 $345

7/16/19 #6056/3564 Troubleshooting the Activated Sludge 
Process with a Microscope / Wastewater Pathogens 6 WW Fayette M. Gerardi $195 $230

7/16/19 #5943 Locating Mains, Water Loss, and Finding Leaks 
for Small Systems 5 W Lancaster G. Cowles $95 $130

7/16/19 #1074 Hands on Distribution Tools 6 W Adams Exeter Supply $95 $130

7/16/19 #653 Risk Communication 7 Both Warren T. Carll $95 $130

7/17/19 #978 Biological Nutrient Removal in the Activated 
Sludge Process 5.5 WW Indiana M. Gerardi $195 $230

7/17/19 #145 WW Jar Testing - Coagulation & Sedimentation 6 WW Washington T. Goehring $95 $130

7/17/19 #7060 Water: What Will Our Children Inherit? 6 Both Westmoreland W. Malehorn $95 $130

7/17/19 #1074 Hands on Distribution Tools 6 W Bucks Exeter Supply $95 $130

7/18/19 #7113/1334 Basic Approach to Identification and 
Removal of I & I / Collection System Troubleshooting 6 WW Berks P. Giunta $95 $130

7/18/19 #440 Utility System Management 6 Both Franklin C. Heister $95 $130

7/18/19 #869 / 8090 Aerobic Digestion / Let’s Clarify Clarifiers in 
Wastewater Treatment 6 WW Luzerne E. Pietroski $120 $155

7/23/19 #5943 Locating Mains, Water Loss, and Finding Leaks 
for Small Systems 5 W Indiana G. Cowles $95 $130

7/23/19 #978 Biological Nutrient Removal in the Activated 
Sludge Process 5.5 WW Lycoming M. Gerardi $195 $230

7/23/19 #6711 Common Sense Practices of a Well Run Water 
and Wastewater System 6 Both Venango M. Harrington $120 $155

7/24/19 #6712 Sure-Fire Ways to a Coliform “Hit” in Your Water 
System... or Worse 6 W Venango M. Harrington $120 $155

7/25/19 #6527 Flagger Training 3 Both Bucks M. Emery $65 $100

7/25/19 #7113/1334 Basic Approach to Identification and 
Removal of I & I / Collection System Troubleshooting 6 WW Clearfield P. Giunta $95 $130

7/30/19 #440 Utility System Management 6 Both Lackawanna C. Heister $95 $130

7/30/19 #7640 Water and Wastewater Workplace Safety - 
Confined Space, Trenching and Bloodborne Pathogens 6 Both Schuylkill B. Spada $155 $190

7/30/19 #3186 Protecting Your Drinking Water Sources  
“A Hands On Course” 9 W Cambria D. Muir $95 $130
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July 2019 August 2019

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

Schedule is Subject to Change

Date Course Contact 
Hours

W/WW/
Both County Instructor Member Non- 

Member

8/6/19 #5943 Locating Mains, Water Loss, and Finding Leaks 
for Small Systems 5 W Beaver G. Cowles $95 $130

8/6/19 #3040 Pre-Treatment 101 6 WW Clarion M. Gregory $95 $130

8/7/19 #6194 Math Tune-up and Review 6 Both Dauphin W. Malehorn $95 $130

8/7/19 #978 Biological Nutrient Removal in the Activated 
Sludge Process 5.5 WW Luzerne M. Gerardi $195 $230

8/8/19 #978 Biological Nutrient Removal in the Activated 
Sludge Process 5.5 WW Berks M. Gerardi $195 $230

8/8/19 #7113/1334 Basic Approach to Identification and 
Removal of I & I / Collection System Troubleshooting 6 WW Erie P. Giunta $95 $130

8/8/19 #3040 Pre-Treatment 101 6 WW Lancaster M. Gregory $95 $130

8/13/19 #6970 Laboratory Skills For Water and Wastewater 
Operators 6.5 Both Clarion G. Starlin $195 $230

8/13/19 #6056/3564 Troubleshooting the Activated Sludge 
Process with a Microscope / Wastewater Pathogens 6 WW Montgomery M. Gerardi $195 $230

8/14/19 #7579 Advanced Drinking Water Analysis 6 W Clarion G. Starlin $195 $230

8/15/19 #2754 Safety: Ladder, Back and Hazard 6 Both Chester J. Jordan $95 $130

8/15/19 #440 Utility System Management 6 Both Venango C. Heister $95 $130

8/20/19 #5943 Locating Mains, Water Loss, and Finding Leaks 
for Small Systems 5 W Lackawanna G. Cowles $95 $130

8/20/19 #2377 Water Filtration Options 6 W Adams J. Jordan $95 $130

8/21/19 #7113/1334 Basic Approach to Identification and 
Removal of I & I / Collection System Troubleshooting 6 WW Indiana P. Giunta $95 $130

8/21/19 #7060 Water: What Will Our Children Inherit? 6 Both Tioga W. Malehorn $95 $130

8/21/19 #145 WW Jar Testing - Coagulation & Sedimentation 6 WW Centre T. Goehring $95 $130

8/22/19 #2754 Safety: Ladder, Back and Hazard 6 Both Chester J. Jordan $95 $130

8/22/19 #653 Risk Communication 7 Both Lycoming T. Carll $95 $130

8/22/19 #869 / 8090 Aerobic Digestion / Let's Clarify Clarifiers in 
Wastewater Treatment 6 WW Mercer E. Pietroski $120 $155

8/27/19 #2377 Water Filtration Options 6 W Clearfield J. Jordan $95 $130

8/28/19 #145 WW Jar Testing - Coagulation & Sedimentation 6 WW Bucks T. Goehring $95 $130

8/28/19 #6194 Math Tune-up and Review 6 Both Northampton W. Malehorn $95 $130

8/29/19 #653 Risk Communication 7 Both Carbon T. Carll $95 $130

8/29/19 #2754 Safety: Ladder, Back and Hazard 6 Both Bedford J. Jordan $95 $130
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TRAINING SCHEDULE
September 2019

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

Schedule is Subject to Change

Date Course Contact 
Hours

W/WW/
Both County Instructor Member Non- 

Member

9/10/19 #978 Biological Nutrient Removal in the Activated 
Sludge Process 5.5 WW Adams M. Gerardi $195 $230

9/11/19 #6056/3564 Troubleshooting the Activated Sludge 
Process with a Microscope / Wastewater Pathogens 6 WW Lancaster M. Gerardi $195 $230

9/11/19 #7060 Water: What Will Our Children Inherit? 6 Both Luzerne W. Malehorn $95 $130

9/17/19 #6056/3564 Troubleshooting the Activated Sludge 
Process with a Microscope / Wastewater Pathogens 6 WW Clarion M. Gerardi $195 $230

9/17/19 #6711 Common Sense Practices of a Well Run Water 
and Wastewater System 6 Both Lehigh M. Harrington $120 $155

9/17/19 #2377 Water Filtration Options 6 W Montgomery J. Jordan $95 $130

9/18/19 #7113/1334 Basic Approach to Identification and 
Removal of I & I / Collection System Troubleshooting 6 WW Fayette P. Giunta $95 $130

9/18/19 #6712 Sure-Fire Ways to a Coliform “Hit” in Your Water 
System... or Worse 6 W Lehigh M. Harrington $120 $155

9/18/19 #6194 Math Tune-up and Review 6 Both Lycoming W. Malehorn $95 $130

9/19/19 #2754 Safety: Ladder, Back and Hazard 6 Both Schuylkill J. Jordan $95 $130

9/19/19 #653 Risk Communication 7 Both Armstrong T. Carll $95 $130

9/24/19 #653 Risk Communication 7 Both Beaver T. Carll $95 $130

9/24/19 #5943 Locating Mains, Water Loss, and Finding Leaks 
for Small Systems 5 W Cumberland G. Cowles $95 $130

9/24/19 #2377 Water Filtration Options 6 W Erie J. Jordan $95 $130

9/25/19 #7060 Water: What Will Our Children Inherit? 6 Both Chester W. Malehorn $95 $130

9/25/19 #145 WW Jar Testing - Coagulation & Sedimentation 6 WW Lackawanna T. Goehring $95 $130

9/26/19 #440 Utility System Management 6 Both Washington C. Heister $95 $130

9/26/19 #2754 Safety: Ladder, Back and Hazard 6 Both Venango J. Jordan $95 $130



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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By David payne, jr. 
director, pnc capital markets, llc

Post-Tax Act Update
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Legislative Update

Over the past few years, much has been written and discussed 
regarding the regulation of emerging contaminants, 
particularly perfluoroalkyl and polyfluoroalkyl substances 
(PFAS).  Pennsylvania, like many other states, is wrestling with 
how to address these emerging contaminants and others like 
it.  With the U.S. Environmental Protection Agency (EPA) and 
Pennsylvania Department of Environmental Protection (DEP) 
both moving forward with the maximum contaminant level 
(MCL) process outlined in the Safe Drinking Water Act (SDWA) 
for perfluorooctanoic acid (PFOA) and perfluorooctane 
sulfonate (PFOS), now is a good time to review the recent 
activity by our regulators with respect to these emerging 
contaminants.    

PFAS: What are they?

Perfluoroalkyl and polyfluoroalkyl substances (PFAS) are 
man-made chemicals, are resistant to heat, water and oil, and 
persist in the environment and the human body.  PFAS are not 
found naturally in the environment. They have been used to 
make cookware, carpets, clothing, fabrics for furniture, paper 
packaging for food, and other materials that are resistant to 
water, grease, or stains. They are also used in firefighting 
foams and in several industrial processes.

What are the impacts from PFOA and PFOS? 

There is evidence that exposure to perfluorooctanoic acid 
(PFOA) and perfluorooctane sulfonate (PFOS) can lead to 
adverse human health effects.  Studies show that PFOA and 
PFOS can cause reproductive and developmental, liver and 
kidney, and immunological effects in laboratory animals, 
including: 

• Increased cholesterol levels 
• Low infant birth weights 
• Effects on the immune system 
• Cancer 
• Thyroid hormone disruption  

What is the standard for drinking water?

In May 2016, EPA published a combined lifetime drinking 
water health advisory (HA) level of 0.07 parts per billion, or 70 
parts per trillion (ppt), for PFOA and PFOS.  

• Concentration in drinking water at which adverse 
health effects are not anticipated to occur over a lifetime.

However, that is merely guidance and doesn’t carry the weight 
of regulation that’s gone through the formal rulemaking 
process.  

• Out of 50 states, 17 have formal policy statements on 
management of PFAS in drinking water. 
• Only 1 state (NJ) has an existing maximum 

contaminant level (MCL), but three more (NH, NY and VT) 
have MCLs in development.  

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

Understanding and Addressing PFAS as Emerging Contaminants
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Legislative Update
Pennsylvania has adopted the EPA health advisory of 70 ppt 
but has begun the process to set an MCL for PFOS and PFOA 
(see below).

What is being done about PFAS?

Rulemaking Petition

On August 15, 2017, Pennsylvania’s Environmental Quality 
Board (EQB) accepted a rulemaking petition from the Delaware 
RiverKeeper for study relating to EQB policy for processing 
petitions—statement of policy.  The DEP has been working 
with the state Department of Health (DOH) ever since to hire a 
toxicologist to assist DEP in evaluating the petition.

Executive Order

On September 19, 2018, Pennsylvania Governor Wolf signed an 
executive order forming the PFAS Action Team, as one of a series 
of steps to address PFAS contaminants across the commonwealth 
and protect Pennsylvania residents. The governor tasked the 
Action Team with developing a comprehensive response to 
identify and eliminate sources of contamination, ensure drinking 
water is safe, and manage environmental contamination.

EPA Action Plan

On February 14, 2019, EPA announced its Per- and Polyfluoroalkyl 
Substances (PFAS) Action Plan. EPA’s Action Plan identifies both 
short-term solutions for addressing these chemicals and long-
term strategies that will help provide the tools and technologies 

states, tribes, and local communities need to provide clean and 
safe drinking water to their residents and to address PFAS at the 
source—even before it gets into the water.  

With respect to drinking water, EPA indicated that it is moving 
forward with the maximum contaminant level (MCL) process 
outlined in the Safe Drinking Water Act (SDWA) for PFOA 
and PFOS—two of the most well-known and prevalent PFAS 
chemicals.  That process involves determining: (1) whether a 
contaminant may have adverse health effects; (2) whether a 
contaminate is found in public water systems with a frequency 
and at levels of concern; and (3) whether, in the sole judgment 
of the EPA Administrator, there is a meaningful opportunity for 
health risk reduction through a national drinking water regulation.  
The process includes a formal rulemaking, engagement with EPA’s 
National Drinking Water Advisory Council, and extensive public 
participation.  These requirements are expressly prescribed under 
the SDWA to ensure scientific integrity and transparency for the 
regulation of contaminants in public water systems.  

By the end of this year, EPA will propose a regulatory determination, 
which is the next step in the SDWA process for establishing 
an MCL, using the occurrence information from the UCMR3 
(Unregulated Contaminant Monitoring Rule) and other relevant 
information.

The EPA also intends to propose nationwide drinking water 
monitoring for PFAS under the next UCMR monitoring cycle 
utilizing newer methods available to detect different PFAS and at 
lower minimum reporting levels (MRLs) than previously possible 

Continued on Next Page
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Legislative Update
in earlier monitoring.  As part of this process, the EPA intends 
to solicit pre-proposal stakeholder input in 2019 and issue a 
proposed drinking water monitoring rule (UCMR5) in 2020.

In addition to the available UCMR data, the EPA plans to evaluate 
the extensive occurrence information for PFAS in source and 
drinking waters recently collected by some states, and which 
other states intend to collect in the future. 

NOTE:  Under UCMR3, EPA collected data for six PFAS from 
January 2013 through December 2015 – samples were 
collected nationally by all public water systems (PWSs) serving 
more than 10,000 people, as well as from 800 representative 
PWSs serving 10,000 or fewer people.

DEP to Begin MCL Process

On February 15, 2019, DEP announced that it will begin the 
process to set an MCL for PFOS and PFOA.  Specifically, DEP 
will be moving forward with a Request for Proposal to hire a 
consulting toxicologist to evaluate existing health studies with 
the goal of establishing a protective MCL for Pennsylvania.

DEP will consider the PFAS science that has been developed 
by New Jersey and other state and federal bodies, but it must 
make recommendations based on its own research.  Moreover, 
like any other regulation, an MCL will have to be approved by 
the state EQB that evaluates the plan’s impact on the economy, 
public health, and small businesses, and conducts a cost-
benefit analysis of the proposed rule.

Statewide Sampling Plan

On April 12, 2019, DEP announced a statewide sampling plan to 
identify impacted drinking water supplies.  The sampling plan 
will test water taken from more than 300 public water supplies 
(PWS) with elevated potential for contamination, based on 
proximity to common sources of PFAS, such as military bases, 
fire training sites, landfills, and manufacturing facilities. The 
sampling plan will begin collecting information in May 2019, 
and the first planned phase will last approximately one year.

The sampling plan will not be the first time that Pennsylvania 
PWSs will have been tested for PFAS. In 2012 EPA had sample 
results collected from 175 systems under the “unregulated 
contaminant monitoring rule” (UCMR) which collects data on 
chemicals suspected to be present in water, but do not have 
set regulations. In Pennsylvania, this sampling included some 
of the largest systems, including Philadelphia and Pittsburgh, 
both of which were found to be below the 70 ppt level. 

What has the Water Industry been Saying about PFAS?

On July 20, 2018, the American Water Works Association 
(AWWA) issued comments to EPA on the federal government’s 
efforts to develop a cohesive plan for managing the risks 
posed by per- and polyfluoroalkyl substances. 

“Today, community water systems and individual households 
are struggling to understand why individual states, EPA, and 

other agencies judge the risks posed by PFAS differently.  
Risk management decisions are being made that will have 
serious long-term costs for individual households.  Managing 
PFAS at nanogram per liter concentrations in drinking 
water is challenging (e.g., installing advanced treatment 
systems, abandoning sources of water supply, forgoing other 
infrastructure investments).  In many if not most instances, 
the long-term financial implications will be borne by water 
system ratepayers not the entities that introduced PFAS into 
the water supply.”  

“Timely action by EPA and its federal partners is needed 
to recognize and address the fears that currently exist.  
Communities and individual households need consistent 
and thoughtful communication of the known risks posed by 
PFAS, the regulatory processes that are underway to manage 
significant sources of risk, and assistance understanding risk 
assessment and risk management principles – including how 
the risk assessment process addresses suspected risks.”

Conclusion

As an industry, PFAS are something we need to be very 
concerned with, as it is a nationwide problem and, working 
with DEP and EPA, we need to be part of the solution.  DEP is 
accepting public comments through the DEP eComment tool 
at https://www.ahs.dep.pa.gov/eComment/.   S

Continued on from Previous Page
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Under PA Act 129, electric utilities in Pennsylvania—PPL, 
PECO, Duquesne Light, Pennsylvania Electric, Metropolitan 
Edison, and Allegheny/West Penn Power—offer unique energy 
efficiency programs that provide cash rebates or payments to 
their customers. You can receive funds now for installation of 
more efficient lighting, HVAC, and other items. Plus, increased 
efficiency means lower energy costs for years to come.

All PA electricity customers already pay a monthly assessment 
to fund PA Act 129. Participants in PA Act 129 rebate programs 
often qualify for rebates of up to 50 percent in the costs of the 
upgrades. Nationally, businesses that improve energy efficiency 
have cut electricity costs an average of 25 percent with some 
customers reaping 60-percent reductions. Some funds are 
available retroactively for items done in the past six months.

Not only does PA Act 129 provide customers with access to funds, 
but it also provides access to energy experts that can assess your 
facility, deliver project proposals, install modernized equipment, 
and verify energy savings. PA Act 129 program funds are available 
for a limited time—until they are fully allocated to PA customers.  

As the Pennsylvania Rural Water Association (PRWA) endorsed 
energy consulting partner, APPI Energy will provide you with the 
information and process you need to identify and access the 
benefits of PA Act 129. All of this is done at no cost to you. To 
determine if your facility can qualify for these opportunities, call 
APPI Energy at 800-520-6685.  S

By Jane seagraves sidebottom 
vice president, marketing & business development,  appi energy

PA Act 129

Jane Seagraves Sidebottom 
 Vice President, Marketing & 

Business Development
APPI Energy
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How to Prepare for the Operator Certification Exam
By Wendy Malehorn

Recently, Tom and I were given the President’s Award.  
Tom did a great job at saying thank you.  Meanwhile, I stood 
there in dumb silence.  I need to say what I should have said.  
Thank You.  Thank you for the opportunity for allowing me 
to do what I love.  I am so proud of all those who achieve 
certification.  It is an honor to work with so many amazing 
professionals.  With that in mind, let us focus on certification.

Talking to a licensed operator about the certification exam 
can be intimidating.  They will tell you the exam is full of 
confusing questions.  DEP doesn’t give enough time.  The 
failure rates are staggering.  The test questions have nothing 
to do with the job.  And their only advice is to study a lot.  
Maybe use the Sacramento books.  Maybe go to the DEP 
web-site.  Maybe call PRWA.  But, let’s face it, the largest part 
of the battle is getting prepared.  

The best approach a test taker can do is to start preparing 
months before the test.  Really, taking a test doesn’t have to 
be trial by fire.  There is no substitute for knowledge of the 
subject matter.  And waiting until the last minute to obtain 
that knowledge generates stress and really won’t do you much 
good.

Some study tips:

1. Set up a study schedule and stick to it.

2. Select a quiet place as far away from distractions as 
possible.
a. Studying with the TV, radio or stereo within 

hearing distance isn’t the best learning 
environment.

b. Locate a study area away from playing children, 
barking dogs, traffic or any other similar 
distractions that prevent you from complete 
concentration.

While preparing for an exam, it is important to develop test-
taking strategies.  Basic test taking strategies (in particular for 
multiple choice questions like those on the DEP certification 
examinations) would include:

1. When you first receive your test, do a quick survey 
of the entire test so that you know how to efficiently 
budget your time.

2. Do the easiest problems first; don’t stay on a problem 
that you are stuck on, especially when time is a 
factor. Don’t rush but pace yourself. 

3. Read the question, think of your answer, then 
read all the choices before choosing your answer.  
Eliminate answers you know aren’t right. 

4. Read the entire question and look for keywords.  
Underline keywords.

5. If you don’t know an answer, skip it. Go on with the 
rest of the test and come back to difficult questions 
later. Maybe on another part of the test there will be 
something that will help you out with that question.

6. Don’t worry if others finish before you; focus on the 
test in front of you. 

7. Don’t keep changing your answer; usually your first 
choice is the right one, unless you misread the question.

In addition to studying, practicing test taking skills are 
helpful.  Therefore, in each Keystone Tap, PRWA publishes 
practice questions.  Enjoy!  S

1. Which of the following terms is defined as the killing  
of pathogenic organisms:
a. Sterilization
b. Pasteurization
c. Disinfection
d. Deactivation

2. What is the typical available chlorine range strength 
of calcium hypochlorite:
a. 5-10%
b. 45-50%
c. 65-70%
d. 80-85%

3. Which of the following chemicals will raise pH?
a. Ferric Sulphate
b. Soda Ash
c. Alum
d. Carbon Dioxide

4. Which of the following should be used by an 
operator to test for residual chlorine?
a. DPD
b. Cresol Red
c. Methyl Orange
d. Sulfuric Acid
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5. After chlorination the free chlorine residual 

includes:
a. Cl2, ClO2, HOCl
b. OCl-, HOCL, Cl2

c. OCl- and HOCl
d. ClO2, HOCl, and OCl-

6. pH is a measure of:
a. Conductivity
b. Waters ability to neutralize acid
c. Hydrogen ion concentration
d. Dissolved solids

7. Check valves are used to prevent:
a. Excessive pump pressure
b. Priming
c. Water from flowing in two directions
d. Water hammer

8. Which of the following is a primary function of 
couplings?
a. Compensate for alignment changes
b. Control motor temperatures
c. Reduce shaft wear
d. Lubricate motor

9. What is the feet of head at the discharge side of a 
pump that is pumping against a pressure of 100 psi:
a. 12 ft
b. 14.6 ft
c. 43.3 ft
d. 231 ft

10. Which of the following is a primary indicator of 
bearing failure:
a. Leakage from packing
b. Reduced pump discharge
c. Noise from pump
d. Odor from discharge

11. When any piece of electrical equipment is being 
worked on, the circuit breaker should be:
a. Painted when repair is complete
b. Videotaped for future reference
c. De-energized and locked out
d. Replace

12. If ammonia vapor is passed over a chlorine lead in a 
cylinder valve, the presence of the leak is indicated 
by a:
a. Yellow cloud
b. White cloud
c. Gray cloud
d. Brown cloud

13. What class of fire involves electrical equipment?
a. Class a
b. Class b
c. Class c
d. Class d

14. When a permit is required to enter a confined space, 
who may sign the permit?
a. Entrant
b. Person Attending
c. Entry Supervisor
d. OSHA representative

15. Why should the operator contact area companies 
with underground utilities before starting an 
underground repair job?
a. To determine if there have been recent 

excavations in that location
b. To ask the companies to locate and mark the 

location of their utilities in the area of the 
repair job

c. To ask if they will help route traffic while you 
are doing the repair job

d. To determine if they also have excavating to do 
in the area

Continued on Next Page
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Wendy Malehorn
Training & Education 

Development 
wmalehorn@prwa.com

16. The angle of repose is the angle of slope of:
a. Cut
b. The sewer
c. Trench excavation
d. Unsupported loose soil

17. Backsiphonage is caused by:
a. Excessive pressure in the line
b. Partial vacuum in the line
c. A small leak
d. Water hammer

18. What information must be on a warning tag 
attached to a switch that has been locked out?
a. Direction for removing tag
b. Name of nearest physician to call in case of an 

emergency
c. Signature of person who locked out the switch 

and who is the only person authorized to 
remove tag

d. Time to unlock switch

19. It is essential to ventilate a valve vault before entry in 
order to:
a. Remove excessive moisture
b. Equalize temperature and pressure
c. Eliminate foul odors
d. Remove dangerous gas

20. Wearing rings are installed in a pump to:
a. Concentrate wear on an economically 

replaceable part
b. Hold the shaft in position
c. Keep the impeller in place
d. Wear out rings instead of sleeves

In addition to practice questions in the Keystone Tap, 
PRWA provides other resources for preparing for the 
certification exam.  Feel free to contact us if you need any 
additional assistance.

ANSWERS TO THESE QUESTIONS CAN 
BE FOUND ON PAGE 59.

Continued on from Previous Page
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Biological Odor Production & Control at Wastewater Plants
By Michael Gerardi

Editor’s Note: This is Part 5 in a series on Odors.

There are several physical odor control measures available 
for preventing and controlling odor production.  The 
measures include adsorption, cleaning, covers, and 
reduction in turbulence.

Adsorption and covers

Adsorption occurs with the use of granular activated carbon 
(GAC) and a cover. Gas-tight covers are placed over odor-
releasing tanks to collect odors and prevent their release 
to the atmosphere. The odors are vented through the GAC 
where they are adsorbed.

Covers may be retractable or permanent and may be made 
of fabric, membrane, or polyvinylchloride (PVC). GAC is 
capable of removing many odorous compounds including 
hydrogen sulfide (H2S).

GAC consists of highly porous carbon having significant 
surface area. In the presence of moisture, GAC oxidizes 
odorous compounds. Hydrogen sulfide is oxidized to 
elemental sulfur (So) or sulfuric acid (H2SO4). Used GAC is 
either disposed or recharged and reused.

Cleaning

There are numerous sites in the sewer system and the 
treatment plant that require close monitoring and routine 
cleaning in order to prevent the accumulation of debris and 
wastes and the production of odors. 

Sewers are not “self-cleaning.” Although many sewers are 
designed with scour velocity (1.6 to 2.0 feet per second), 
periods of low flow may result in wastewater velocity that 
is less than the scour velocity. This results in the settling of 
grit and organic matter in the sewer. This contributes to an 
increase of the surface area of the sediment exposed to the 
wastewater in the sewer. Therefore, more sulfur-reducing 
bacteria on the surface of the sediment are exposed to sulfate 
(SO4

2-) that travels over the sediment. This contributes to 
an increase in sulfide (HS-) formation and hydrogen sulfide 
production.

Sewers that experience significant accumulation of sediment 
or “problematic sewers” should be cleaned on a regular basis. 
Cleaning should be performed more frequently during 
warm wastewater temperatures. Cleaning or flushing of 
sewers re-suspends debris and wastes to locations where the 
sewer system can convey the wastewater to the treatment 
plant.

A combined sewer overflow (CSO) storage tank also can 
be a significant source of odor production. Therefore, CSO 
storage tanks should be cleaned as soon as hydraulic loading 
conditions permit.

Reduction in sewer turbulence

Turbulence contributes to odor release and hydrogen 
sulfide corrosion. Where turbulence occurs hydrogen 
sulfide moves from its aqueous state to its gaseous state. 
Turbulence also re-suspends sediment and exposes buried 
sulfur-reducing bacteria to the wastewater where they are 
mixed with sulfate. Sulfate is then reduced and sulfide and 
hydrogen sulfide are produced.  S

Michael Gerardi 
 Michael is a Wastewater 

Microbiologist and training 
instructor for Pennsylvania Rural 

Water Association.
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West Chester  
Borough

The West Chester Borough is located in Southeastern 
Pennsylvania and is the county seat of Chester County.  
West Chester is an Industrial and commercial center with 
approximately 18,860 residents.  The borough covers an 
area of approximately 1.9 square miles and lies between two 
watersheds:  Goose Creek, a tributary of Chester Creek and 
Taylor Run a tributary to the East Branch of the Brandywine 
Creek.  

West Chester Borough maintains two wastewater 
treatment plants one serving each watershed with 4 pump 
stations.   During the Early 1970’s new regulations required 
that the plants meet more stringent effluent requirements 
set by the EPA and the PADEP.  As a result of the new 
requirements the Borough conducted a study and began 
construction of new facilities in 1982.

The New Taylor Run Treatment Plant rated at 1.8 MGD 
now meets the new 1982 requirements set by EPA and DEP 
as well as the future needs of the borough and surrounding 
East Bradford Township.  The final cost for the upgrade 
to the Taylor Run facility was approximately $12 Million 
Including construction, engineering, legal, financial and 
administration.

The Taylor Run Treatment Plant Treatment process 
includes the following:

• Aerated grit chamber
• Primary settling
• Rotating biological contactors
• Secondary settling tanks
• Chlorine contact tanks

• Meter chamber
• Cascade aeration
• Anaerobic digestion
• Liquid sludge is hauled off site and disposed of

Effluent discharges to Taylor Run watershed

The New Goose Creek Treatment Plant rated for 1.6 MGD. 
Meets the New 1982 requirements of EPA and DEP and the 
future needs of West Chester Borough.  The final cost of the 
upgrade to the Goose Creek Facility was approximately $16 
million including engineering, construction, legal, financial 
and administration.

The Goose Creek Treatment process includes the 
following:

• Aerated grit chamber
• Two primary settling tanks
• First stage aeration 

Back Row, L to R:  Bill Decker, James Freese, Keith Mooney & Vinnie Fulton 
Front Row, L to R: Michael Findley, Joe Shuss & Larry Zeisler
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Back Row, L to R:  Eric Johnson, Rick Simmons & Ed Jamieson 
Front Row, L to R: Sean Mitchell, Matt Mattia and Mike Polito (Missing from 

Pic: Paul Tucci)

• First stage clarification
• Secondary aeration
• Secondary clarification
• Meter chamber
• Chlorine contact tanks
• Liquid sludge is hauled off site and disposed of
• Aerated digester
• Sludge thickener 

Effluent Discharges to Goose Creek Watershed

West Chester employs 18 personnel with various 
specialized jobs at the two plants.  The system is monitored 
and maintained by:

• A compliance officer
• Certified operators
• Lab technicians
• Maintenance crews
• Supervisors
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The Nutrient Limit Debate
By Tom Goehring

By now many of you have either a limit or a monitor on 
your permit for total nitrogen and phosphorus.  However, 
there are still some plants that have not had to deal with 
this treatment puzzle.  I’ve had discussions with many 
operators who realize that this is coming their way and want 
to experiment with their process and see if they can make it 
work in their existing plant.  I’ve also had discussions with 
a few people who insist that they won’t have to worry about 
meeting either of those limits (an interesting conversation 
with an engineer comes to mind).  If this is how you feel, 
then don’t worry about it I’m sure you’re right, and you can 
stop reading now if you would like.  But there are a few 
things you should know before you make up your mind.

First, the real drive for setting these limits does not come 
from DEP.  The Susquehanna River, at 464 miles long, is the 
longest river on the east coast, the 16th largest river in the 
country, and one of the oldest existing rivers in the world.  
On its way to the Chesapeake Bay it flows through New 
York, Pennsylvania, and Maryland.  It is the drainage basin 
for almost half of the land area of Pennsylvania.  Interstate 
waters clearly fall under the federal Clean Water Act, that 
brings in EPA.

Second, in addition to EPA, there is also tremendous 
pressure from other groups like The Delaware River Basin 
Commission and the Chesapeake Bay Commission.  The 
western side of the state has not been under as much pressure 
yet, but it is reasonable to assume that pressure about the 
Monongahela, Allegheny, and Ohio Rivers will soon follow.  
It is also unlikely that DEP would enforce regulations on 2/3 
of the state and let the rest of the systems slide.

Another argument I’ve heard from people is that their 
systems are “too small” to get a limit, it’s the big guys they’re 
after.  There’s no reason for me to tell you what I think will 
happen in the future, let me just say that I have recently 
seen a total nitrogen limit given to a system with an average 
effluent of 12,000 gallons per day.  Is that small enough for 
you?

Lastly, lets look at where Pennsylvania currently ranks in 
the four categories EPA has been using to demonstrate the 
progress of all 50 states.

• Number of major municipal sewage treatment 
facilities with effluent limits for N and P.

1. Pennsylvania 109 (37%)

2. Florida    51 (54%)

3. Maryland    41 (87%)

• Number of non-major municipal sewage treatment 
facilities with effluent limits for N and P.

1. Pennsylvania   75 (11%)

2. Maryland    37 (29%)

3. Florida    33 (41%)
• Number of major municipal sewage treatment 

facilities required to monitor for N and P.

1. Pennsylvania 196 (67%)

2. Illinois  149 (70%)

3. Ohio  120 (59%)
• Number of non-major municipal sewage treatment 

facilities required to monitor for N and P.
o This is the only category that Pennsylvania did 

not lead.  PA came in at #10 with 77 (11%).
As you can see, Pennsylvania might not have the highest 

percentage of systems with limits, but the number of systems 
is quite high.  Keep in mind that Pennsylvania ranks 2nd in 
number of majors (behind Texas) and also 2nd in number 
of non-majors (behind Iowa).  Based on the fact that there 
are so many facilities, it might take a little longer to see 
these limits show up on your permit however, that does not 
mean you aren’t going to get a limit.  Based on all of this 
I feel pretty comfortable saying that I think everyone will 
eventually be reading up on denitrification.  S

Tom Goehring
Wastewater Technician 

tgoehring@prwa.com
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Night Before: Meet & Greet Party 
Tournament: Shamble Or Scramble  |  After Your Round:  Dinner On The Patio

WWW.PRWA.COM/GOLF
To Register, Get Hotel Information & More!

July 24-25, 2019
Ligonier Country Club

2019 Golf Classic



Conference 
Recap

DISNEY DREAM VACATION GIVEAWAY:  
Jason Li 
DCNR

TEXAS HOLD ‘EM POKER TOURNAMENT:
Brian Ray 

Modern Pump & Equipment

TURKEY CALLING CONTEST: 
1st Place: Scott Confer, PA DEP

2nd Place:  Jody Hugill, University Area Joint Authority
3rd Place:  Bob Hendrickson, Danville Municipal Authority

CORNHOLE TOURNAMENT:
Brian Bloom & Gus Yahner 

The EADS Group
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Thanks to our sponsors for making 
this conference possible!

WaterLB
We Make Water Work

®

See you next year
March 24-27, 2020
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Tribute to Excellence Award Winners
Guy E. Shaffer Lifetime 

Achievement Award 
Deb Rotz 
PA DEP 

Water Operator of the Year
Fred Roberts

Tri County Joint Municipal Authority
 

Wastewater Operator of the Year
Mike Hoover

Clearfield Municipal Authority 
 

Rookie Operator of the Year
Mike Criley

Duncannon Borough

Water System of the Year
Smethport Borough Water System

 
Wastewater System of the Year

Woodward Township Sewer 
Authority 

 
Source Water System of the Year

Hazleton City Authority 
 

Friend of Rural Water
Les Hilfiger 

Canton Borough Authority
 

President's Award
Tom Goehring & Wendy Malehorn 
Pennsylvania Rural Water Association
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Drought!!!
By Joel Jordan

Kind of a strange word to read considering how much 
rain we’ve had in the last 12 months…I know my lawn is a 
soggy mess.

BUT, the time to think and plan for the next shortage is 
when there is an abundance, not during the crisis.  Besides, 
PADEP requires that you have a Drought Contingency Plan 
and that it is updated every 3 years.  It’s best to know when 
the warning signs of a drought are near before PADEP/
PEMA declare one in your county.  To help you with 
keeping watch, USGS (US Geological Survey) has recently 
updated their drought condition indicator map.  It is located 
at https://pa.water.usgs.gov/apps/drought/ (Figure 1 is a 
screen shot on 4/24/19 shown with this article).  This map 
allows you to view the 4 key drought indicators for each 
county with a precipitation range from 90 days – 365 days.  
So, let’s take a look:

*note: these are my terms for the purposes of this article.  
The indicator color status is actually based mathematically on 
current conditions compared to historic conditions and each 
level has a percentile set-point at which the color changes.  
The county is colored based on current Drought Status for 
that county.

So, it looks a little more colorful in SW PA.  Let’s zoom 
in…

 

WHAT!?!?!?
So, maybe things aren’t as wet as they’ve seemed, in all 

parts of the state.  Referencing our KEY and zooming into 
the SW PA Region (Figure 2), we see that both Fayette and 

Somerset Counties are showing the Groundwater 
Indicator (lower right quadrant) as Orange and 
Surface Water Indicator as yellow (upper right 
quadrant).  While, Precipitation and Palmer Soil 
Moisture indices are green (upper and lower left 
quadrants, respectively).  Both counties are still 
overall green, so they are not in a Drought Watch 
status.  But, normally, if 3 of 4 indicators are 
below normal, then PEMA and PADEP will start 
discussing whether to put that county in a Drought 
Watch or more severe status.  Many factors go in 
to determining when to declare a Drought Watch 
(or Warning or Emergency), but, the 4 indicators 
shown on this USGS website are some of the 
earliest signs that we should start watching our 
water sources.

More information can be found at the PADEP Drought 
website at: https://www.dep.pa.gov/Business/Water/
PlanningConservation/Drought/Pages/default.aspx

(or, use a search engine with the words “PADEP” and 
“Drought” to find the page.)

You’re always welcome at one of the Drought Contingency 
Planning classes being offered across the state, where I’ll go 
into much more detail on what these indicators mean and 
what goes into a Drought Contingency Plan.

Other Classes
While I’ve got your attention, I want to point out a few 

other 2019 training topics by PRWA training partners (in 
addition to the great training done by PRWA staff).
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“Working Safely with Asbestos Cement/Transite Pipe” 

by ATC– most systems in PA have old cement pipe in the 
ground.  Possibly, it may also contain asbestos.  We’ve all 
seen the late night commercials on the dangers of asbestos 
inhalation exposure.  Before you dig up and/or cut this pipe, 
attend one of these classes to learn about identifying and 
safe handling of asbestos pipe. We’re fortunate to have an 
asbestos expert offering a limited number of these classes 
across PA in 2019.

Laboratory Skills and Water Analysis by Hach.  PRWA 
has once again, partnered with Hach to bring you some of 
the best hands-on lab classes in PA.  Proper lab sampling 
and analysis technique is becoming more and more critical 
to our jobs as operators. If you have any doubt on your 
procedures or just need a refresher, please plan on attending.

Michael Harrington has again partnered with PRWA to 
bring his down-to-earth approach to water and wastewater 
treatment.   Mike’s years of experience and common-sense 
operational advice make his classes a must.

Michael Gerardi continues his advanced wastewater 
classes that help you go beyond day-to-day operations in 
to advanced understanding of process control.  In addition 
to the current offerings, look for Michael to roll-out a new 
Odor Control class later this year.

Ed Pietroski – Ed is back with Entech and back in his 
partnership with PRWA on practical day-to-day wastewater 
operations classes.  He rolled out a new Clarifier class at the 
PRWA Conference and will be bringing on the road later 
this year with complementary material on aerobic digestion.

And, of course, a shout-out to Exeter Supply to continuing 
to give great Distribution and Collection training showing 
you the latest tools and techniques. A great group of training 
partners!

Along with all those partners I listed above and the PRWA 
staff, we are discussing training partnerships with many 
more, such as USABluebook, Ferguson, LB Water and many 
more…our goal is always the same…to bring PA water and 
wastewater operators the BEST training from the BEST 
trainers.  

See you soon…  S

Joel Jordan
Director of Education 

jjordan@prwa.com
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Emerging Contaminants: Endocrine Disrupting Chemicals
By Danielle Roslevich

The list of chemicals and other substances for which 
drinking water and wastewater standards exist may 
seem exhaustive, but that list fails to encompass many 
contaminants that appear in the environment at very 
low concentrations.  Improved methods have allowed 
the detection of these substances in natural streams, and 
findings have shown their detriment to aquatic life, which 
may indicate potential danger to human health if consumed.  
While these emerging contaminants of concern may face 
future regulation, routine monitoring programs do not 
currently include them, putting aquatic life and human 
health at risk. 

Endocrine-disrupting chemicals (EDCs) make up one 
of the largest categories of emerging contaminants, as they 
include other smaller categories.  They include synthetic 
estrogens and androgens as well as naturally occurring 
estrogens and other chemicals that can affect the hormonal 
functions in aquatic organisms, as seen in the Susquehanna 
River and the Great Lakes.   These EDCS can be found 
in pharmaceuticals and personal care products (PPCPs), 
which include any personal health or cosmetic products 
used by either individuals or agricultural entities to enhance 
growth and health of livestock.  Persistent organic pollutants 
(POPs), a group of toxic chemicals that do not break 
down easily in the environment, too can have endocrine-
disrupting effects.  Pesticides, insecticides, and paints are 
some examples of these POPs.  

As mentioned, endocrine disrupting effects have been 
observed in multiple cases, beginning in the 1970s when 
the female fish in local streams near a pulp-mill had been 
observed to be hermaphroditic.  A recent study has linked 
the presence of EDCs to the decrease in smallmouth 
bass populations in the Susquehanna River.  The impacts 
on aquatic life from EDCs have included intersex 
characteristics, female-biased sex ratios, reduced sperm 
abundance, and impaired ovarian function, which all can 
lead to lower populations.  There are concerns of these 
effects being shown in humans as EDCs bioaccumulate in 
our drinking water sources but go undetected as they have 
no standards for detection or treatment. 

Sources of EDCs in the environment include stormwater 
runoff, combined sewer overflows, wastewater effluent, 
industrial discharges, landfills, agricultural runoff, and 
livestock runoff.  An extensive list of EDCs and their 
documented affects can be found at edocrinedisruption.org.

The following items are examples of known endocrine-
disrupting compounds: 

• household cleaning products and detergents
• prescription and over-the-counter medicines
• veterinarian medicines (i.e., antibiotics, hormones, 

steroids)
• cosmetics
• fragrances
• sunscreens
• insect repellants
• nanomaterials
• heavy metals
• disinfectants
• fumigants
• fire retardants
• plasticizers 

To find out your contribution of endocrine disruptors 
into your local waterways, visit this link to use the EDC 
Footprint Calculator developed and provided by Penn State 
University:  https://sites.psu.edu/edccalculator/excel-edc-
footprint-calculator/.

Sources:  The Endocrine Disruption Exchange, https://
endocrinedisruption.org/  S

Danielle Roslevich
Sourcewater Protection & 

Stormwater Planner 
droslevich@prwa.com
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Strategies to protect drinking water can range from 
basic outreach and education to land use regulation in 
the delineated sourcewater protection areas.  A popular 
approach includes the use of best management practices 
designed to remove pollutants, particularly seen as a 
method of mitigating contamination from stormwater.  
Deciding on these mitigation and restoration measures 
requires an understanding of land cover and ecological 
systems that have the capability of filtering pollutants.  
This chart (located on the next page) summarizes how 
various land types relate to the ecology and hydrology 
of watersheds, focusing on their abilities to remove 
pollutants. While this information varies depending on 
site specification, it provides a basis when considering 

restoration and the use of related best management 
practices for pollutant removal in sourcewater protection 
areas as well as stormwater management areas designated 
under the MS4 program.  S

The Potential of Ecosystems for Removing Pollutants
By Danielle Roslevich

Danielle Roslevich
Sourcewater Protection & 

Stormwater Planner 
droslevich@prwa.com
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Sourcewater Protection
By Mark Gregory

I have been in the Source Water Protection area for about 
six months.  What could be more important than protecting 
the source of our drinking water supply!!

We safeguard our homes with locks, surveillance 
equipment, preventative maintenance, and insurance. We 
safeguard our vehicles with preventative maintenance and 
insurance.  We freeze, refrigerate, and cook our food to 
ensure that it is safe to eat.  We prepare for power outages so 
we can continue while the power is being repaired.  We go 
to the doctor when we aren’t feeling well.

We need to safeguard our water supply but how many of 
us think this way?

I have included some source water protection information 
from our website to remind you of the program that will 
assist in the protection of your drinking water supply.

Sufficient supplies of fresh water are vital for life, for 
health, for food production, for economic activity and for 
environmental cycles.  Therefore, a long-term, reliable water 
supply is critical to the economic vitality and sustainability 
of every Pennsylvania community.

Source Water Protection (SWP) and Source Water 
Protection Plan development is necessary for the protection 
of the water system’s sources from contaminants that are 
difficult and costly to treat through normal means. The 
SWP plan:

• Clearly identifies actual and potential sources of 
contamination to the water source(s).  

• Allows communities to effectively educate the 
public on the importance of their drinking water 
source(s)

• Serves as the first step for long-term sustainable 
planning for the future of the community.  

Finally, it provides a comprehensive action plan in case of 
an emergency.  

Source Water Protection (SWP) is a cooperative, pro-active, 
positive approach to protecting drinking water supplies and 
should not be interpreted as an adverse action.  The program 
involves the delineation of source water protection areas for 
wells, springs and surface water watersheds, identification 
of potential sources of contamination and the development 
of management measures as a means to reduce the potential 
for contamination of the water supply.  

Although development of a local SWP program is 
voluntary, PA DEP regulations do require some basic 
wellhead protection measures for new public water supply 

wells, springs, or infiltration galleries.  Each new ground-
water source must establish an innermost protection zone 
(Zone I WHP area) with a fixed radius of 100-400 feet 
depending on certain site-specific characteristics.  The water 
supplier must show that it has ownership of, or substantially 
controls by a deed restriction or other acceptable means, 
the Zone I WHP area.  In addition to this delineation for 
ground-water sources, communities are encouraged to 
establish source water protection programs, which include 
the following:

1. The formation of a steering committee to establish 
and implement the source water protection program, 
provide options for the management of the SWP 
area, seek public input into the creation of the SWP 
plan and to implement the SWP program;

2. Development of a public education program;

3. Delineation of the contributing areas of the water 
sources;

4. Identification of potential contamination sources 
within the SWP area;

5. Development and implementation of SWP area 
management actions to protect the water sources;

6. Development of Contingency Plans for alternative 
water supply sources in the event the water supply 
becomes contaminated and Emergency Response 
planning for incidents that may impact water 
quality;

7. Conduct new water source planning to insure the 
protection of new water source locations and to 
augment current supplies.

Benefits:
In Pennsylvania, Source Water Protection programs 

are voluntary efforts that help community water systems 
protect their sources of raw water. Having a program in 
place provides multiple benefits, including:

Public Health Protection –  Source water protection 
planning helps minimize threats to public health through 
prevention, by keeping harmful contaminants out of the 
water supply.

Reduced Water Treatment Complexity and Cost – Clean 
water is simpler and   less expensive to treat and reduces 
system operation and maintenance costs.
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mgregory@prwa.com

Economic Benefit – Clean and plentiful water enhances 
the community’s potential to attract employers and tourism, 
maintains a healthy economy and improves quality of life 
for residents.

Sustainability – Protecting water resources sustains local 
ecosystems and assures quality of life for future generations. 
Costs of protection planning are very low compared with 
costs of remediation.

Source Water Protection programs are typically designed 
and implemented with input from a broad range of local 
stakeholders-and though they share common elements, 
each is tailored to a community water system’s specific 
circumstances.

In Pennsylvania, assistance is available through the DEP’s 
Source Water Protection Technical Assistance Program 
(SWPTAP), which is designed as a suite of services to 
help water suppliers to develop and establish local SWP 
programs.  

Sourcewater protection safeguards water used to supply 
public drinking water and private wells and springs for 
human consumption. Examples include water from 
underground aquifers, springs, lakes, rivers, or streams. 
Before traveling to the tap, water typically needs some level 
of treatment. This can become costly to water suppliers and 
their communities. Source water protection goes beyond 

treatment to ensure safe drinking water begins at the water 
source itself. It considers a preventative and comprehensive 
approach, taking into account quality and quantity of 
untreated water and thus ensuring the protection of 
environmental and community resources in addition to 
public health and safety.

Planning to protect drinking water sources helps 
communities reduce contamination and shortages. Many 
contaminants prove difficult and costly, or impossible, 
to treat. As a finite resource, when we run out of clean 
fresh water, we will have access to no more for human 
consumption, making it vital to protect and conserve as a 
resource. The basis of this type of planning seeks to provide 
an adequate supply of clean water for generations to come.

For more information, go to our sourcewater webpage:
https://www.prwa.com/pages/programs/sourcewater-

protection/sourcewater-protection
Remember, We All Live Downstream!  S
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Mahanoy Township  
Water Authority

The Mahanoy Township Water Authority (MTA) recently 
completed a $3.9 million rehabilitation project at the Lofty 
Reservoir in Kline Township, Schuylkill County. The 
project was funded through a Commonwealth Financing 
Authority H2O Grant Program (CFA) and a low-interest 
loan through the Pennsylvania Infrastructure Investment 
Authority (PENNVEST). The project dates back over 
20 years and began with an unfavorable Pennsylvania 
Department of Environmental Protection Division of Dam 
Safety (PADEP) inspection in 1998.  The embankment 
seepage, stability of the dam, outlet works and spillway 
capacity were all addressed as part of the project. The dam 
was originally constructed in 1896, and the rehabilitation 
project was necessary to meet current PADEP Chapter 105 
regulations with a primary goal of providing necessary 
spillway capacity and embankment stability. 

History: The Mahanoy Township Water Authority (MTA) 
was established in 1942 and provides drinking water to 
approximately 5,500 people through 2,096 metered service 
connections in the heart of the Anthracite Coal Region, 
Schuylkill County, Pennsylvania.  MTA’s predecessor, the 
Mahanoy City Water Company, was founded in 1866 by 
Edward S. Silliman and the Authority’s office, at 46 North 
Main Street, is still housed in the Silliman family home.  
The water is supplied through a combination of surface 
water reservoirs and treated at a centralized water treatment 
plant with a design capacity of 1.6 million gallons per day 
(MGD).  The MTA Water Treatment Plant (WTP) began 
operation in 1996.  The treatment plant provides potable 
water to the Boroughs of Mahanoy City, Gilberton, and 
Mahanoy Township in Schuylkill County, Pennsylvania. 

The average daily withdrawal for the WTP is approximately 
0.8 MGD.

The pristine source water system consists of ten (10) raw 
water reservoirs: Mahanoy No. 1, Mahanoy No. 2, Waste 
House No. 3, Waste House No. 1, Waste House No. 4, Pole 
Run No. 4, Mahanoy No. 6, Mahanoy No.5, Craigs Feeder 
and Lofty Dam.  All of the raw water reservoirs are located 
in the Susquehanna River Basin.  The MTA WTP obtains 
raw water by gravity from the Mahanoy Reservoir 1 and 2 
System which includes the Lofty Dam; by pumping from the 
Waste House Reservoir 1, 3 and 4 System; or, by pumping 
from Craig’s Feeder fed by Pole Run 4 and Mahanoy 6 
and 5. The WTP consists of three (3) package units with 
adsorption clarifiers and mixed media filters. The finished 
filtered water discharges to a clearwell underneath the 
treatment building with a capacity of 357,043 gallons and 
then to a 750,000-gallon water storage tank feeding over 10 
miles of distribution system via gravity.  The distribution 
system feeds water to Mahanoy City Borough, parts of 
Mahanoy Township and Gilberton Borough.  MTA has 
an interconnection with the adjacent PA American Water 
Company Frackville system for emergency fire service.  

The Lofty Dam project was designed by the Team of Alfred 
Benesch & Company and their subconsultant Schnabel 
Engineering.  It was bid in March of 2016 and awarded 
with a Notice to Proceed (NTP) in May 2016.  Following 
the NTP and a full drawdown of the reservoir to begin the 
work, the project was halted in July of 2016 due to cracks 
observed on the dam breast.   PADEP required additional 
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geotechnical investigation and modifications to the 
rehabilitation approach.   A zone of low shear strength 
material in the vicinity of the original 1896 embankment 
fill was discovered. The added rehabilitation alternatives 
included removal of undesirable fill from the original dam 
construction, and reconstruction of the upstream slope 
using modern equipment, design, and placement standards.  
The project was approved by PADEP in May of 2017 and 
work commenced after obtaining additional PENNVEST 
funds. 

The refilling plan was approved by PADEP in December 
2018 and through the diligent eye of the MTA staff, the 
refilling was completed within three months. As of March 
2019, the dam was finally refilled to normal pool after 
being in a complete drawdown for nearly two years and 
a partially drawdown (3’ below the normal pool) state for 
over 20 years prior to the rehabilitation.  At full capacity, 
the dam provides much needed resources to MTA as well 
as a critical aspect of the MTA Drought Contingency Plan.  
In late 2016, with the Lofty Dam in complete drawdown, 
MTA was facing less than 50% capacity in the operating 
reservoirs.  A drought, combined with the lack of stored 
capacity in the Lofty Dam, left MTA with little reserve 

volume. The combination of conservation by the users in 
the system and much needed rain, MTA was able to make 
it through the difficult period.  

The Lofty Dam Project also included the replacement of 
1,750 water meters of the PENNVEST Loan used to fund 
them. MTA was able to complete these improvements 
without any rate increases to the customer base.  Through 
the financial assistance of a CFA Small Water and Sewer 
Systems Grant Program, MTA will undertake a major 
valve replacement project this year within the Borough of 
Mahanoy City at the intersection of two State Routes. MTA 
is also in the process of assessing the 22-year-old WTP to 
determine what capital improvements will be necessary to 
extend the life of the aging plant.  MTA’s Board of Directors 
and staff look back at the long history of the water system 
and take great pride in producing high quality, safe water 
for their customers.  They have taken a two-pronged 
approach to maintaining their facilities by developing a 
proactive preventive maintenance program along with a 
long-term capital improvement plan to continue to provide 
reliable and safe drinking water to their customers.  S
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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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You need a map of your system...  
BUT you do not have enough money in the budget or maybe you’re short staffed.

Let us do the work for you!
We have the tools to help you and your system work efficiently without the investment of costly equipment.

*New Contract Must be Signed by 8/31/19 to receive special summer offer.

 

No Payments Until 2020.  
Plus Receive Extra Wall Map  

& Extra Truck Book*!
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PASDA, The Place You Can Find 200 Terabytes of Data for Free!
By Mike Emery

In the last article I addressed the components of GIS one 
of which was DATA.  As I said in the Article “GIS is useless 
without data” and one of the sources that I referenced was a 
website called PASDA, found at:  www.PASDA.psu.edu.

We as Pennsylvanians are very blessed.  PASDA is one 
of the best spatial database warehouses in the country, for 
viewing and downloading spatial data, and the best part it is 
FREE.  P.A.S.D.A. stands for Pennsylvania Spatial Database 
Access.  It is a nationally recognized spatial database 
warehouse and is managed through Penn State.  PASDA is 
a pretty easy to use gateway to over 200 terabytes of data.  
Soils, floodplains, 2 foot contours for the entire state (slightly 
dated 2005-2008). Aerial photography from 2017 to dating 
back to the late 1930’s (through Penn Pilot), roads, streams, 
municipal boundaries, some parcel databases, are just some 
examples of the different types of data you can download, 
again for FREE.  All of the data is documented with what is 
called METADATA, which is data describing where the data 
came from, when it was made, and who is responsible for it’s 
creation etc.  Metadata is a very important aspect in GIS as; 
currency of data, accuracy, and author of data may play a role 
in, if, or how you use the data.

About PASDA
Pennsylvania Spatial Data Access (PASDA) is 

Pennsylvania’s official public access open geospatial data 
portal. PASDA was developed in 1995 by the Pennsylvania 
State University and has served as the geospatial data portal 
for Pennsylvania for over twenty three years.

PASDA is a cooperative project of the Governor’s 
Office of Administration,  Office for Information 
Technology, and  Penn State Institutes of Energy and the 
Environment of the Pennsylvania State University. Funding 
and support is provided by the  Pennsylvania Office for 
Information Technology. Penn State contributions include 
system administration support and infrastructure from 
the Institute for CyberScience, and the College of Earth and 
Mineral Sciences.

PASDA was developed as a service to the citizens of the 
Commonwealth of Pennsylvania. The purpose of PASDA 
is to serve as the Commonwealth’s comprehensive and 
coordinated open geospatial data portal that provides 
free public access to geospatial data and information 
by, for, and about the Commonwealth of Pennsylvania. 
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PASDA is Pennsylvania’s node on the National Spatial Data 
Infrastructure, Geospatial One-Stop, and is integrated with 
the National States Geographic Information Council GIS 
Inventory.

Searching the Website
When you open the PASDA website http://www.pasda.

psu.edu/ you see MANY different ways to search for data.  
On the right hand side there are buttons preset as shortcuts 
to a variety of data topics such as: imagery, Elevation, 
Hydrology, Transportation, Boundaries, Recreation, Biota, 
Energy, Local Government and NGO’s (Non Government 
Organizations) and academic organizations.  You can also 
search by key word, or by data provider, or browse the FTP 
site directly.

As a demonstration try this example:  Say you want to 
find a state wide roads database that is current.  Open to 
the main PASDA page at http://www.pasda.psu.edu/. 
Under “SEARCH BY KEYWORD(S)” type in “ROADS”. 
Then click the SUBMIT button to the right.  It then goes 
to a Search results page. Under Search results you can see 
DATE, TITLE, and PROVIDER.  If you scroll down you 
will see that your search has produced over 100 options.  
Here you have a couple of options, you can go back to the 
search page and try to refine the search with adding another 
descriptive word such as “STATEWIDE  ROADS”.  Or you 
can just simply scroll down through your options and try to 
discern what option fits what you are searching for the best.  
Starting to scroll down from the top of our Search Results for 
“ROADS” we see “Allegheny County – Street Centerlines” at 
the top, but it is not statewide roads.  Continuing down we 
see several other counties that submitted their roads datasets.  
You also come across “GREENWAY CORRIDORS” and 
“GREENWAY HUBS” but these are not road datasets at all.  
Keep scrolling down we see “PAMAP Program ROADS” 
But then we look at the data and they are from 2007 and 
might be too old for our purposes. So we keep scrolling 
down until finally about a third of the way down the page 
we find “Pennsylvania Local Roads” and “Pennsylvania 
State Roads” Date 2019.  This sounds promising.  If you click 
on “Pennsylvania State Roads”. The “Data Summary” page 
opens.  You now see several options, one being PREVIEW.  
If you click on PREVIEW you are taken to a Statewide map 
that eventually will show all of the state roads in red. (You 
may have to be a little patient with the upload of the map). 
You can zoom in on the map and can click on a road and get 
its name.  This looks like the data you want, so you click the 
back arrow once to get to the Data Summary page and click 
Download to Download your Data. You will be given the 
option of choosing where you want your data downloaded 
to and what name you want to call it if you want to rename 
it.

Once you open up one of any of the data options after 
a data search, you see many more options to review your 
data.  The first you notice on the left hand side is Metadata.  
Metadata is data describing the data you want to look at 
or download.  If you open up the Metadata you will see 
descriptions of: Who made the data, Description for what 
the data is, What purpose the data was created for, Bounding 
area for the data, and a Coordinate System description, 
etc.  To the right of Metadata you see DOWNLOAD which 
allows you to download the data as a shapefile and place it 
in a folder of your choosing with the option of renaming 
it.  Next to that is PREVIEW which allows you to go to a 
map of Pennsylvania and preview the data you are looking 
to download.  Some data sets have a KMZ option which 
allows you to download a KMZ file (Key Markup Language 
Zipped file) which is a file format that is compatible with 
Google Earth.  You then can open the data in Google Earth 
and review it in that forum. Also some datasets will have a 
“Add to Arcmap” option which allows you to open the GIS 
data directly to the ArcGIS Program as a web linked dataset.  
In some cases you will also find an API to connect your 
selected data to Web based applications. You will also find 
an abstract that further describes the data you are looking 
at.

There are many different and interesting things to explore 
in PASDA. Some personal recommendations are: PennPilot 
( which are historical Photos dating back to the late 1930s and 
every decade to 1980), there are the “PAMAP Topographic 
Contours (2 ft. Interval)” Which are two foot contours for 
the entire state ( they are a bit dated form 2006 – 2008), 
PEMA is providing 6 in resolution Imagery, flown in 2018, 
for the entire state in the coming years, the counties that 
are currently available are Adams, Crawford, Cumberland, 
Erie, and Green.  I also like downloading Trails and State 
Parks to explore and state game lands I can hunt on.

These are just a few of the VERY interesting things a map 
geek such as myself can find on PASDA.  I challenge you to 
spend some time to explore PASDA yourself and find what 
cool data can be found.  S

 



KEYSTONE TAP SUMMER 201950

Throwing My Loop | Feature

In 1973 Elmer Kelton wrote “The Time It Never Rained.”  Far 
from a Western shoot-em up, the book is a gripping account 
of those who lived through a crushing drought in West Texas 
spanning real events from 1950 to 1957.  Tornadoes destroy, 
hurricanes blow, lightning makes a big show, and thunderstorms 
flood – but at least, it’s all over fairly quickly.  Drought on the 
other hand, doesn’t even announce its arrival.  It just comes in 
quietly, sits down…and stays.  And stays and stays – and slowly 
tightens it’s fingers around the throat of every living thing.

West Texans are accustomed to dry spells.  It’s part of life in that 
country, but the thing that came in the early fifties was like nothing 
before.  Rivers, lakes, ponds, streams and creeks disappeared.  The 
birds flew away.  Even the ticks left.  Only the ranchers remained.  
“It will rain,” they said.  “It will rain.”  But it didn’t rain.

Mort Hertz has been in the ranching business since 1954.  He’s 
88 now and still lives in San Angelo.  “I’ve been in business all 
these years,” he said, “and I can say anything that can happen has 
happened to me.  I’ve had hailstorms that killed three hundred 
lambs.  Lightning that killed seventy sheep.  Lightning has killed 
my saddle horses, my cows, and bad fires that burned up all my 
fences.  The drought was a hundred times worse.”

Last year, we had a taste – a small taste – of what that 50’s 
drought must have been like.  After 70 days of temperatures 
above 100 degrees and no rain for months, I learned things about 
drought that I never wanted to know.  I knew about watering 
the foundation of your home, but watering a fence?  Did you 
know a drought can knock down a fence?  No wildlife, no birds, 
just silence.  The horses staring.  More of our beautiful lake 
disappeared every day.  Later came fear.  “Should we move?  Pack 
up all our belongings and head north?”  A deep and profound 
sense of dread came on me.  I certainly would not have admitted 
to anyone what I was feeling.  Didn’t even want to admit it to my 
self…I was afraid.  That was when I went to see Mrs. Ray.

Chrystell Ray is almost ninety years of age now.  Still active, 
sharp mind intact, and even though she has been on that farm 
for most of her life, one of the most well-read human beings I 
have known.

“I’m worried about this,” I began.
“Um-hmm,” she answered.
“Have you ever seen anything like this?” I asked.
“Yes,” she said.
“Was it this bad?”
“Um-hmm.”
“Well, what do you think?”
She looked out her old farmhouse kitchen window, and I 

knew she was remembering.  Silence.  Then she turned to look 
directly at me, and with just a hint of a smile at the corners of 
her lips, she looked at me for quite some time, and then she said, 
“This too will pass.”

No psychiatrist could have helped me more.  This little ninety-
year-old woman stood up to the fear in me.  I felt the fear leaving.

“Yes,” I thought to myself.  “This is just like other things in life 
that make us afraid.  Don’t run.  Stand and wait.  Be strong.  This 
too will pass.”

And Mrs. Ray was right.  In about a month, the rain came.  Not 
in torrents, but enough to breathe again.  Enough to settle the dust, 
and to notice the pond rose just a bit.  That was a year ago.

Now the summer is here again, and we are in that time of 
heat.  The time all of us who are still in farm life look to the 
sky whenever we see the smallest cloud, and feel the thing 
called hope.  Hasn’t been nearly as bad this year, but for the last 
month… nothing.  Cracks were coming in the ground now.  
Grass withering and dying.  Ranchers and farmers avoiding 
talking about hay dreading what might come…or not come.  
Rowdy and I were outside working near the barn when we both 
saw it. Felt it would be a better phrase. 

Bent over working on some task I forget, a breeze touched my 
neck.  I looked at the dog and he was looking at me.  We both 
turned to look.  On the horizon to the far north, there it sat…a 
blue thunderhead.

“Come on,” I said to this beautiful thing – and it came.  In just 
minutes, thirty- mile an hour gusts were tearing at my clothes.  
Rowdy’s fur stood straight out from his body, his eyes squinting 
into the wind.  The horses, heads held high, faced directly into 
the coming storm, their eyes slitted just like Rowdy’s – but they 
couldn’t look away…and it came.

Sheets, torrents, wind, leaves, and water, and water, and more 
water.  I stood with my arms spread wide with that glorious 
summer thunderstorm stinging me right in the face.  My clothes 
were soaked instantly and water ran from my boot tops.  In July!  
Arms still wide, getting wetter and wetter, laughing like some 
fourth-grader playing in the rain, over and over, I shouted, “Thank 
you, Lord.  Thank you!”  I was actually cold – shaking from cold…
in July!  Rowdy ran in circles barking, the horses ran and bucked 
and snorted just like Rowdy.  And the martins peeked from their 
boxes – and I could see them smiling.  For a full hour, I stood and 
watched the rain gauge fill.  Two and one-half inches!  In my life, I 
have never enjoyed any single hour more.

In that hour, I knew how those people in West Texas must have 
felt when the rain came.  I was reminded again how we should be 
grateful for the gifts we constantly receive.  And that when bad 
times come – when our life is dry for the longest time – we should 
remember, “This too will pass.”  S  

The Time It Rained
By Dr. Michael Johnson

Dr. Michael Johnson, Texas cowboy, 
award winning author, and national 
magazine columnist has entertained, 
educated and inspired  audiences from 
Disney World to Canada with his flair 
for storytelling and talent for humor.  
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New Members of PRWA
System Members 

Avis Investors, LLC, Centre County  
Camp A While, Schuylkill County 
Eldred Borough, McKean County

Hall Environmental Services, Inc., Lycoming County  
LeMaKeDe Mobile Home Park, Berks County
Margaretta Mobile Home Park, York County 

Miller's Edgewood Mobile Home Park, Northampton County 
Old Lycoming Township, Lycoming County 

Pen Argyl Municipal Authority, Northampton County 
Richland Borough, Lebanon County 

Municipal Authority of the Township of Robinson, Allegheny County 
State Correctional Institute at Huntingdon, Huntingdon County  

Shade Acres Mobile Home Park, Crawford County 
Municipal Authority of the Borough of Smithton, Westmoreland County 

Valley Community Management, Northampton County 
Walnut Sewer Authority, Juniata County 

West Hills Area Water Pollution Control Authority, Armstrong County 
Wilderness Trailer Park, Warren County
Willowbrook Associates, Blair County  

Zelienople Airport Authority, Beaver County 

Associate Members 

Advanced Fiberglass Systems - Sharpsville, PA
Water tank and wastewater system rehabilitation with fiberglass reinforced plastic. 

FWM Operational Control LLC - Coraopolis, PA
Contract Operator Services 

Industrial Pump & Motor Repair, Inc. - Glenshaw, PA
Manufacturers Representative for Pumps, Blowers, Chemical Feed, Packaged WWTP's.

 
JS Instrumentation & Calibration - Barnesville, PA

On-Site Calibration & Service, Backflow Prevention Testing

Penn Power Systems - Philadelphia, PA
Detroit Diesel Generators, Allisan Transmission, Carrier Transicold, ISS, MTU, Power Generation Specialist 

Swan Analytical - Wheeling, IL 
Leading manufacturer of, and field service provider for, online analytical instruments for measuring turbidity, free chlorine, 

total chlorine, chloramines, bromine, ozone, pH/REDOX, dissolved oxygen, phosphate, fluoride, ammonium, nitrate, and 
conductivity/TDS in drinking water production.

Trane Comprehensive Solutions - Mechanicsburg, PA
Trane provides comprehensive, energy based solutions which allow municipalities & authorities to maximize their capital investment. 

WMK & Associates - Grove City, PA
Pipe, Valves, Fittings, Flanges and Pipe Supports 

 

From: January 1, 2019 - May 8, 2019
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Developing a Competent Workforce
By Penny McCoy

Pennsylvania’s drinking water and wastewater systems are 
critical to protecting public health, the environment and 
the continuing economic vitality of the commonwealth; 
yet, many of these systems have been allowed to deteriorate, 
resulting in an urgent need for repairs and replacements. 
Leaking collection and distribution systems, poorly 
maintained treatment facilities and combined sewer 
overflows are common throughout the state.

Pennsylvania has reported $11.4 billion in drinking water 
infrastructure needs over the next 20 years and has reported 
$17.9 billion in wastewater infrastructure needs over the 
next 20 years. Nationwide both utilities scored a D+.

The challenge confronting our state is not just a matter of 
finding the dollars to rehabilitate our aging infrastructure 
systems, but also the manpower to effectively operate our 
utilities.

Planning by both private and public water and wastewater 
systems, along with educators, labor and management 
must include encouraging knowledge transfer through 
mentorships between younger and older workers and 
ensure that the next-generation’s workforce can meet 
Pennsylvania’s water and wastewater needs.

Of special concern is the aging workforce operating the 
utility systems of the Commonwealth. As much as we would 
like to think so, we cannot work forever!

In the article: Five steps to prepare the next generation of 
water workers by Joseph W. Kane below are five steps that all 
types of utilities can follow to accelerate their recruitment, 
training, and retention efforts:

1. Train and assign staff to expand recruitment efforts 
to reach younger, more diverse workers and students 
depends on clearly describing the nature of water 
work, the potential career pathways available, and the 
education and training needed. 

2. Account for workforce demands as part of the long-
term planning and budget process  by identifying 
the most important mission-critical occupations in 
light of existing and potential pools of labor to fill 
these positions and weighing these concerns as part 
of the budget process utilities can better balance 
physical infrastructure investments with workforce 
investments.      

3. Collaborate with partners to support more proactive 
outreach and engagement  pioneering new water 
workforce development strategies often hinges on 

collaborations. A broad set of community partners, 
from workforce development boards to educational 
institutions to labor groups, need to sit at the same 
table. 

4. Launch more flexible training platforms for younger 
and other nontraditional workers  to reach more 
prospective workers and ultimately expand the 
pool of skilled labor, utilities, other employers, and 
community partners need to create more flexible 
training programs. Existing apprenticeship programs, 
rigid job classifications, and other inflexible civil 
service hiring processes make it hard for many workers 
starting (or shifting) their careers to qualify for entry-
level opportunities and gain needed work experience. 
However, developing new pre-apprenticeship 
programs, internships, and even “water boot camps” 
can expose workers to water careers, provide essential 
on-the-job training, and connect them with mentors. 

5. Support continued skills development to equip 
workers with needed competencies identifying and 
training new talent should only mark the beginning 
of a process where employers, educators, and 
other workforce groups are continually providing 
workers opportunities to learn and grow in the 
water sector. In other words, it is key to develop 
long-term careers for new and existing talent.  

The development and implementation of new competency 
models can help better define needed skillsets and prepare 
new and current workers to take on higher-level tasks. 
Customizing these models and viewing other operational 
needs in terms of emerging technologies should also be a 
priority. 

In 2009, the American Water Works Association 
(AWWA) worked with its membership to identify the 
specific competencies required for workers in the water 
and wastewater industry. In collaboration with the 
Environmental Protection Agency, Office of Water and 
the Water Environment Federation (WEF), the results of 
those efforts were translated into the competency model 
framework provided by the Employment and Training 
Administration (ETA) to create the first version of the model. 
In 2015, these organizations reconvened to begin the process 
of updating the model. Developed as a collaborative effort 
with subject matter experts from partnering organizations 
including National Rural Water Association, the updated 
model was finalized in March 2016. 
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In 2017, the model was revised again to incorporate 
foundational workplace health and safety skills from the 
National Institute for Occupational Safety and Health’s 
(NIOSH) Safe – Skilled – Ready Workforce Program 
designed to help protect America’s workforce and create 
safe, healthy, and productive workplaces.

The model is broken down into specific competencies to 
look for in a future and current employee such as:  

Tier 4: Industry-Wide Competencies
4.1 Industry Principles and Concepts: Knowledge of the 
basic and emerging principles of the water and wastewater 
industry. 
4.1.1 Be able to explain how the industry provides 
drinking water and wastewater services (including sewage 

treatment) to residential, commercial, and industrial 
sectors of the economy. 
4.1.2 Be able to explain investor-owned, municipal or 
other government, and cooperative business models. 
4.1.3 Be able to explain the role of regulators and unions 
in the industry. 
4.1.4 Demonstrate an awareness of the potential uses of 
new and emerging technologies and processes, including 
decentralized wastewater treatment systems and 
integrated water resources management (IWRM).6 
4.1.5 Demonstrate an understanding of the various types 
of wastewater systems and/or drinking water systems. 
4.1.6 Demonstrate an understanding of the components 
of water resources management. 
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4.1.7 Demonstrate an understanding of water resilience, 
the ability to reduce the magnitude and/or duration of 
disruptive events through preparedness, response, and 
recovery activities. 
4.2 Quality Control and Continuous Improvement: 
Demonstrate the ability to design, analyze, and effectively 
use systems, components, and methods within a 
framework of quality and continuous improvement.
4.2.1 Conduct tests and inspections of products, services, 
or processes to evaluate quality or performance. 
4.2.2 Incorporate new information into both current and 
future problem solving and decision making. 
4.2.3 Monitor/assess performance of self, other 
individuals, or organizations to make improvements or 
take corrective action. 
4.2.4 Determine how a system should work and how 
changes in conditions, operations, and the environment 
will affect outcomes. 
4.2.5 Use logic and reasoning to identify the strengths 
and weakness of alternative solutions, conclusions, or 
approaches to problems. 
4.3 Troubleshooting: Diagnose and correct abnormalities 
and malfunctions in equipment and production processes.

4.3.1 Monitor equipment to ensure maintenance 
schedules are adhered to. 
4.3.2 Demonstrate knowledge of normal equipment 
operation (how the individual pieces of equipment relate 
to each other) in order to spot potential equipment 
problems before they occur. 
4.3.3 Determine causes of operating errors, decide what to do 
about them, and know when to notify more senior personnel. 
4.3.4 Read and apply operations and maintenance (O&M) 
documentation. 
4.4 Environmental Laws & Regulations: Compliance with 
federal, state, tribal, territorial, and local environmental 
laws and regulations that impact the utility industry. 
4.4.1 Understand and comply with environmental laws 
and regulations that impact the water and wastewater 
industry (federal, state, tribal, territorial, and local). 
4.4.2 Understand documentation required to demonstrate 
compliance. 
4.4.3 Demonstrate professional responsibility for maintaining 
all policies and standards for health, safety, and the 
environment. 
4.4.4 Comply with federal, state, tribal, territorial, local, 
and company environmental laws and regulations. 
4.4.5 Maintain current knowledge of regulatory procedures 
governing operations. 
4.4.6 Follow recommendations and standards from 
industry associations. 
4.4.7 Identify appropriate jurisdiction for federal, state, 
tribal, territorial, and local regulatory agencies as they 
pertain to the water and wastewater industry. 
4.5 Safety Awareness: Compliance with the procedures 
necessary to ensure a safe work environment. 
4.5.1 Maintaining a healthy and safe environment 
4.5.1.1 Take actions to ensure the safety of self and others, 
in accordance with established personal and jobsite safety 
practices. 
4.5.1.2 Anticipate and prevent work-related injuries and 
illnesses. 
4.5.1.3 Comply with applicable federal, state, tribal, 
territorial, and local regulations, codes, and ordinances, 
and company health and safety policies.7 
4.5.1.4 Evaluate changes in the environment with respect 
to their impact on safety of self and others. 
4.5.1.5 Recognize common hazards and unsafe conditions 
that occur at work, their risks, and appropriate controls to 
address them.  
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4.5.1.6 Follow organizational procedures and protocols 
for workplace emergencies, including safe evacuation and 
emergency response. 
4.5.1.7 Promote effective local, state, or national security 
operations for the protection of people, data, property 
and institutions. 
4.5.1.8 Call attention to potential and actual hazardous 
conditions as they arise. 
4.5.1.9 Maintain a sanitary and clutter-free work environment. 
4.5.1.10 Maintain appropriate certification and knowledge 
in first aid or first response procedures. 
4.5.1.11 Properly handle and dispose of hazardous materials. 
4.5.2 Safeguarding one’s person 
4.5.2.1 Engage in safety training. 
4.5.2.2 Use equipment and tools in compliance with user 
manuals and training. 
4.5.2.3 Understand potential threats created by deviation 
from safety procedures and improper use of tools and 
equipment. 
4.5.2.4 Use appropriate personal protective equipment 
(e.g., safety glasses, work boots, and hard hats) and keep 
equipment in good working order. 

4.5.2.5 Stop the job if there are unsafe working conditions. 
4.5.2.6 Recognize how workplace risks can affect one’s life 
and one’s family. 
4.5.2.7 Understand the legal rights of workers regarding 
workplace safety and protection from hazards. 
4.5.2.8 Report injuries, incidents, and workplace hazards 
to a supervisor as soon as safely possible. 
4.5.2.9 Contribute to discussion of safety concerns in the 
workplace, making suggestions as appropriate. 
Tier 5: Industry-Sector Competencies
5.1 Facilities Operations and Maintenance: Treatment of 
water and wastewater 
Critical Work Functions 
5.1.1 Understand water and/or wastewater treatment concepts 
and processes and water treatment design parameters. 
5.1.2 Evaluate characteristics of source water and/or 
watershed, including normal characteristics of water and 
recognizing abnormal systems, compliance inspection 
processes, and watershed/wellhead protection. 
5.1.3 Comprehend technologies or water resource 
management, including usage, conservation, and concepts 
of urban water reuse. 
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5.1.4 Perform laboratory tasks, including collecting 
samples, interpreting the analysis, and performing plant 
processes control analysis. 
5.1.5 Understand chemical application, handling, and 
storage procedures. 
5.1.6 Diagnose and troubleshoot equipment. 
5.1.7 Understand methods to prevent, identify, and/or 
respond to water loss or sewage overflow, including leak 
detection, monitoring, or surveys at the plant and in the 
collection or distribution system. 
5.1.8 Perform start-up and shut-down procedures. 
5.1.9 Identify electrical and hydraulic principles. 
5.1.10 Adjust chemical feed rates, flows, and operation of 
process units. 
5.1.11 Calculate dosage rates, prepare chemical, and 
confirm chemical strength. 
5.1.12 Perform physical measurements and process 
control calculations. 
5.1.13 Understand principles and processes of industrial 
process control software and equipment, such as 
supervisory control and data acquisition (SCADA) 
systems 
Technical Content Areas: 
5.1.14 Biology 
5.1.15 Chemistry 
5.1.16 Mathematics 
5.1.17 Physics 
5.1.18 Hydrology 
5.1.19 Treatment Processes 
5.1.20 Laboratory Analysis and Processes 
5.1.21 Safety Procedures 
5.1.22 Water Systems Management/Administration 
5.1.23 Wastewater Systems Management 
5.1.24 System Operation and Maintenance 
5.1.25 Regulations 
5.1.26 SCADA 
5.2 Field Operations: Operation and maintenance of 
water/wastewater system infrastructure. 
Critical Work Functions: 
5.2.1 Operate, calibrate, maintain, troubleshoot, and 
diagnose system infrastructure equipment. 
5.2.2 Have knowledge of cross connection control or 
prevention and approved backflow methods and devices. 

5.2.3 Identify system infrastructure control instrumentation. 
5.2.4 Differentiate between normal and abnormal operating 
conditions and preventive and corrective maintenance. 
5.2.5 Determine the type of equipment needed to do the job 
5.2.6 Perform start-up and shut-down procedures. 
Technical Content Areas: 
5.2.7 Electrical principles 
5.2.8 Mechanical principles 
5.2.9 Hydraulic and pneumatic principles 
5.2.10 System infrastructure operations 
5.3 Public Health and Environmental Protection: Adherence 
to federal, state, tribal, territorial, and local laws and 
regulations and institution of practices that protect public 
health and the environment. 
Critical Work Functions: 
5.3.1 Ensure adherence to all applicable federal, state, 
tribal, territorial, and local water, wastewater, and bio-
solids laws and regulations, including those outlined in 
the Safe Drinking Water Act, The Clean Water Act and 
The Code of Federal Regulations and the Environmental 
Protection Agency Guidance Documents. 
5.3.2 Practice sustainability by using processes that 
ensure the technical, managerial, and financial capacity 
of the system. 
5.3.3 Take measures to ensure practice of non-polluting 
activities that conserve energy, water, and resources 
and are economically efficient, and safe for workers, 
communities, and consumers. 
5.3.4 Demonstrate awareness of the impact of the project’s 
carbon footprint. 
5.3.5 Incorporate standards and practices for achieving 
water and energy efficiency in all aspects of business. 
5.3.6 Communicate effectively and in a timely manner 
with regulatory agencies. 
5.3.7 Conduct environmental, water, and energy audits. 
5.3.8 Ensure compliance with environmental permits and 
other applicable documents. 
5.3.9 Compute design specifications for implementation 
of conservation practices. 
5.3.10 Support water conservation principles, practices, 
methods, and procedures. 
5.3.11 Communicate with the public about key trends 
and issues related to safe water. 
5.3.12 Demonstrate understanding of water scarcity, the 
lack of sufficient available water resources to meet the 
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Penny McCoy
Executive Director / 

Program Director 
pmccoy@prwa.com

demands of water usage within a region, and how it can 
impact the sector. 
5.3.13 Recommend water efficiency and conservation 
techniques to the public. 
5.3.14 Utilize recommendations from industry 
associations, such as the standards from the American 
Water Works Association and Methods of Practice from 
the Water Environment Federation. 
5.3.15 Understand state primacy agencies and the need 
for close coordination. 
5.3.16 Conduct proper public health notifications as 
required. 
Technical Content Areas: 
5.3.17 Safe Drinking Water Act 
5.3.18 Clean Water Act 
5.3.19 Stormwater regulations 
5.3.20 Reclaimed water regulations 
5.3.21 State and local requirements 
5.4 Safety and Security: Ensures safety of the public, 
employees, the facilities, and the system infrastructure. 
Critical Work Functions: 
5.4.1 Recognize potential causes and impacts of unsafe or 
insecure facility conditions. 
5.4.2 Assess risks and likelihood of disasters occurring, 
including conducting and updating as needed Vulnerability 
Assessments and Emergency Response Plans. 
5.4.3 Facilitate inter-agency communication and planning 
for emergency preparedness, response, and recovery. 
5.4.4 Follow the Department of Homeland Security’s 
Chemical Facilities Anti-Terrorism Standards (CFATS) 
regulation. 
5.4.5 Encourage utility participation in the Mutual 
Aid and Assistance Network for Water and Wastewater 
Utilities. 
5.4.6 Keep abreast of the latest scientific advances to 
protect drinking water and wastewater systems. 
5.4.7 Utilize recommendations from industry associations. 
5.4.8 Understand the potential for a cyber-attack to cause 
an interruption to drinking water and wastewater services 
and abide by your organization’s water utility cyber 
security program. 
Technical Content Areas 
5.4.9   Occupational Safety and Health Administration 
(OSHA) regulations 
5.4.10 State occupational safety regulations 

5.4.11 Cybersecurity 
The Water and Wastewater Competency Model can be 

found at:  https://www.careeronestop.org/competencymodel/
competency-models/water-sector.aspx

You can download the industry model and worksheets in 
several formats including spreadsheets to help develop want 
ad’s and interview questions.

There is little doubt that the aging workforce and 
replacement of retirees is one of the main challenges utilities 
in all sectors are currently facing.  In addition to the impact 
on daily operations, this challenge also hinders emergency 
preparedness, because new and/or younger employees may 
not have the experience or institutional knowledge necessary 
to efficiently and effectively deal with emergency situations. 
It is up to us the members of the aging workforce to develop, 
hire and encourage the next generation workforce. Our 
children’s children are depending on us!  S
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What's a Sewer Lateral and How Does It Work?
By Chris Shutt

Private sewer laterals are the portion of the sewer network 
connecting individual and private properties to the public 
sewer system. Laterals are often in poor condition, and can 
have a significant impact on the performance of the sewer 
system and treatment plant. Cracked or broken laterals 
can allow ground water and infiltrating rainwater (clean 
water) to enter into the sewer system which, at high levels, 
can cause problems at the treatment facility or overload 
the sewers and cause sanitary sewer overflows (SSOs). The 
condition of sewer laterals can affect the results of sewer 
system rehabilitation programs, particularly those programs 
investigating and addressing capacity and inflow and 
infiltration (I&I) issues. For example, after infiltration in a 
main sewer line has been corrected through rehabilitation, 
the groundwater level can rise and cause infiltration 
problems in adjacent sewer laterals (and can also result in 
water infiltration into near by basements). This means that 
repairing or replacing sewer mains to remove infiltration 
may be less effective in reducing I&I than predicted until 
the laterals also are fixed. Typically, private laterals make 
up about half of the total length of a sewer system. Even 

when the system-wide impact of infiltration is not an issue, 
defective laterals can cause sewer backups, and can be an 
important issue of concern in public works agencies. The 
owners of the laterals may be unaware of these problems or 
unwilling to fix them if the consequences do not directly 
affect them.

Clean water can be directed into the sanitary sewer system 
through other private connections. The need to remove 
sources of non-wastewater “inflow” into the sanitary 
sewer system from private property is another concern for 
wastewater managers. These inflow sources can include 
connections from roof and driveway drains and from 
basement sump pumps. These inflows were once permitted 
in many communities, but are now typically prohibited. In 
general, removal of inflow sources represents one of the 
more cost-effective ways of removing unwanted water from 
a wastewater collection system. Newer laterals are generally 
installed with polyvinyl chloride (PVC) pipe, but according 
to a Water Environment Research Foundation survey over 
fifty percent of private laterals are vitrified clay pipe (VCP). 
VCP is prone to root intrusion, cracks, joint misalignment 
and general leakage, and private laterals are estimated to 
contribute about 40 percent of a system’s infiltration and 
inflow.

This is a sample of an ordinance that was put in place by a 
local Borough. (Borough Council has adopted a new sewer 
lateral inspection Ordinance.  This takes effect immediately 
and requires that prior to the transfer of ownership of any 
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property in the Borough, the property owner must have the 
sewer lateral inspected (using a camera) as well as down 
spouts, floor drains and sump pump connections. This 
work is to be completed by a contractor with a Borough 
representative present to determine if there are any failing 
pipes or illegal connections. If any deficiencies are noted 
they must be repaired and then the property must be re-
inspected before an Evidence of Compliance Certificate 
can be issued. The Ordinance and the inspection forms are 
available on the Borough’s website.)

This Ordinance was enacted to help eliminate some of 
our inflow and infiltration issues which contribute to our 
hydraulic overloads, which have caused our system to 
experience violations and to be placed under a connection 
prohibition by PA DEP.

After identifying problems related to the condition of 
sewer laterals, a sewer department will need to determine 
how or whether to address these problems. Criteria may 
include the direct cost-effectiveness of sewer lateral renewal 
(avoided cost versus incurred cost), but may also need to 
include more general considerations affecting public health, 
the environment, and quality of life. Even when looking at 
only the direct cost-effectiveness of lateral renewal, it is 
important to see it in the broader context of “where, how 
and when” the I&I affects the system and treatment plant. 
Repairing the laterals in one small basin may not appear 
to be cost-effective if the savings are calculated only by 

multiplying the reduction in total quantity of sewage 
conveyed annually by the average cost of conveyance/
treatment per 1,000 gallons of sewage. However, the same 
repair may be cost-effective if it prevents peak flows from 
exceeding maximum design flows at lift stations or at the 
wastewater treatment plant (WWTP), or if it eliminates the 
need to upsize parts of the collection system.

Even when a municipality has concluded that their sewer 
laterals present a problem they are still often reluctant to 
move ahead. Frequently it is because the buried sewer 
laterals that are presenting a problem to the municipality 
are not causing an obvious problem to the owners of the 
laterals. This makes dealing with private property owners 
over sewer lateral repairs a difficult issue. Most private 
property owners have no idea of the condition of their 
sewer laterals and they will see little or no direct personal 
benefit from the cost to repair their lateral. Linked to the 
legal issues of ownership, who should pay, etc., are also 
questions of legal right of access to the private property 
for inspection and repair work, as well as legal liability for 
accidents during inspection or repair work.  S

Chris Shutt
Water Technician 

clshutt@prwa.com

1. C

2. C

3. B

4. A

5. C

6. C

7. C

8. A

9. D

10. C

11. C

12. B

13. C

14. C

15. B

16. D

17. B

18. C

19. D

20. A

Answers to Training Column “How To Prepare for an 
Operator Certification Exam” on Pages 22-24.
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Tim Carll 
Distribution & 

Collection System Specialist
tcarll@prwa.com

When a Technician Visits Your System
By Tim Carll

When a technician visits your system there are some 
things to keep in mind whether it be water or wastewater.

Water
• Do you as an operator know where the main valve 

shut-offs are located?
• Do you as an operator know where the service 

shutoffs are?
• Can you to the best of your ability locate  your shut-

offs and did you mark them on a current map?
• Can you shut down the loops?
• Do you have up-to-date maps?

Any information will help the technician even if you think 
it is small, it will help.

Wastewater
So many systems have existing operators that have the 

knowledge of the wastewater system they have operated, 
and have the perception that younger operators are trying 
to take their jobs. 

This is not true, but we as operators need to train and 
show what we know just for the reason we are not going to 
live forever!

To me if you know something in your system write it 
down and show them.

Locate man holes, are they paved over? Are they under 
water? Do they open?

These are just some of the questions the technicians may 
ask not to test your judgement, but to make their job more 
efficient. Keep in mind the technician is to help you. The 
more you know the better.

Keep in mind we as operators have an obligation when we 
signed on for this whether it be water or wastewater, to make 
water safe for human consumption and environmentally 
safe to discharge.

I like to add this on the safety aspect. We are not done at 
the end of the day until everyone is home.

Keep it safe.  S
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Advertise in the Keystone Tap 
and online!  

Advertising Spots Available
for 2019

Go to 
www.prwa.com/advertise

or call Pattie at (800) 653-7792 ext 110
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