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Administration | Column
Solutions

By Susan Skirta
Communication Specialist, appi energy
APPI Energy, a trusted name in energy consulting for 24 years,
is PRWA’s preferred provider of energy procurement for their
members. Through our program, members have access to a full
suite of valuable services, designed to save time and create budget
certainty. Our holistic energy management services include
negotiating and procuring electricity and natural gas from trusted
suppliers as well as efficiency and sustainability consulting related
to demand-side management and renewable energy projects.

rendering, causing less fatigue for employees. The opportunities
across North America vary regarding rebates and other financial
incentives, however we have seen some projects have up to
70% funding from the utility. For some qualified members
on bill financing has allowed them to have no upfront capital
expenditures. If you have retrofitted to LEDs over five to six years
ago, you may want to consider doing it again as the cost and
technology continue to improve.

Through the process of a facility assessment, a qualified energy
expert can identify ways to modernize old systems and equipment
and improve the environmental impact of your facility with a goal
to reduce operational expenses. Facility energy optimizations
could include HVAC upgrades, LED lighting retrofits, advanced
metering technology, and peak load scheduling. By having a
qualified expert analyze your energy profile and facilities, you will
receive personalized recommendations that are designed to help
you do more while consuming less power.

Advanced innovations in solar energy have resulted in this type
of power being one of the cleanest and most abundant forms of
renewable energy available. Recent developments in higher density
solar panels allow for the requirement of lower installation costs,
less space required, and higher performing systems. Currently, an
estimated two million solar systems are operating in the United
States and that number is growing every day.

LED projects are some of the low hanging fruit that have
helped members reduce consumption, reduce maintenance
cost, improved lighting and returned a great ROI. LED lighting
provides cleaner, brighter lighting at a fraction of the cost of older
fluorescents and metal halides. LEDs also offer improved color

2
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Our holistic energy services provide financially and functionally
vetted solutions to decrease energy costs, reduce demand and
improve resiliency and sustainability. To learn more about any of
these solution systems listed above or our procurement services
contact one of our energy consultants at appienergy.com or call
800-520-6685. S
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TRAINING SCHEDULE
July 2020

Date

Course

Contact
Hours

W/WW/
Both

County

Instructor

Member

NonMember

7/7/20

#722 Financial Management Basics for Small Utilities

6

Both

Erie

J. Opferbeck

$120

$155

7/7/20

#7391 Intermediate Applied Math for Drinking W & WW - Part II

6

Both

Crawford

W. Malehorn

$95

$130

7/14/20

#1830 Pumps

6

Both

Indiana

G. Cowles

$95

$130

7/14/20

#5444 Water Storage Tank Inspection, Operation, Design,
and Maintenance

5

W

Fayette

J. Jordan

$95

$130

7/14/20

#7945 Wastewater Maintenance

6

WW

Bedford

P. Giunta

$95

$130

7/14/20

#6110 Laboratory & Sampling Basics for Drinking Water

5

W

Armstrong

W. Malehorn

$95

$130

7/14/20

5811/8107 - Collection Systems - I & I Studies /Asset Management
with Remote Control & Monitoring for W & WW Systems

5

WW

York

Exeter Supply

$95

$130

7/15/20

#3610 Asset Management

4

Both

Snyder

C. Heister

$95

$130

7/15/20

#870 Emergency Response Planning for Small Communities

6

Both

Westmoreland

K. Wagner

$95

$130

7/16/20

#246 Distribution Components and Disinfection

6

W

Clearfield

D. Muir

$95

$130

7/16/20

#5444 Water Storage Tank Inspection, Operation, Design,
and Maintenance

5

W

Beaver

J. Jordan

$95

$130

7/16/20

#2952 Securing Drinking W & WW Treatment Facilities

5

Both

Venango

M. Emery

$115

$150

7/16/20

#2823 Membrane Filtration for W & WW Treatment

6

Both

Berks

T. Long

$95

$130

7/21/20

#317 Water Leak Detection

4

W

Luzerne

C. Shutt

$95

$130

7/21/20

#1330 Calculating Chemical Dosages for Water &
Wastewater Applications

6

Both

Wyoming

J. Jordan

$95

$130

7/21/20

#1752 Water Disinfection

6

Both

Clarion

T. Goehring

$95

$130

7/22/20

#1330 Calculating Chemical Dosages for Water &
Wastewater Applications

6

Both

Lycoming

J. Jordan

$95

$130

7/23/20

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

6

Both

Lancaster

B. Spada

$155

$190

7/28/20

#317 Water Leak Detection

4

W

Cambria

C. Shutt

$95

$130

7/28/20

#6799/7419 Wastewater Biomass Enhancement & Bioaugmentation
/ Activated Sludge: Process Control Tests & Parameters

6

WW

Montgomery

M. Gerardi

$195

$230

7/28/20

#1830 Pumps

6

Both

Lackawanna

G. Cowles

$95

$130

7/28/20

#7199 Preventing Major Events at Water & WW Systems
through Good Practices

6

Both

York

M. Harrington

$120

$155

7/29/20

#7200 Screening Water & Wastewater Systems for Safety,
Security, and Toxicity

6

Both

York

M. Harrington

$120

$155

7/29/20

#7945 Wastewater Maintenance

6

WW

Centre

P. Giunta

$95

$130

7/29/20

#8249 Wastewater Odor Production and Control

6

WW

Northampton

M. Gerardi

$195

$230

7/29/20

#7391 Intermediate Applied Math for Drinking W & WW - Part II

6

Both

Schuylkill

W. Malehorn

$95

$130

7/30/20

#3610 Asset Management

4

Both

Dauphin

C. Heister

$95

$130

7/30/20

#870 Emergency Response Planning for Small Communities

6

Both

Washington

K. Wagner

$95

$130
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TRAINING SCHEDULE
August 2020

Date

Course

Contact
Hours

W/WW/
Both

County

Instructor

Member

NonMember

8/4/20

#722 Financial Management Basics for Small Utilities

6

Both

Armstrong

J. Opferbeck

$120

$155

8/4/20

#2823 Membrane Filtration for W & W Treatment

6

Both

Fayette

T. Long

$95

$130

8/5/20

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

6

Both

Lehigh

B. Spada

$155

$190

8/11/20

#1830 Pumps

6

Both

York

G. Cowles

$95

$130

8/11/20

#5444 Water Storage Tank Inspection, Operation, Design,
and Maintenance

5

W

Clarion

J. Jordan

$95

$130

8/11/20

#8249 Wastewater Odor Production and Control

6

WW

Luzerne

M. Gerardi

$195

$230

8/12/20

#317 Water Leak Detection

4

W

Franklin

C. Shutt

$95

$130

8/12/20

#8107/1331: Asset Management with Remote Control & Monitoring
for W & WW Systems / Distribution System Troubleshooting

6

W

Cumberland

Exeter Supply

$95

$130

8/12/20

#6799/7419 Wastewater Biomass Enhancement & Bioaugmentation
/ Activated Sludge: Process Control Tests & Parameters

6

WW

Snyder

M. Gerardi

$195

$230

8/12/20

#2952 Securing Drinking W & WW Treatment Facilities

5

Both

Westmoreland

M. Emery

$115

$150

8/12/20

#6110 Laboratory & Sampling Basics for Drinking Water

5

W

Adams

W. Malehorn

$95

$130

8/13/20

#5444 Water Storage Tank Inspection, Operation, Design,
and Maintenance

5

W

Blair

J. Jordan

$95

$130

8/13/20

#870 Emergency Response Planning for Small Communities

6

Both

Lycoming

K. Wagner

$95

$130

8/13/20

#1752 Water Disinfection

6

Both

Washington

T. Goehring

$95

$130

8/18/20

#6970 Laboratory Skills For Water & Wastewater Operators

6.5

both

Lancaster

A. Rossman

$195

$230

8/18/20

#3610 Asset Management

4

Both

Mercer

C. Heister

$95

$130

8/19/20

#4125 Process Instrumentation Verification for W & WW

6

Both

Lancaster

A. Rossman

$195

$230

8/19/20

#7945 Wastewater Maintenance

6

WW

Schuylkill

P. Giunta

$95

$130

8/19/20

#7391 Intermediate Applied Math for Drinking W & W - Part II

6

Both

Chester

W. Malehorn

$95

$130

8/20/20

#246 Distribution Components and Disinfection

6

W

Beaver

D. Muir

$95

$130

8/20/20

#1752 Water Disinfection

6

Both

Carbon

T. Goehring

$95

$130

8/25/20

#1830 Pumps

6

Both

Tioga

G. Cowles

$95

$130

8/25/20

#5444 Water Storage Tank Inspection, Operation, Design,
and Maintenance

5

W

Northampton

J. Jordan

$95

$130

8/26/20

#870 Emergency Response Planning for Small Communities

6

Both

Crawford

K. Wagner

$95

$130

8/26/20

#6110 Laboratory and Sampling Basics for Drinking Water

5

W

Bucks

W. Malehorn

$95

$130

8/27/20

#3610 Asset Management

4

Both

Bedford

C. Heister

$95

$130

8/27/20

#5444 Water Storage Tank Inspection, Operation, Design,
and Maintenance

5

W

Dauphin

J. Jordan

$95

$130

Register for classes at: WWW.PRWA.COM/STORE
Classes are regularly updated on our website. Check here for the most up-to-date schedule!
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TRAINING SCHEDULE
September 2020

Date

Course

Contact
Hours

W/WW/
Both

County

Instructor

Member

NonMember

9/1/20

#1830 Pumps

6

Both

Bedford

G. Cowles

$95

$130

Sept

#722 Financial Management Basics for Small Utilities

6

Both

Washington

J. Opferbeck

$120

$155

9/2/20

#317 Water Leak Detection

4

W

Clarion

C. Shutt

$95

$130

9/2/20

#7945 Wastewater Maintenance

6

WW

Centre

P. Giunta

$95

$130

9/2/20

#7391 Intermediate Applied Math for Drinking Water and
Wastewater - Part II

6

Both

Snyder

W. Malehorn

$95

$130

9/3/20

#870 Emergency Response Planning for Small Communities

6

Both

Beaver

K. Wagner

$95

$130

9/3/20

#1752 Water Disinfection

6

Both

Lancaster

T. Goehring

$95

$130

9/15/20

#6799/7419 Wastewater Biomass Enhancement & Bioaugmentation
/ Activated Sludge: Process Control Tests & Parameters

6

WW

Lackawanna

M. Gerardi

$195

$230

9/15/20

#7199 Preventing Major Events at Water & WW Systems
through Good Practices

6

Both

Westmoreland

M. Harrington

$120

$155

9/16/20

#8249 Wastewater Odor Production and Control

6

WW

Blair

M. Gerardi

$195

$230

9/16/20

#7200 Screening Water & Wastewater Systems for Safety,
Security, and Toxicity

6

Both

Westmoreland

M. Harrington

$120

$155

9/16/20

#3613 Well Rehab

4

W

York

N. Mansuy

$95

$130

9/17/20

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

6

Both

Lycoming

B. Spada

$155

$190

9/17/20

#2823 Membrane Filtration for Water & Wastewater
Treatment

6

Both

Indiana

T. Long

$95

$130

9/22/20

#246 Distribution Components and Disinfection

6

W

Berks

D. Muir

$95

$130

9/23/20

#6110 Laboratory and Sampling Basics for Drinking Water

5

W

Chester

W. Malehorn

$95

$130

9/24/20

#870 Emergency Response Planning for Small Communities

6

Both

Clearfield

K. Wagner

$95

$130

9/24/20

#2952 Securing Drinking W & WW Treatment Facilities

5

Both

Adams

M. Emery

$115

$150

9/29/20

#7391 Intermediate Applied Math for Drinking Water and
Wastewater - Part II

6

Both

Lehigh

W. Malehorn

$95

$130

9/30/20

#3610 Asset Management

4

Both

Schuylkill

C. Heister

$95

$130

Search: PaRuralWater to stay up to
date on all classes & events!
Schedule is Subject to Change
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Don't Take the Bait

Column | Administration

By PNC Bank
Be alert to phishing emails, fraudulent text messages and
other coronavirus-related scams.
During a global crisis, health and safety is your primary
concern. However, the coronavirus pandemic can threaten
the safety of your finances and potentially make you a
victim of fraud as well. As is common with any widespread
crisis, cyber criminals are preying upon the public’s concern
and increased uncertainty at this time. Recent scams are
designed to trick people into sending money, to disclosing
personal information or to clicking on emails and websites
that deliver computer malware onto your computer or
network.

It’s important to know PNC Bank will never ask
customers for personal information via text message. If you
suspect you’ve received a fraudulent email that appears to
be from PNC, forward the message to PNC Abuse (abuse@
pnc.com). If you suspect you’ve received a fraudulent text
message that appears to be from PNC, take a screen shot of
the text message on your mobile phone and forward it to
PNC Abuse (abuse@pnc.com).
Cyber criminals are taking advantage of the fear and
uncertainty in the world right now, but you can help protect
yourself by staying informed and vigilant. Learn more at
pnc.com/security. S

You may notice email or text messages prompting you
to click on a link or call a fake number promising urgent
news about the coronavirus or asking you to share personal
or banking information. Scammers also may reach out via
text message, imitating official correspondence from your
bank’s customer service. Fraudulent text messages may
include harmful links, may link to fake login pages, or may
ask you to call a fake number. These attacks are designed
to resemble legitimate correspondence and rely on your
inability to spot them.
Beware of communications that make urgent demands,
contain grammatical errors and misspellings, and those
that request personally identifiable information (PII) such
as User ID and passwords.
Currently, common scams include:
• Impersonating a representative of a bank or other
financial institution providing or requesting
information about your account.
• Seeking donations for charitable causes related to
the virus.
• Impersonating a legitimate medical or health
organization selling products that claim to prevent,
mitigate, treat, diagnose or cure coronavirus.
• Posing as an in-demand medical supply company
offering to sell hard-to-find medical supplies to
protect against the virus.
• Taking advantage of the recent increase in work-athome arrangements by impersonating legitimate
business correspondence.
• Posing as a government organization claiming to
provide information about the coronavirus, such as
heat maps or infographics.
SUMMER 2020
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Administration | Column
Cash Reserves - Be Worth Your Weight In Water
By Chad Heister, CPA
A common problem in municipalities, which is a heart
breaker for me, is the short sightedness of Borough Councils
and Municipal Boards. Some water and wastewater authority
boards are so focused in keeping costs and water rates low, that
it’s ultimately bilking the rate payers in the end. I hear many
stories of councils skimping on inferior motors, inadequate
inventory, uncompetitive wages, and insufficient cash
reserves to make sure they are just breaking even. One of the
principals of being a water and wastewater entity is to be an
ongoing, successful, self-sustaining business enterprise. This
requires sufficient revenues to meet the current obligations,
and to ensure the needs of future generations.
The first priority for any business is to meet your operating
expenses, which we are going to by-pass in this article and
go straight to the net profit and cash reserves. Some systems
have trouble getting past this first step, mainly because
they lack the population to meet their operating expenses.
Because of the small base of population, they are burdened
with high water and wastewater rates. The guidelines by
the USDA for water and wastewater rates are 1.5% – 2.5%
of your Median Household Income (MHI) for each utility.
For example, in my county of Juniata County, according to
census.gov/quickfacts/PA, the MHI is $52,765. Therefore:
($52,765*1.5%)/12 months = $65.96/month on the low range and
($52,765*2.5%)/12 months = $109.93/month on the high range
That is what is considered “affordable” by the USDA. That is
$65.96 to $109.93 for just one utility. Double it if you are doing
both water and sewer. This range is only a recommendation
and sometimes has to be exceeded. One time I spoke with
Susan Woolard who is the Community Programs Specialist
in Washington DC for USDA, and she told me she knew of a
system that was paying 6% of their MHI! To me that would be
like having a water bill of $263/month! We have to know how
to price our product, to meet our obligations, and to ensure
financial viability and future upgrades.
Let’s assume we are making a profit. Why have cash
reserves and how much of a profit is sufficient?
Just like any business, we must demonstrate to creditors
and stakeholders that we are financially viable in order to
secure credit and meet our expenses. We are also an industry
that is providing essential services to the protection of
people and the environment. We cannot shut down even in
times of disasters, emergencies or pandemics. Some other
healthy financial indicators to keep in mind are sufficient
operating cash, credit ratings, water rate affordability, and
keeping debt under control.
8
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The water and wastewater industries are heavily engaged
in capital activities. Our systems are made to last from 25
to 100 years or more. We must rely on fully funded cash
reserves. It’s recommended to have at least four general
kinds of reserves. Some of these reserves are required
by statute or covenant. These reserves are an Emergency
(Contingent) Reserves, Debt Service Reserves, Repair/
Replacement Reserves and Capital Project Reserves.
Because every system has different kinds of treatment
processes, 24/7 operating costs, various materials of pipe in
the ground, different ages and geographical characteristics;
it's impossible to come up with an industry average for
profitability so we have rules of thumbs for cash reserves.
The rules of thumb we are as follows:
• Emergency Reserves – 10% of operating costs
• Debt Service Reserve – 10% of annual principal
and interest payments
• Repair and Replacement Fund – 2.5% of revenues
• Capital Reserves - ??? whatever your future
demands are

Column | Administration
I did have an interesting question in my financial
management class. An operator had said that the system’s
accountant told their board that their capital project fund
was nearing its limit. Capital project reserves’ have limits?
Well, yes and no. If your entity is a Township and they set
the sewer rates, they fall within the Sewer Rental Act, which
limits the Capital Reserve fund to 10% of your operating
budget. “…the thinking is that existing customers should
get the benefit of any “excess” revenues by prepaying existing
debt, not saving to lower rates for future customers.”1 This
can be bypassed a couple of ways. First, include depreciation
into your operating expenses. Some states actually are
legally required to fully fund their depreciation expense.
Pennsylvania is not one of those states, but it is a terrific
idea and would be a great practice. The second, is to have
a municipal authority set the sewer rates, which is exempt
from the Sewer Rental Act. The Municipal Authority Act
gives a great deal of liberty in setting water and sewer rates.
In the American Water Works Association’s report
on cash reserve policy guidelines, they use the City of
Harrisburg’s water system as a case study, that can be seen
below. This is an example of a cash reserve policy for a
water and/or wastewater system. This policy should outline
each individual cash reserve, its purpose (which can be
easily changed by board motion), and key characteristics
of each reserve. It should also have specific policies; for
example, the amount the reserve would be considered fully
funded would also be included. These reserves should have
separate bank accounts, this makes the accounting cleaner
and the authority board and the public can see that their
cash pile is restricted for certain purposes.

Ultimately what we are trying to do is to protect the
ratepayers. Boards and councils cannot be short sighted
to think that insufficient rates are a viable strategy. Systems
that have perpetual debt, ever increasing lines of credit, and
not saving for future expansion are systems that are not
sustainable. Municipal authorities and other government
entities, just like commercial businesses, can go bankrupt.
Cash reserves are a vital part of the long-term success of
any water and wastewater system. Lastly, don’t make it easy
for a for-profit company to come in and buy your failing
system at a discount, if they buy it, make them pay a superpremium for your well managed and successful business
enterprise. S

Chad Heister, CPA
Energy & Sustainability
Circuit Rider
cheister@prwa.com
References
1
Jens H. Damgarrd. “When Does a Sewer Reserve Fund Go from
Prudent to Illegal?” PA Township News Nov. 2018: 58-60. Print.
2
“Cash Reserve Policy Guidelines” American Water Works
Association AWWA.org April 6, 2020 <https://www.awwa.org/
Portals/0/AWWA/ETS/Resources/awwacashreservepolicynew.
pdf?ver=2018-12-17-161414-370>.
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Backflow Prevention as we Emerge from "Lock Down"
By Brian Preski, ASSE, President, National Water Specialties Company
PRWA regularly asks me to prepare articles gently
reminding, cajoling and stressing the importance for each
water system and supplier to have a comprehensive crossconnection control and backflow prevention program. These
programs bring both the system and their customers into
compliance with Pennsylvania statutory laws and regulations
and to protect the water supply for their customers from
the introduction of potentially dangerous contaminants
and pollutants either from back pressure or back siphonage
events. Now that it appears that employment shut-down
orders and restrictions on businesses are about to be lessened,
I can reasonably make two predictions that are guaranteed
to come true. Soon, government hearings at all levels will
be conducted to determine: 1) what mistakes were made in
previous years that left systems not-prepared or ill-prepared
for the recent COVID-19 pandemic (regardless of whether
that is true or not) and, 2) what actions are being taken now
to prevent “this” from ever happening again. Speeches will be
made; hearings will be televised, and fingers will be pointed.
Allow me again to make the case that the recent COVID-19
pandemic we have all just experienced highlights the
importance for systems to have a comprehensive crossconnection control and backflow prevention program
to keep those future fingers from pointing at you. With
respect to this recent outbreak, water systems have been
spared because, according to the EPA and the W.H.O., the
presence of the COVID-19 virus had not been detected “in

drinking-water supplies and based on current evidence the
risk to water supplies is low.” (World Health Organization.
2020. Technical Brief. Water, sanitation, hygiene and waste
management for the COVID-19 virus. March. Reference
number:
WHO/2019-NcOV/IPC_WASH/2020.1).
Furthermore, the EPA’s drinking water regulations also
require treatment at public water systems to remove or
kill pathogens, including viruses. EPA also supports those
systems that have already taken proactive measures to
ensure continued access to clean water for drinking and
handwashing during the COVID- 19 pandemic. Backflow
prevention is clearly one of those proactive measures.
Since the lack of headlines and articles suggest that
systems appear to have dodged the proverbial bullet in
this case because, according to the CDC, COVID-19
is mainly thought to be spread between people who are in
close contact with one another. This fact does not this mean
that water regulations will not be reviewed in the aftermath of
the current pandemic. The evidence clearly suggests that the
answer is clearly otherwise, increased oversight is coming.
It was reported on ABC News as of April 20, 2020, that
research indicated that other coronavirus strains, such as
SARS, can survive 12 days in room temperature tap water,
two to three days in room temperature wastewater, and much
longer in both at cooler temperatures, according to Dr. Ian
Pepper, PhD, director of the University of Arizona Water and
Energy Sustainable Technology (WEST) Center. While this
study was conducted long before COVID-19 became known
to all of us, its existence on the internet continues to feed
concerns about the safety of the water supply.
Likewise, an April 6, 2020 article authored by the editorial
staff of the Engineering and Technology Institute ran the
headline “Covid-19 could infect the water supply, say
researchers.” In this article it was argued that although it was
already established that “coronaviruses, including Covid-19,
can remain infectious for days or even longer in sewage and
drinking water.” The article highlighted that during the
2003 SARS outbreak in Hong Kong, a sewage leak caused a
cluster of cases through aerosolization. Although this has not
occurred during the current pandemic so far, its similarities
to SARS mean this infection route could be possible. The
transmission method could be linked to the water supply
in situations where “Covid-19 could colonize biofilms that
line drinking water systems, making showerheads a possible
source of aerosolized transmission. This transmission
pathway is already thought to be a major source of exposure
to the bacteria that causes Legionnaire’s disease.”

10

KEYSTONE TAP

SUMMER 2020

Column | Administration
In the area of cross-connection control and backflow
prevention the most concerning portion of this article
is found within the following statement “[T]hey also
suggest upgrading existing water and wastewater treatment
infrastructure in outbreak hot spots, which possibly receive
coronavirus from places such as hospitals, community
clinics and nursing homes.” Backflow events emanating
from hospitals, community clinics and nursing homes
appear in the industry articles each and every year and from
all corners of the United States.
Headline grabbing national and global events like pandemics
garner the attention of the regulators. As has been often
recognized, the adage contained within the “Five P’s” - proper
preparation prevents poor performance - are the words to
live by with respect to cross connection control and backflow
prevention. The simple reality and essential problem with
backflow is that we often don’t know about it until after it
occurs and reports of discolorations, odd tastes and smells or
sicknesses are often the first inklings that a water system has
experienced a backflow event. These events are bad enough,
adding in the potential for transmission of a virus takes this
to a new level. Experience tells us what can cause backflow line breaks, fires, and such events that cause negative pressure.
Sadly, sometimes first notice of a backflow event occurs from
customers reports to the provider. At that point it may be
too late, and the system is dealing with the consequences of
the event rather than its mitigation and prevention. Virus
transmission is even more problematic because the tell-tale
signs of a backflow event may not be present.
Compliant cross-connection control and backflow prevention
programs are an effective mitigation tool and should be instituted
in all systems. Moreover, beyond providing safe and clean water
for your customers, an effective cross-connection program
provides benefits beyond those originally contemplated when
the statutory and regulatory scheme was enacted. S
Brian J. Preski, ASSE, is President of National Water Specialties
Company and PA Water Specialties Company, and can be reached
via email at bpreski@pawsc.com or (570) 665-8633 - NAWSC offers
a no cost Cross-Connection Control (CCC) Administration Program
for utility, municipal, and privately owned water distribution systems
to support enforcement of their cross-connection control programs.
Ours is a complete start-to-finish outsourced solution – from sending
compliance notices to tracking final compliance results. This program is
ideal for water service providers who wish to maintain an effective crossconnection control program for their system to protect their customers
and water supply but are not equipped to handle all aspects of the
process themselves. Moreover, only NAWSC offers compliance tracking
of your cross-connection program in REAL-TIME employing its CCC S.M.A.R.T. (Cross Connection Control System Management Awareness
in Real Time) technology. Should a backflow event, like a water-main
break, ever occur – you will have immediate status awareness of every
backflow valve in your system down to the individual customer and
valve level. This program was a Finalist for the 2019 NAWC (National
Association of Water Companies) Innovation Award.

SUMMER 2020

KEYSTONE TAP

11

12

KEYSTONE TAP

SUMMER 2020

Mapping
Solutions
Whether you're looking for a custom map of your assets or an easy database
system, PRWA is your solution!
Diamond Maps is a cloud-based GIS designed for sewer and water
systems to help them keep track of their infrastructure.
Those starting from scratch love how easy it is to plot valve
locations and draw pipes on the rich Google imagery backdrop.
Existing GIS users move their data to Diamond Maps because they
love how their team can all manage pictures and notes. Users can
edit the map from any phone, tablet or PC.
Best of all it costs just $19/month*!

*$19/month for one user. Unlimited users are determined by each municipality.

On The Go!
o Access your map anywhere with
an internet connection.
o Runs in your browser on any
phone, tablet or computer.
o Nothing to install or back up.
o New data entered by any one
person is instantly available to all
users in your account.

Work Orders
o Work orders allow municipalities to organize and maintain repairs, routine
tasks and special projects.
o A history is maintained for the ability to export a spreadsheet of all past
and current work orders. Orders can be set to reoccurring so they can be
completed each day, week, month, or year.
o Employees can receive and complete work orders on mobile phones or
tablets.
o Work orders allow you to assign each task to a specific employee.

Whether you’re looking for a custom map of your assets or an easy
database system, PRWA is your solution!
800-653-7792 | F: 814-353-9341
138 West Bishop Street, Bellefonte PA 16823
WWW.PRWA.COM

Legislative Update

Tough Times Ahead for State Government Due to the COVID-19 Pandemic
By Erik Ross
Associate, Milliron & Goodman Government Relations, Inc.
As I write this article, like all of you, I’m under a Stay at
Home Order issued by Governor Tom Wolf in response to the
COVID-19 pandemic. Fortunately, I have been able to work
remotely and with the help from contacts on the hill, I hope
I’ve kept you all up to date on this pandemic and helped you to
navigate the government’s response to it.
As essential or life-sustaining businesses, the water and
wastewater industries have stepped up and met the challenge
to continue to provide high quality service to your customers.
While the service you provide is often called the silent service,
your excellence and sacrifice has not gone unnoticed and it’s a
tribute to the great employees who deserve our admiration and
respect for a job well done.
Unfortunately, although not unexpected, the government and
business shut down in response to this pandemic has placed a
serious strain on our economy. On April 8, 2020, the Independent
Fiscal Office issued a special report projecting a $2.7 billion to
$3.9 billion reduction in state revenues in the current and FY
2020-21 combined under two different scenarios of how long the
COVID-19 shutdown will remain in effect -- a six-week closure
ending April 27 and a 10-week closure ending May 25.
Moreover, most of our state government, including the
Pennsylvania General Assembly, has been working remotely.
Legislative sessions, while primarily focused on COVID-19
related legislation, have been a challenge with most legislators
voting remotely through the Majority and Minority Whips in
the House and via Zoom technology in the Senate.
Necessary measures taken by government, like the PA
Department of Revenue moving the tax filing date from
April 15 to July 15 to correspond with federal changes by the
Internal Revenue Service, will cause “significant disruption to
the budget process. This has put the General Assembly in an
untenable situation where they must pass a state budget by the
Constitutional deadline of June 30th without knowing what our
revenue collections will be for the fiscal year. This uncertainty
of revenues, coupled with the difficulty of projecting future
revenues in what will likely be an economy in recession, may
force the General Assembly to pass a six-month budget and
reevaluate midway through the fiscal year during a new session
of the General Assembly.
However, to fill the deficit, any tax or fee increase proposals to
boost revenues will likely need to be enacted and implemented
by the June 30 deadline to assure a full fiscal year of revenue
collections. Budget cuts will likely also be in the mix to help
close the gap, while new spending priorities, as a result of the
depleted budgets of our hospitals and state stockpiles, will require
14
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immediate action. This will not be an easy task for the General
Assembly in an election year and with an economy in recession.
Efforts to get the economy moving again will also likely be
under consideration, whether that includes infrastructure
projects or not remains to be seen. However, any infrastructure
funding initiatives will likely come from the federal government
through the State Revolving Funds for water and wastewater
and/or programs like the Water Infrastructure Finance and
Innovation Act (WIFIA).
Tough times and tough decisions await the General Assembly,
and everyone will likely be asked to sacrifice even more in the
days ahead.
We live in unprecedented and uncertain times, but
Pennsylvanians have always risen to the challenge and I’m
confident we will emerge from this pandemic even stronger due
in part to the silent service that you and other essential business
sectors have provided in this time of crisis.
We’ll be certain to keep you apprised of all these anticipated
activities and help make sure that your voice is heard on the hill. S

Golf Classic
October 8, 2020
at

Ligonier Country Club

www.prwa.com/golf
SUMMER 2020
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Disinfection - Protozoa, Bacteria and Viruses
By Wendy Malehorn
The first quarter of 2020 ended in a whirlwind. The Covid-19
pandemic brought multiple health and safety concerns.
The headline that Covid-19 was not detected in drinking
water supplies should have calmed the public. However, the
message must have been confusing since consumers continued
purchasing mass quantities of bottled water (in addition to
hand sanitizer and wipes). As the Environmental Protection
Agency (EPA) urged Americans to use water from their tap as
usual, officials developed and amended policies.1

stages. Additionally, they clearly did not care that roughly
80% of our wastewater is collected and properly treated
at a treatment facility before it is discharged to receiving
waters. If they understood the multiple barrier approach
used in the industry, it would be safe to assume they had
some understanding of the disinfection practices used to
maintain high quality water.
EPA drinking water regulations set standards for drinking water
to protect public health from adverse effects of any contamination,
while wastewater regulations aim to reduce the pollution of
surface water caused by the discharge of wastewater. To meet both
standards, systems are required to disinfect supplies.
Disinfection means the removal, deactivation or killing
of pathogenic microorganisms. Thus, microorganisms are
destroyed or deactivated, resulting in termination of growth
and reproduction. There are a number of chemicals and
processes that disinfect. Treatment methods include using
chlorination, chlorine dioxide, chloramines, ozone and/or
applying ultraviolet light.3

Empty Shelves2

Managers understood the gravity of the situation.
Preserving the health of treatment staff was a priority.
• Social distancing was taken to a new level as operation
staff was segregated from all staff and the public.
Industry leaders detailed:
• Lists of who could help in the event a system’s
operator fell ill.
• Information to operation staff on laboratory
protocols and sample collection.
It seemed a little-known fact that the public’s health was
dependent upon water treatment staff. The public clearly
did not understand that water treatment protects against
pathogenic organisms including those causing cholera,
polio, typhoid, hepatitis, and a number of other bacterial,
viral and parasitic diseases.
Besides disinfection, treatment practices at a given facility
may include coagulation, flocculation, settling, and filtration.
Some suspended particles that shield pathogenic organisms
are removed by stripping and/or chemical oxidation.
As full carts of bottled water left stores, it was obvious
that most Americans did not realize the high-quality water
supplied by a municipal system in which water is treated,
sent through a distribution system and monitored at various
16
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The disinfection process can be influenced by multiple
factors. For example, impurities in the water can greatly
affect the disinfection process.
Therefore, multiple
processes should be considered when determining the
type(s) of disinfectant treatment to be used. Specific factors
to consider would include:
• water characteristics
• effluent quality
• disinfectant toxicity
• disinfection by-product formation
• cost

Feature | Certification Study
The effectiveness of disinfection is judged by analyzing
for an indicator organism. The use of indicator organisms
doesn’t allow a direct estimation of the presence of a
pathogenic microorganism. The indicator organism looks
at the probability that it will be present. The most common
indicator organism used in the evaluation of drinking water
is total coliform and the most common indicator organism
for wastewater evaluation is fecal coliform.

Chlorination is the most common disinfectant. There are
multiple forms:
• gaseous chlorine
• calcium hypochlorite
• sodium hypochlorite
• chloramines
Chlorine is a powerful bactericide that blocks vital
activities thus inactivates and inhibits development and life.
Never has it been so clear that our profession and commitment
is protecting public health. This certification check is all about
disinfection. If you have questions, please call PRWA.
Disinfection Knowledge Check
1. Enteroviruses are a large family of viruses responsible
for many infections in children such as:
a. Tuberculosis

Total Coliform

4

Effluent limitations for bacteria are included in all new
municipal wastewater permits and permit renewals. Water
systems are required to take samples for total coliform
based on population size. If a sample test positive, staff
must collect repeat samples and analyze for E. coli.

b. Campylobacteriosis
c. Encephalitis
d. Cholera
Continued on Next Page
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2. Systems test their water for total coliform because:
a. They are always present when pathogens are present
b. The testing method for detection is easy & reliable
c. When coliform is absent, we can assume that
pathogens are also absent.
d. All of the above
3. All community water supplies must maintain a
minimum disinfectant residual concentration in the
distribution system of at least:
a. 0.2 mg/L

c. Chlorine Dioxide
d. Zinc Orthophosphate
8. The lower the pH of the water, the _____effective
chlorine is as a disinfectant.
a. Less
b. More
9. ______________
is
resistant
to
chlorine
concentrations typically used in water treatment and
is recognized as a significant waterborne pathogen.
a. Cryptosporidium parvum

b. 0.1 mg/L

b. Cholera

c. 0.01 mg/L

c. Hepatitis

d. 0.02 mg/L

d. Shigellosis

4. ________ is a protozoan organism which causes a
parasitic infection. Major symptoms of the infection
include abdominal pain and diarrhea. The organism
exists in either the free-swimming form or the oocyst.
a. Hepatitis

10. In disinfection, gaseous chlorine or sodium hypochlorite
is added to and reacts with water to form hypochlorous
acid. The hypochlorous acid also reacts with _________
to create many disinfection by-products.
a. Naturally occurring organic matter

b. Polio
c. Cryptosporidium
d. Legionellosis

b. Hydrogen
c. Carbonated synthetics
d. Paracavid matter

5. This bacterium is usually found in food or water
contaminated by feces from a person with the
infection. It was prevalent in the United States in the
1800s, before modern water and sewage treatment
systems eliminated its spread by contaminated water.

11. Bacteria, virus or cyst that can cause disease in a host
is a:
a. Cystic disease
b. Pathogenic organism

a. Cryptosporidiosis

c. Ascarsis biolist

b. Meningitis

d. None of the above

c. Hepatitis

12. In its gaseous form, chlorine is approximately______
times heavier than air.

d. Cholera
6. Waterborne illnesses can cause a variety of health
conditions including:

a. 1
b. 1.5

a. Gastrointestinal illness

c. 2

b. Respiratory illness

d. 2.5

c. Eye, ear, skin, wound infections
d. All of the above
7. After disinfection, chlorine can remain in wastewater
effluent for hours. To minimize the effects, chlorinated
wastewater must be dechlorinated using:

18
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13. Calcium hypochlorite is available in granules, pellets
or powder. It may be delivered in cans, barrels or
drums. It contains a chlorine concentration between:
a. 30-45%
b. 50-60%

a. Sulfur Dioxide

c. 65-70%

b. Sodium Bicarbonate

d. 75-80%
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14. Known to have the strongest oxidizing agent:
a. Ozone
b. Lime
c. Caustic
d. Chlorine
15. This is the result of a reaction between chlorine gas/
water solution and sodium chlorite.
a. Sodium Hypochlorite
b. Calcium Hypochlorite
c. Calcium Carbonate
d. Chlorine Dioxide
16. Ultraviolet light is an effective means to disinfect or deactivate
pathogens. This is accomplished by exposing waterborne
microorganisms to ultraviolet light having a wavelength of:
a. 254 nm
b. 400 nm
c. 728 nm
d. 1050 nm

19. Measurements of chlorine residual is accomplished in
water treatment plants generally using:
a. Diethyl-p-phenylene (DPD)
b. Copper sulfate pentahydrate (CSP)
c. Sodium tetraborate decahydrate (STTD)
d. Mercurous Chloride (MCC)
20. Facilities that store more than 2,500 pounds of
gaseous chlorine must have a:
a. Servicing Facility
b. Public Acceptance Forum
c. Risk Management Plan
d. Gas Reserve Plan
Shortly after the Covid-19 pandemic began, EPA asked
the water sector to submit stories highlighting the water
workforce and their contribution to keeping the country safe
and healthy. Stories showing the vital service of the water
sector happen every day, not just in times of crisis. If you have
a story you would like to share, I would love to hear it. Please
contact me at wmalehorn@prwa.com or (814) 353-9302x207.
Thank you for all of your hard work and dedication. S

17. The difference between the amount of chlorine
applied to wastewater and the amount of residual
chlorine after a given contact time.
a. Total chlorine

Wendy Malehorn
Training & Education
Development
wmalehorn@prwa.com

b. Free chlorine
c. Chlorine demand
d. Chlorine dose
18. The chlorine contact basin design is of critical importance
to maximize the detention time through the basin and
minimize short circuiting. ___________ within the basins
helps to minimize short circuiting and aids in mixing.
a. Baffling
b. Overdosing
c. Siphoning
d. Dipping

References:
1
Coronavirus and Drinking Water and Wastewater. (2020, April 3).
Retrieved March 27, 2020, from https://www.epa.gov/coronavirus/
coronavirus-and-drinking-water-and-wastewater
2
Mizuo, A. (2018, July 13). Look at the Empty Bottled-Water Shelves
at DC Grocery Stores. Retrieved March 27, 2020, from https://www.
washingtonian.com/2018/07/13/look-at-the-empty-bottled-watershelves-at-dc-grocery-stores/
3
Retrieved from https://www3.epa.gov/npdes/pubs/chlo.pdf
4
Division of Environmental and Community Health. (n.d.). Retrieved
March 31, 2020, from https://www.maine.gov/dhhs/mecdc/environmental-health/dwp/pws/totalColiform.shtml
5
Retrieved from http://files.dep.state.pa.us/Water/BSDW/OperatorCertification/TrainingModules/ww05_disinfection_chlorination_wb.pdf

ANSWERS TO THESE QUESTIONS CAN BE
FOUND ON PAGE 52.
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Lions, Tigers and Bears, oh my...
Online, Classroom, and Correspondence, oh my...
By Joel Jordan

It has felt a little like being in Oz for the last few months.
Or, maybe better, Alice in Wonderland. Seems like every
time we thought we knew the path forward; the path took
a sharp turn. My heart goes out to all of you out there that
suffered through this and/or lost a loved one. And, a big
thank you to each of you in your communities keeping your
utilities operating. Many of you put in extra hours and
risked the health of yourself and your family to keep things
moving. Again, Thank You!
As the classroom and PRWA Conference cancellations
starting rolling in during mid-March, I was meandering
down one of those paths that had to take a sharp turn.
Suddenly, PRWA found itself trying to meet the training
needs without the ability to hold classroom-based courses
or our annual March Conference. A significant group of
operators had to complete their Contact Hours by 3/31/20
followed by a group on 6/30/20. By early April, we didn’t
know if we’d be able to offer any classroom classes during
the 2nd quarter.
The hard turn in the pathway did force me and the PRWA
Trainers to re-evaluate online and correspondence training
options (aka Distance Learning). We are strong believers
that face-to-face and hands-on training are a must in our
industry. But, there is a place for “distance learning” and
even hybrid learning, where we give part of the course
online or correspondence and the other part in classroom
setting. Over the last few months, PRWA has been working
diligently with both PADEP and PRWA training partners
to bring you more distance learning options. If you visit
the PRWA Training website, you’ll see a solid mix of all
types to choose from based on your need. We will continue
to develop more options and your input and feedback is
always helpful to us. Drop me a line at jjordan@prwa.com
with your thoughts.
So, let’s take a moment to discuss each of these types and
talk the same training lingo:
Classroom/Onsite Training
Well, this is the tried and true one you know from the
annual PRWA Conference and around PA. Honestly,
it will never go away and PRWA will always be at the
forefront of classroom and onsite training in PA. The
learning advantages of being together with your peers and a
knowledgeable trainer is invaluable. The option of showing
live demonstrations and hands-on opportunities beat a
photo or video any day (Coffee/donuts and lunch help too!)
20
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PRWA classroom training will always be there for you!!!
But, as the world becomes more web based and sometimes
getting together in a room somewhere is tough, a training
program has to have other options. We need to provide
learning experiences that fit the needs of all operators.
So, what do we mean by Distance and Web-Based
Training??
Asynchronous Web Based Training (AWBT)
Well, now there is a fancy term…’asynchronous’. (I’ll blame
that one on the PADEP training section, although they got
it from the training industry.) Simply put, asynchronous
means that the teaching is NOT (‘a’) done at the same
(‘sync’) time (‘chronous’) as the learning. The trainer may
develop a video, a workbook or other teaching method prior
to the course and the learner works through it at their own
schedule and at their own pace. A type is a correspondence
course where an operator gets a text book to read and,
after finishing a chapter, they take a quiz, mail or e-mail it
in and get graded. The Sacramento State or “Sac” courses
have been done this way for decades. The more current
way of offering these correspondence courses is web-based
correspondence. You sign up for a course online, you read
the text on the computer and then take periodic quizzes
online. If you pass the respective quiz, then you move on
to the next chapter. The online course normally has a final
exam that you have to take and pass to consider the course
completed. One advantage to web-based correspondence
are the ability to get instant feedback. If you don’t pass
a quiz, you know right away and can go back over the
material and re-take the quiz. Other advantages are that the
developer can insert videos, animation, photos and links to
supplemental material right in the course. They are easy

Column | Training
to update when new information becomes available (vs
printing new editions of textbooks).
Additionally, some of the latest AWBT includes more
interactivity and teaching tools such as animation. In these
online courses, the participant must continuously make
choices or click to activate something or respond. These
tend to be more expensive due to the technology involved in
developing them, but can be more engaging for the learner.
Even though the method is asynchronous, there still is
a trainer or technical person available by phone or e-mail
within a day. The learning usually gets weeks or months to
complete the course.

that are learning new material don’t slow down the course
or get lost if the material is presented too quickly. They can
learn at their pace. This puts all students at the same starting
point for the Part 2, classroom portion. Another advantage
is that there is less time sitting in a classroom away from
the workplace or home. An example would be a class that
requires students to read a chapter (online or print) and
take a quiz before attending the classroom part. Expect to
see some hybrid courses offered from PRWA in the future.
As the world of training changes, so will the training
PRWA offers. See you in a class or online soon!!! S

Synchronous Web-Based Training (SWBT)
So, if you said ‘synchronous’ must mean that the training
and learning are at the same time, then you’re correct! The
classroom/onsite we mentioned above would be considered
synchronous training. Synchronous Web-Based Training
(SWBT) would be live online training. Many of you have
experience with webinars. SWBT is similar, although
a webinar wouldn’t be considered true “training” in the
Contact Hour sense. A webinar is a good method of
conveying information, but it doesn’t have any participation,
or very little, from the audience. In other words, the lecture
goes on whether or not anyone is learning anything. A true
SWBT has typical course teaching methods such as lecture,
demo and maybe even animation, but they are given live
to the audience. A key is the audience or participants
must periodically provide feedback to the trainer in a live
course. Think of it more like an online meeting where 1 or
2 people are running the meeting. In order to advance the
course, the trainer(s) have to receive periodic input from all
the participants. This might involve anything from simple
questions to more advance problem solving, small group
scenarios or calculations. Just like a classroom, but you’ve
stayed in your office, plant or home and only your face and
voice are seen in the virtual classroom. (p.s. ideally, you
have both a live camera and microphone/phone, but some
classes can be joined by only audio (if you don’t have a
computer camera)).

Joel Jordan
Director of Education
jjordan@prwa.com

Hybrid
And, of course, a hybrid course is the blending of
the classroom and distance course (synchronous or
asynchronous). This can take a few forms. Typically, a
Hybrid course involves a part that is completed as a WBT or
correspondence with an assignment that shows completion
before attending a 2nd part that is a classroom course.
The advantage of this type of learning is that part 1 can
be designed as both a quick review for those with more
subject matter experience and a slower introduction of new
material for those with less experience. The participants
SUMMER 2020
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Millersburg Area
Authority
The Millersburg Home Water Company was a privatelyowned stock corporation created on August 21, 1890 to
provide safe water to the Borough of Millersburg. The original
sources were 7 mountain springs and the only treatment
was chlorine addition. In 1948, the Millersburg Borough
Authority was created and purchased the Millersburg Home
Water Company. In 1975, Upper Paxton Township joined
Millersburg Borough in ownership of the Authority and the
name was changed to Millersburg Area Authority.

Presently, Millersburg Area Authority is a joint municipal
water and sewer authority located in Northern Dauphin
County. The Authority is governed by a seven-member
board. Five members are appointed by the Millersburg
Borough Council and two members are appointed by the
Upper Paxton Township Board of Supervisors. The board
members, who have a total combined service time of 136
years, provide experience, and continuity to the direction
of the Authority. The Authority has 7 employees: 2 water
operators, 2 wastewater operators, 2 office staff and a
manager. Currently all of the operations staff are crosstrained and assist each other as needed.

22
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In 2019, the Millersburg Area Authority served 2,284
connections, with an estimated population of 4,500. Average
water usage is approximately 310,000 gallons per day. The
Authority serves the entire Borough of Millersburg and
areas of Upper Paxton Township adjacent to the Borough.
Finished water storage is contained in three steel standpipes,
with a total capacity of 2.5 million gallons. The Authority
has two high service areas. One served by a recirculating
booster station, the other served by a pumping station and
a standpipe.

The Authority has approximately 28 miles of water mains,
ranging in size from 2 inch through 16 inch in diameter.
In 1975, only 53% of the Authority’s water was accounted
for. The Authority began aggressively replacing the aged
water mains in the distribution system. Currently, 94% of
the water we produce is accounted for. This is attributed
to the Board’s decision to upgrade their biggest asset, the
distribution system, and the operators’ diligence to locating
and repairing leaks in a timely manner. As of today, 24
miles of water main have been replaced; the average age
of all water mains in the system is 37 years old. There are
approximately 4 miles of water main that are scheduled for
replacement in the Long-Term Capital Improvement Plan.
Over the past three years, the Authority has begun replacing
aged water meters. The average age of our water meters is
approximately 26 years old. The meter replacement program
is to be completed in phases, so it can be paid for over a few
years and does not overwhelm our operations staff.

Featured System | Water
The Authority currently obtains its raw water supply from
6 springs, one spring fed mountain stream, 9 drilled wells
and a surface water intake on the Wiconisco Creek. All
these sources combined could produce 2.162 MGD. Prior to
enactment of the Pennsylvania Safe Drinking Water Act, the
only treatment provided to the supply sources was chemical
addition for disinfection, fluoridation and corrosion control.
Investigations following the passage of the SDWA determined
that the spring supplies were under the influence of surface
water. In addition, four of the wells, two drilled in the early
1900’s and two developed in 1991 were found to have levels
of iron and manganese exceeding secondary maximum
contaminant levels. The Authority initiated a project to
provide filtration for the spring supplies and treatment for the
wells containing high levels of iron and manganese.
In an effort to protect the quality of their supply sources, the
Authority, in conjunction with Gannett Fleming developed
a Source Water Protection Plan, which was approved by PA
DEP in 2003. The Authority has also partnered with the
Dauphin County Parks and Recreation Department and
the Ned Smith Center for Nature and Art to promote use
of the watershed lands owned by the Authority for public
recreation and environmental education.

A dual stage pressure filtration system was constructed
which allowed the existing raw water pumping station
and finished water storage facilities to be incorporated
into the water filtration project without requiring major
modifications. Design of the water filtration plant was
initiated in 1992 by Gannett Fleming, Inc., the Authority’s
consulting engineer. The water treatment plant project
included construction of the water treatment plant,
raw water pumping station renovations and backwash
wastewater basins. The plant was completed and placed
into service in 1994.
The plant has a capacity of just over 1 MGD with all three
process trains in service. Typically, one train is operated at
a time. The plant is providing: Removal and disinfection
of pathogenic organisms, Removal of suspended solids
and colloidal matter, Reduction of iron and manganese,
Reduction of disinfection by-products, Optimization
of fluoride concentrations and Production of stable,
noncorrosive water. Since startup, the plant has successfully
met all goals for treatment, including low finished water
turbidity, iron and manganese levels in compliance with the
MCLs. The construction of the filtration plant has allowed
continued use of the spring supplies and the four wells, thus
doubling the capacity of the available supply sources.

There are many projects planned, or in progress, in the
Authority’s Long-Term Capital Improvement Plan. In 2020
we are installing a Chlorine Booster Station at a standpipe,
in order to comply with the Disinfection Requirements
Rule. We are also upgrading our Water Plant PLC / SCADA
system to comply with the 2019 General Update and Fees
Rule - Alarm and Shutdown Requirements. In the near
future, we plan to replace our water plant media, replace the
remaining residential water meters and continue replacing
aged water mains.

If you are in the area, take a ride across the Susquehanna
River on one of the historic Millersburg Ferry boats and
stop in to say hello. S
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Clean Water Tanks = Clean Water
By Erin Schmitt, media/director/technical writer for Pittsburg Tank & Tower
Drinking water from a tap is, ideally, supposed to be clean
and refreshing. No one’s ideal drinking water has remnants
of dead birds in it. That sounds disgusting, right? But water
can have all sorts of contaminants floating in it because of
how it’s stored – or rather how well and often its storage
container is cleaned, disinfected and maintained.
Water isn’t the only thing found in water storage tanks.
Dirt, mud, rust, bacteria, plus dead animals of the fish, fowl,
insect, reptile, and mammal variety, can end up in potable
water tanks. Sediment – a build-up of mud, sand, and dirt,
can also be a problem, coating the bottom of the tank inches
or even a foot or deeper. A build-up of dirt is yucky enough
in itself, but sediment is also a breeding ground for harmful
bacteria. The longer the sediment buildup remains, the
greater the chances are for contamination.

the bottom of the tank and fill up the pipes, or if it comes from
wells that bring sediment into the system, tank owners might
want to consider cleaning their tanks on an annual or on a
biennial basis. Tanks that are known to be prone to sediment
build-up might also benefit from an annual washout.
Of course, people don’t always follow recommendations,
especially if those recommendations don’t fit within a
budget. Some water tanks, particularly if they are for fire
protection rather than potable water, might go a decade or
even decades before they are cleaned and disinfected.
Once a tank owner approves having their tank cleaned, there
are a few things to consider, like how it should be cleaned.
There are three common cleaning techniques: ROVs, dive
and dry cleanouts. Tanks owners should carefully consider
the advantages and drawbacks of all three before selecting
which way would be the best to clean their tanks.
If a tank is cleaned by divers, it does not need to be
emptied. Divers and their equipment are disinfected before
entering the tank. Licensed divers can clean tanks that
ROVs can’t effectively reach. Divers are also able to look
over the tank with their own eyes, possibly seeing it better
than a machine would.

Dead Squirrel in Water Tank

So, just how often should a storage tank be cleaned? Well,
that depends on a few factors. Whether or not a storage tank
has cathodic protection determines what recommendations
to follow on when it’s best to clean and disinfect the tank.
Tanks with cathodic protection, which helps prevent the
metal from corroding, should be cleaned and disinfected
every five years. Tanks that don’t have cathodic protection
and are therefore more vulnerable to corrosion should be
cleaned and disinfected every three years, according to the
NFPA. According to AWWA M42 2013 Tank Washouts,
“tanks should be washed out and inspected at least once
every three years, and where water supplies have sediment
problems, annual washouts are recommended.”
It also might be prudent to clean some tanks more often than
every three or five years. If a tank is located near saltwater,
which can be highly corrosive, and sand, which can settle in
24
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ROVs, or remotely operated underwater vehicles, have
a few advantages that make them the most appealing
cleaning option. One benefit is that the tank doesn’t have
to be emptied. As the name implies, the ROVs are remotely
operated so no one enters the tank. Each robot has a camera
that allows the operator to see the tank’s interior without
ever setting foot inside – drastically reducing the potential
for work-related injuries. Before being placed in the tank,
the ROV is carefully disinfected.

Column | Water

ROVs can clean most tanks – though certain designs like old
riveted tanks pose challenges. Also, if there is a lot of sediment
in the tank – say about eight or nine inches at the bottom –
ROVs will likely get hung up in the gunk and not be able to
clean the tank. That’s when it’s best to do a dry cleanout.
Clean Interior

Cleaned and disinfected potable water tanks should be
tested for bacteria before the tanks are refilled with water
and restored to service. Water tanks can be a breeding
ground for bacteria like Legionella and E. coli, exposure
to which can cause sickness and can even be fatal in some
cases. Cleaning and disinfecting water tanks can prevent
bacteria growth and allow for a clean tank that is capable of
maintaining clean, refreshing water. S

Before Dry Cleanout

Dry cleanouts require a tank to be emptied and taken out
of service. Depending on what the water tank is used for,
potable or fire protection or both, this might necessitate
installing a temporary backup tank in case of an emergency
or relying on other tanks in the system to provide enough
water. Once the tank is drained, workers can go in and
clean the tank. AWWA disinfection standards and testing
should be adhered to during dry cleanouts.
Three forms of chlorine are used to disinfect water
tanks – liquid chlorine, calcium hypochlorite, and
sodium hypochlorite. All three chlorination methods are
recommended by the AWWA.
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The Case For Inspecting Fire Hydrants
By Mueller Co.
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Mt. Pocono Wastewater
Treatment Facility
The Mt. Pocono Wastewater Treatment facility
operated by the Mt. Pocono sewer authority (MPMA)
located in Monroe Count PA. Originally Constructed
in 1975 has an organic capacity of 1800 pounds of
BOD/day, 350 pounds of N/day and 65 pounds P/
day. With a hydraulic loading capacity of .600 MGD
or .075 gallons per three- hour cycle. Mount Pocono
services Mt. Pocono Borough, Coolbaugh Township
and Monroe County PA.
The Mt. Pocono plant serves approximately 1,400
connections maintains 14 miles of collection system
with two pumping stations. Mt. Pocono Authority Pictured left to right are James Maua Jonathan Klotz Dan Fisher Rich Gannon Moses
Morla Suzan Hanc Barbara Krems and Charlie Costanzo
employs 5 licensed operators including the executive
director Jonathan Klotz along two office staff and one
2019 with plans to continue camera work in 2020. Repairs
operator trainee. Arro Consulting currently serves as needed from previous camera work is currently out to bid.
their engineer.
Mt. Pocono smoke tested the entire collection system 2019
Mt. Pocono plant process utilizes a sequencing batching
reactor (SBR) with a large spray irrigation system. Included
in the process is a specialized odor control system. Seven
days of effluent storage and sand filtration. Mt. Pocono
utilizes gas chlorine for filamentous control, Magnesium
Hydroxide for PH control and Aluminum sulfate for
Phosphorus removal with Ultraviolet disinfection.
Included in the process is aerobic digestion with plans to
install a screw type press in the future for solids handling.
Mt. Pocono has a 98 percent BOD removal rate with a 99
percent Nitrogen removal rate and 99 percent phosphorus
removal. With past rainfalls of 39.6 inches in 2017, 71.2
inches in 2018 and 41.9 inches in 2019. Mt Pocono has
continued work in the collection system including Camera
work from sewer specialty services in 2018 and PRWA in
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with assistance from PRWA staff. In 2019 Mt. Pocono
implemented a flow study program handled by in house
staff with both visual inspection and portable flow meters.

Mt. Pocono’s 20-million-dollar upgrade to the treatment
process include improvements to spray irrigation system,
large equalization tanks and more effluent storage
including upgrades in technology with equipment.
Biological augmentation has been key to the treatment
plants success. Tackling the inflow and infiltration has
also been key. Mt. Pocono has recently conducted an
energy audit to reduce energy consumption. The new
construction has presented the staff and director Jonathan
Klotz with many challenges.
MPMA has made great strides in improving viability,
versatility and sustainability for the system with the
leadership of board members Michael Oser, Matt Hensel,
Ron Emil, Michael Penn and Aida Montanez. Along with
solicitor Scott Lipson from Norris-Mclaughlin (Allentown
PA.), Accountant Dean Cable (Lawrence Cable Associates;
Wilkes-Barre PA.), Arro Consulting (Ed Overberger,
David Kee, John Hart and Alex Morrison; Wyomissing PA.
MPMA has also been selected as the Wastewater system of
the year by PRWA award selection committee. S
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Diluted Settling Test
By Tom Goehring
As I’m writing this article, the world is dealing with the
Corona Virus, I’m stuck at home and not allowed to travel,
and as if that’s not enough they stopped making Corona
beer. Seriously, there’s really people that think that’s where
it came from? Anyway, I’m sure we’re all tired of hearing
about that so I thought we would discuss a little trick to help
with activated sludge process control. It’s a trick I have used
to help convince operators that they need to “waste more”.
There a few things that can cause sludge to settle poorly in
the clarifiers and the settleometer in the lab. One of those
is filamentous bacteria. Filaments are buoyant and will
keep the sludge from settling or cause what we refer to as
“bulking sludge”. Another thing that can cause bulking is
a young sludge. The younger a sludge is, the lighter and
fluffier it becomes, which again prevents it from settling.
There is one other thing that looks similar to bulking sludge
in the sense that after 30 minutes it may have only gone
down to 800 or 850 in the settleometer. That thing is just
too much sludge. Sludge can only settle so far and if you
have an overabundance of it your settling numbers will rise.
One way to check and see what problem you are
experiencing is the diluted settling test. It is very simple
to perform and doesn’t take long either. If you use beakers
or settleometers to do your test it doesn’t matter but I
recommend that you don’t use graduated cylinders because
the narrow diameter can affect the settling. Whichever you
use, take three of them and fill one to 1000 ml. with your
mixed liquor suspended
solids, fill another to
750ml., and fill the last
one to 500 ml. Then
use clarifier effluent to
top off the second two
and fill them to 1000 ml.
Then start the test and
watch them settle. If you
have too much sludge
you will still see the
characteristics of an old
sludge, like fast settling
and a lot of pin floc in the
supernatant, but what
we are concerned with is
where they have settled
to after 30 minutes.
MLSS with filaments
leaving a clear supernatant
after 30 minutes.
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Diluted settling after 30 minutes. From left to right: 500 ml. MLSS, 750ml.
MLSS, 1000 ml. MLSS.

At the end of the test if all three have settled the same
or about the same your problem is probably filaments.
Filaments are buoyant and diluting the activated sludge will
have no effect on them. They will still float. Another thing
common with filaments is a very clear supernatant. The
sludge won’t settle far, but the filaments act like a filter and
leave clear water behind.
However; if the diluted samples settle lower than the
undiluted, your problem is too many solids, and by diluting
it (or reducing the volume of sludge in the sample) the
sludge could drop farther. Like I said, it may still not look
very nice. It will probably be cloudy and maybe have some
floating solids, but most of the time you can’t fix things just
with dilution (wouldn’t that be nice).
Once you complete the test you will then know if your
next step is chlorine addition for filaments or increased
wasting. Or maybe both, you know how much I like
wasting. So, I hope this information will help you in the
future and now I need to get back to figuring out how to do
live operator training classes over the internet. If you attend
one of those classes listen closely, you might hear Sponge
Bob in the background. Isn’t it great having everyone home
together…..for weeks on end? S

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

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

Two-way Messaging

Collect and organize alert responses in reports for easy
analysis and action.

GIS Mapping

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

Inbound Hotlines

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

World Class Customer Support

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

Rock Solid Network

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

Packed Full of Features

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

CONTACT US:
(800) 794-3891
info@swiftreach.com
www.swiftreach.com

14 Industrial Ave, Suite 3
Mahwah, NJ 07430
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Special Report: AWIA Risk and Resilience Assessment Checklist
Posted May 12, 2020 by Kalli Forshee

The National Rural Water Association is pleased to announce that the partnership between the Environmental
Protection Agency and NRWA has produced a simplified checklist for small systems to utilize for remaining
compliant with the risk and resilience assessments under America’s Water Infrastructure Act of 2018 (AWIA).
This guidance is intended for small community water systems (CWS’s) serving greater than 3,300 but less
than 50,000 people. Community water systems serving less than 3,300 people are not required to conduct
risk and resilience assessments under AWIA, however, it is recommended that these systems use this, or
other guidance, to learn how to conduct risk and resilience assessments and address threats from malevolent
acts and natural hazards that threaten safe drinking water.
What are the Risk and Resilience Assessments Requirements in AWIA?
AWIA requires community water systems serving more than 3,300 people to assess the risks to and
resilience of the system to malevolent acts and natural hazards. The law specifies water system assets that
the assessment must address. These assets are listed in Tables 1a through 10b in the Risk and Resilience
Assessment.
Community public drinking water systems must certify to EPA that the system conducted the assessment
not later than the following dates:
• March 31, 2020 for systems serving 100,000 or more,
• December 31, 2020 for systems serving 50,000 or more but less than 100,000,
• June 30, 2021 for system serving more than 3,300 but less than 50,000.
National Rural Water Association (NRWA) is the leading technical assistance provider for public drinking
water and for providing immediate on-site emergency response in the United States. NRWA is proud to have
provided the input and assistance through partnership with EPA to develop the small system checklist for
risk and resilience requirements to keep our nation’s public drinking water safe and ready to respond.
For further assistance, contact your State Rural Water Association to provide the on-site assistance needed
to understand, perform, and comply with these risk and resilience requirements and to provide on-site
recommendations to keep your water system compliant and operating smoothly. As the nation’s only genuine
Circuit Riders, your State Rural Water Association is prepared to assist you in any way and at any time.

To Download the checklist,
please visit our special Coronavirus COVID-19 Recources section on our website at www.prwa.com
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Flushable Toilet Wipes Don't Actually Dissolve...They're Clogging
Sewer Systems Across America
By Dana Dovey, Medical Daily
Let’s get something straight: Nothing besides toilet
paper and human waste should ever be flushed down
the toilet. This includes: paper towels, feminine hygiene
products, dead gold fish, and most importantly, baby wipes.
Apparently, a ton of people missed out on this important life
lesson, and it’s causing a tremendous amount of trouble for
sewer systems across America.

2007, AP reported. To prove this hypothesis, sewer officials
in Vancouver, Wash., dyed various types of flushable wipes
and sent them through more than a mile of sewer pipes to
see what happened. Turns out, other than receiving a few
rips and tears along the way, the wipes remained basically
intact.
In one western New York town, the problem got so
bad that sewer workers set up traps to catch the wipes in
order to track which households were contributing to the
problems. “We could walk right up, knock on the door and
say, ‘Listen, this problem is coming right from your house,’”
said Tom Walsh, senior project coordinator at South &
Center Chautauqua Lake Sewer Districts, to the AP.

“Flushable” toilet wipes are clogging sewer pipes across the country.
Screenshot NBC New York

Unfortunately, not even “flushable” bathroom wipes are
safe enough to flush down the toilet. These wipes may go
down the toilet when you hit the flush lever, but experts say
once inside the sewer system, they aren’t breaking down.
This is costing cities millions to unclog and replace backed
up pipes and pumps, the Associated Press reported. “They
wind up where they shouldn’t, they’re not decomposing,”
Jim Pynn, a water treatment plant manager in New York
City, told NBC NY.
The National Association of Clean Water Agencies claims
that complaints about sewer system problems have spiked in
the past four years, which pretty much coincides with when
the flushable moist toilettes entered the market in about

The wipes remain more or less intact once in the sewer pipes.
Photo screenshot NBC NY

One suggested alternative for those who desire a fresh
bottom but don’t want to have sanitary workers knocking
on their doors is a bidet. These devices are popular
throughout the world, found in 60 percent of Japanese
households and nearly 90 percent of Venezuelan homes,
Scientific American reported. Hands-free bidets are also
more hygienic than moist toilet wipes. Almost 80 percent
of all infectious diseases are passed on by human contact,
and only about half of the world’s population washes their
hands after using the toilet, Scientific American reported.
“If you don’t have to use your hands at all then there is
less chance of passing or coming in contact with a virus,”
the BioRelief manufacturers claim.
If a bidet isn’t your style, then please continue to use moist
wipes. Just don’t flush them down the toilet. S
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In Memory of

Blaine E. Rhodes
5/7/36 - 3/19/20

Blaine's father introduced him into the Water Utility Business when he
was 13 years old, and it became his passion since then. He worked to
provide this and other utilities to his community for 70 years. Later in his
life, Blaine became the Director of District 6 for the Pennsylvania Rural
Water Association, serving the association in numerous leadership roles
between 1998 through the present. He greatly enjoyed traveling with his
sons and daughters to water utility meetings and conferences all over the
United States.
Blaine was an amazing person and led a
remarkable life. We were so lucky to work
with him. ~Board & Staff at PRWA
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PFAS: Preparing for an Emerging Contaminant
By Kurtis Wagner
In the previous edition of the Keystone TAP we explored
some of the general history and concern regarding
an emerging family of contaminants called per- and
polyfluoronated chemicals (PFAS). Because over 3,000
different unique substances exist within the family of
chemicals known as PFAS, comprehensive testing is difficult
to achieve. Two specific subgroups of perfluoroalkyls
found to be harmful to human beings have been studied
more extensively than others in peer reviewed scientific
literature. Perfluoro-octane sulfonic acids (PFOAs) and
Perfluorooctanoic acids (PFOSs) are widespread because
they are persistent in the environment and do not readily
break down when exposed to air, water, or sunlight. They
can be found in both groundwater and surface water, and
PFOA and PFOS are persistent in the human body, and
exposures to these chemicals are known to have a number
of adverse effects in laboratory animals and humans.1
Is my water supply contaminated?
Water supplies with
wellfields or surface
water intakes located
near PFAS producing
manufacturing
discharge,
waste
disposal sites, and
firefighting foam sites
have elevated risk for
the detection of PFAS
in water sources. In addition to industrial facilities that
either produce or use PFAS in a manufacturing process,
Pennsylvania is home to 43 active municipal solid waste
disposal facilities encompassing over 29 square miles of
the statewide landscape. These landfills were not always
required to use protective liners, and they potentially
contain solids or sludge with varying concentrations of
PFAS. Additionally, firefighting foam training sites operated
by military, municipal, or private entities are at risk for high
ground water concentrations of PFAS. Despite their phaseout in 2001, these firefighting foams maintain a lengthy
shelf-life and are likely still amassed in storage for ongoing
use. Also, because PFAS chemicals do not breakdown in
the environment these contaminants may persist long after
such activities have ceased.
Because of the health-related risks posed by these
substances known as emerging contaminants, PA DEP
has begun to systematically test public wells across the
Commonwealth. As public water supply board members,
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operators, and suppliers, your knowledge of local activities
may help you determine your potential risk for PFAS
contamination in drinking water supplies.
The table on the following page shows a
small portion of the public wells sampled
in initial DEP tests. To view the current
table of PA DEP baseline Surface and
Ground Water intake test results scan
the QR code to the left with your smart
phone camera or use the following URL:
https://www.dep.pa.gov/Citizens/MyWater/drinking_water/PFAS/
Is PFAS Regulated?
There is currently no federal regulatory standard for PFOS
and PFOA in public water supplies. Under current state and
federal regulations, public water supplies are not required
to report sample results of PFAS to regulatory authorities
unless they exceed the Environmental Protection Agency
(EPA) Health Advisory Level of 70 ng/L (1 nanogram/liter
equals 1 part per trillion). Due to a lack of guidance from

Column | Sourcewater

Table 1: Selection of PA DEP PFAS Statewide Sampling Test Results

the EPA, the Pennsylvania Department of Environmental
Protection Bureau of Safe Drinking Water is currently
developing (beginning in 2019) a statewide maximum
contaminant level for certain PFAS substances under the
guidance of an advisory team with specialized, technical
expertise.2 The process will address the following guidelines
outlined in Pennsylvania’s Regulatory Review Act (71 P.S.§§
745.1-745.14) including:
• the compelling need for regulatory action,
• the scientific basis and the data used to develop the
regulation,
• all direct and indirect cost estimates to be incurred
by the commonwealth and affected stakeholders,
which include public water suppliers, customers,
and regulatory agencies,
• a statement of legal, accounting or consulting
procedures and additional reporting, or
recordkeeping or other paperwork, including forms
that are required for implementation,
• a schedule for review of the proposed regulation,
• the persons, small businesses, businesses, and
organizations affected,
• the financial, economic, and social impact,
• special provisions for affected groups,
• possible alternative regulatory provisions,
• and a plan for evaluating the regulation’s
effectiveness.3

How can PFAS contamination be treated?
In the event that certain PFAS become regulated
contaminants, best treatment options may vary depending
on the volume of water being treated, concentration of
PFAS or other contaminants in water sources, and the
specific types of PFAS found in the water supply. Of the
many types of PFAS, Perfluorooctanoic acid (PFOA) and
Perfluorooctanesulfonic acid (PFOS) are the most studied.
The following treatment technologies are currently being
used at contamination sites or discharges and deal primarily
with chemicals within these two families of PFAS.
Activated Carbon
Activated carbon is typically used to absorb
natural organic compounds, taste and odor,
and synthetic organic chemicals (SOCs)
in the treatment process. In this type of
filtration for PFAS the chemical compounds
are affectively absorbed into the highly
porous filter media. Granular Activated
Carbon (GAC), made from wood, lignite, or
coal can be 100% effective for a given period of time when
depth of carbon bed, flow rate, temperature, type of PFAS,
and amount of contaminant are properly designed into the
process according to EPA researcher Thomas Speth. It is
important to consider the type of filtration selected based
on the specific variants of PFAS contaminants. Speth notes
that GAC is effective for longer-chain PFAS like PFOA
and PFOS, but is less effective for shorter chain PFAS like
Perfluorobutanesulfonic acid (PFBS) and Perfluorobutyrate
(PFBA). Another factor to consider with GAC treatment is
the need to properly dispose of the PFAS contaminated sludge
from the spent carbon media during media replacement.
Continued on Next Page
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Continued on from Previous Page

Additional PFAS Resources

Ion Exchange
Ion exchange treatment using resins is
another potentially viable treatment
solution for removing PFAS from
water. The resins used in ion exchange
treatment are resistant to acids and
bases as well as being water insoluble.
Two categories of ion exchange exist for
contaminant removal, which may be thought of
in terms of the negative and positive polarity in a magnet.
Negatively charged cationic exchange resins (CER) are used
to attract positively charged contaminants, and positively
charged anionic exchange resins (AER) are used to remove
negatively charged contaminants such as PFAS. AER is a
highly effective treatment option for the removal of PFAS in
water when designed and operated according to the specific
treatment parameters. AER is also able to provide 100%
efficiency when designed properly and operated according
to the effective life of the resin. While ion exchange is
typically more expensive than GAC, single use resins can
be incinerated, eliminating the need to treat, handle, or
dispose of contaminated sludge.

The impact of PFAS on water sources and human health is
slowly becoming a progressively clearer picture. Community
Water Systems who determine that a water source is at
risk for PFAS contamination may consider obtaining
objective knowledge through testing through a certified
lab. Additional guidance may be given by contacting the PA
DEP PFAS action team using the link below.
• Read the complete PA DEP PFAS Action Team
Initial Report: http://files.dep.state.pa.us/Water/
DrinkingWater/Perfluorinated%20Chemicals/
Reports/20191205-PFAS-Action-Team-InitialReport-Pennsylvania.pdf
• Environmental Working Group PFAS testing
results and interactive map: https://www.ewg.org/
research/national-pfas-testing/
• Access more information about PFAS removal in
drinking water: https://oaspub.epa.gov/tdb/pages/
general/home.do S

High-Pressure Membrane
According to Speth nanofiltration and reverse osmosis
are less effective treatments for specific PFAS, however
they can potentially remove over 90% of a wide range of
short and long chain PFAS. This flexibility in treatment
makes high-pressure membranes a potentially viable option
for lower concentrations of a wide range of multiple PFAS
contaminants. Both membrane types allow about 80%
of the influent water to pass through the filter with about
20% rejected as contaminated wastewater. One variability
between the two membranes is that nanofiltration
membranes will remove a high percentage of water hardness
while allowing sodium chloride to pass through, while
reverse-osmosis also rejects a high percentage of all salts.
The required management of waste stream poses another
hurdle to the feasibility of high-pressure membranes for
PFAS removal in public water supplies.4

Kurtis Wagner
Sourcewater Protection
Specialist
kwagner@prwa.com
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Newest Member of the Team!
By Rebecca Holler
It’s early morning as I write this hello to each of you, and
that gives a unique perspective. The sun just rose a few
minutes ago, and a new day has started. My position with
Pennsylvania Rural Water Association feels like that for
me. It offers new opportunities and excitement. However,
like my morning, it still has some of the old comforts like
coffee from my favorite mug.
Prior to my career with PRWA, I worked in the
environmental field with a focus on stream and watershed
ecology. My time was spent writing watershed plans, field
sampling, and teaching others about the importance of
clean water and how humans impact it. Along with that
was learning about groundwater and even assisting with
some source water protection planning. I worked with
municipalities through a grant initiative to improve
streams by improving roads, and a few other tasks along
the way. It was a diverse background but was focused
around streams and the life in them.

That’s why this feels like a new day. Some people think
that a sunrise means a complete fresh start to life, but that
is not true. This fresh new day is just an opportunity to
take the lessons learned and apply them to something
novel. It is my hope to apply my passion for helping
others, knowledge from my past, willingness to learn, and
communication skills to my new role on the Source Water
Protection Team. S

Rebecca Holler
Sourcewater Protection
Specialist
rholler@prwa.com
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Answers to Certification Study Feature
“Disinfection - Protozoa, Bacteria and Viruses”
on Pages 16-19.
1. c

13. c

2. d

14. a

3. a

15. d

4. c

16. a

5. d

17. c

6. d

18. a

7. a

19. a

8. b

20. c

9. a
10. a
11. b
12. d
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New Members of PRWA
System Members
Brookhaven Estates, Washington County
Chaucer Estates, Allegheny County
Colonial Glenn Estates, Beaver County
Country Meadows Estates, Indiana County
Crescent Lake North Community Association, Pike County
Deerwood MHC, Westmoreland County
Hannibal Estates, Butler County
Harshbarger MHP, Beaver County
Pine Valley Estates, Butler County
Placid Manor Mobile Home Park, Westmoreland County
Port O'Call Recreational Club, Butler County
Skyview Terrace, Beaver County
Sunset Point Association Water Company, Northampton County
Westwood Park Water Association, Blair County

Associate Members
Arthur Hall Insurance - West Chester, PA

Arthur Hall Insurance has been advising and protecting individuals, families, businesses and organizations since 1966. By listening closely to our
clients and putting their interests first, we have steadily grown. Arthur Hall Insurance is licensed in over 40 states across the country and has access
to a vast number of national and regional insurance carriers. While we value our ranking and ability to write coverage across the country, the
products and services we provide for our clients is what we value most.

Bortek Industries - Mechanicsburg, PA

Municipal and Industrial Equipment, Cleaning Supplies

Chesapeake Environmental Equipment - Morgantown, PA

Chesapeake Environmental Equipment represents premium water & wastewater equipment. This includes UV disinfection, carbon odor control, and
lagoon aeration.

Deckman Motor & Pump, Inc. - Bridgeport, PA

Pumps are expensive pieces of equipment, and if your pump isn’t running efficiently, you’re looking at a major bill if you wind up having to replace
it. Fortunately, you have other options. At Deckman Motor & Pump in Southeastern Pennsylvania, we provide pump repair for just about every
model, including those designed for pools, wells, spas and wastewater.

Pure Water Systems - Pocono Lake, PA

Certified Water Operator and Water Treatment Services

Scadatek, Inc. - Manlius, NY

Specializing in Emerson and Bristol Babcock Control Systems

VEGA Americas, Inc. - Cincinnati, OH

VEGA is a global manufacturer of sensors for measuring level, point level, pressure as well as devices and software for integrating them into process
control systems.
From: February 12, 2020 - May 11, 2020
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Cross-Connection Control &
Backflow Prevention Program
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.

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

Call Brian Preski today to find out how
this program can help you!
(888) 843-7155

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

Wastewater | Technical
The Foam-producing Filamentous Organisms, Microthrix parvicella
and Nocardia amarae
By Michael Gerardi
There are numerous solids settling and solids separation
problems that occur in activated sludge processes (Table 1).
A common problem is the production and accumulation of
foam (Table 2), especially by several filamentous organisms.
Often, foam produced by these filamentous organisms
is referred to as “scum.” Foam is a layer of solids that has
entrapped gas bubbles. Bubbles typically consist of air,
carbon dioxide, molecule nitrogen (N2) and methane
(CH4). When foam moves from one tank to another the gas
bubbles escape and the foam collapses. The collapsed foam
appears as scum.
Table 1
Solids Settling and Solids Separation Problems in
Activated Sludge Processes
Problematic Condition

Description or Example

Billowy sludge

Hydraulic surge

Clumping

Rising sludge or denitrification

Deflocculation

Toxic shock

Dispersed growth

Chemical dispersion

Extracellular polymeric
substance (EPS)

Nutrient deficiency

Filamentous sludge bulking

Excess growth of filamentous
organism

Floating sludge

Sludge density < water

Over-aeration of sludge

Micro-bubble entrapment of air
bubbles

Pinpoint floc

Small, dark, pinpoint floc; old
sludge and under-loaded
condition

Septic sludge

Non-aerated storage of sludge, >
18 hrs.

Table 2
Commonly Occurring Foam in Activated Sludge
Processes

56

Foam, Color and Texture

Responsible Operational Factor(s)

Chocolate-brown, viscous

Foam-producing filamentous
organisms

Grey, pasty

Nutrient deficiency, old sludge

Grey, pumice-like

Excessive fine solids in recycle
stream

White, billowy

Nutrient deficiency, young sludge
Slime bulking (Zoogloeal growth)
Slug discharge of soluble cBOD
Surfactants
Young sludge age
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However, scum is a brown flaky “soap” that occurs when
a relatively large number of bacteria die over a short period
of time. When bacteria die, they undergo autolysis, i.e., they
split open and release their intracellular content. Included
in the released material are lipids. When the released lipids
degrade, they form fatty acids that combined with dissolved
sodium ions (Na+) in the wastewater and form sodium salts
of the fatty acids. Soaps by definition are “cleaning agents that
are usually made by reacting alkali (e.g., sodium hydroxide,
NaOH) with naturally occurring fat or fatty acids.” The
soap has a hydrophobic (water-fearing) hydrocarbon
“tail” and a hydrophilic (water-loving) “head.” The length
of the hydrocarbon chain varies with the type of fat and is
usually quite long (Figure 1). In the mixed liquor the soap
is brown and usually appears on the surface of foam or the
surface of a secondary clarifier. The die-off of a relatively
large number of bacteria over a short period of time occurs
during seasonal changes in wastewater temperature or
presence of toxicity.

Technical | Wastewater
Figure 1.

Basic

chemical

structure

of

soap

There are over 30 filamentous organisms in the activated
sludge process. The organisms perform positive and
negative roles. When present in acceptable numbers (1 to 5
filamentous organisms in most floc particles), they degrade
soluble cBOD and provide strength to the floc particles to
overcome shearing by excessive turbulence. When present
in unacceptable numbers (> 5 filamentous organisms in
most floc particles), they contribute to solids settleability
problems; and some are responsible for the production
and accumulation of sticky, viscous chocolate-brown foam
(Table 3).
Table 3
Foam-producing Filamentous Organisms Found in
the Activated Sludge Process
Microthrix parvicella
Nocardia amarae
Nostocoida limicola
Eikelboom type 021N
Eikelboom type 0041
Eikelboom type 0092
Eikelboom type 0675
Eikelboom type 0961
Eikelboom type 1851

to the S-test (sulfur oxidation) for the two filamentous
organisms are listed in Table 4. Operational conditions in
the activated sludge process that promote the growth of the
filamentous organisms are listed in Table 5.
Table 4
Microthrix parvicella and Nocardia amarae:
Morphological Features, Staining Responses and
Response to the S-test
Features and
Responses

Filamentous Organism
Microthrix parvicella

Nocardia amarae

Negative

Negative

Morphology
Attached growth
Branching

Negative

Positive

Location

Mostly inside floc
particles

Mostly inside floc
particles

Motility

Negative

Negative

Shape of filament

Coiled

Irregular

Length, μm (filament)

< 200

10 to 20

Width (filament)

0.8

1

Gram stain

Positive (blue)

Positive (blue)

Neisser

Negative
(yellow-brown)

Negative
(yellow-brown)

PHB

Positive
(granules present)

Positive
(granules present)

Sheath

Negative

Negative

Negative

Negative

Staining Responses

S-test response
Sulfur oxidation

Because foam is heavily laden with viable filamentous
organism and unfortunately it escapes from the aeration tank
(where it is produced) to other treatment tanks, operational
control measures must address not only mixed liquor and
return activated sludge (RAS) but also foam and recycle
streams. Microscopic examination of recycle streams should
be performed to detect the presence of viable filamentous
organisms. If present, the filamentous organisms can be
controlled via oxidation with a chlorinated compound,
hydrogen peroxide (H2O2) or potassium permanganate
(KMnO4).
The most commonly observed foam-producing
filamentous organisms are Microthrix parvicella and
Nocardia amarae. These two foam-producing filamentous
organisms also appear to be seasonal with respect to their
growth in the activated sludge process with Microthrix
parvicella proliferating more rapidly in cold wastewater
temperatures and Nocardia amarae proliferating more
rapidly in warm wastewater temperatures. Structural
(morphological) features, staining responses and response

Table 5
Microthrix parvicella and Nocardia amarae:
Favorable Operational Growth Conditions
Operational Condition

Filamentous Organism
Microthrix
parvicella

High MCRT (> 10 days)

X

Fats, oils and grease

X

High pH (> 7.4)

X

Low dissolved oxygen

X

Nocardia amarae

X

Low F/M (< 0.5)

X

Low pH (< 6.8)

X

Readily degradable cBOD
Slowly degradable cBOD

X
X

Summer proliferation
Winter proliferation

X
X

X

Continued on Next Page
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A major difference between foam-producing filamentous
organisms and other filamentous organisms and flocforming bacteria is the strong hydrophobic nature of the cell
wall of the foam-producing filamentous organisms. This
difference enables foam-producing filamentous organisms
to attach to hydrophobic compounds such as fats, oils and
grease that they use as substrate (cBOD).
Several important characteristics of Microthrix parvicella
and Nocardia amarae include the following: 1) they are
often found in relatively large numbers inside floc particles,
2) they are highly tolerant of the toxic effect of chlorine
and 3) they contain long-chain mycolic acids. Typically, a
relatively high dosing rate of chlorine is required to control
the growth of the filamentous as they as tolerant of the
toxic effects of chlorine as compared to other filamentous
organisms. In addition, because the filamentous organisms
are often found in high abundance inside floc particles, the
dosing rate of chlorine to control the filamentous organism
growth inside floc particles usually results in dispersion of
the floc particle and die-off of nitrifying bacteria.
The mycolic acids are lipid components in the cell wall
and the cell envelope that surrounds the cell wall. The acids
have a hydrophobic (“water-fearing”) nature that allows
the filamentous organism to float and attract hydrophobic
compounds like lipids (fats, oils and grease). Foam-

Continued on from Previous Page

producing filamentous organisms also produce exoenzymes
such as lipases, which enhance the degradation of fats, oils
and grease.
Operational problems associated with foam production
and accumulation include the following: 1) aesthetics, 2)
foam production and accumulation in digesters, 3) decrease
in polymer performance for sludge dewatering, 4) increase
in BOD and TSS in final effluent, 5) odor, 6) safety, if foam
“spills” onto walkways and 7) transfer of MLVSS to foam.
Solids or MLVSS float in wastewater and are transferred
to foam because: 1) the adsorption of influent lipids to floc
particles and cellular production of lipids, e.g., mycolic acid
that produce floc particles with a low specific weight, often
approaching or less than water, 2) cellular production of
biosurfactants that favor the separation of floc particles and
the bulk solution and 3) presence of freely dispersed and
entrapped gas bubbles that provide buoyancy.
When transferred to aerobic digesters, Microthrix
parvicella and Nocardia amarae survive and grow.
Therefore, they are found in digester decant, sludge, filtrate
and centrate. When transferred to anaerobic digesters,
Microthrix parvicella can survive for 30 days. However,
it cannot grow. Nocardia amarae dies in an anaerobic
condition.
Microthrix parvicella
Microthrix parvicella is a Gram-positive filamentous
bacterium. Although it is described as an aerobic bacterium,
it is capable of using nitrate (NO3-) for the degradation of
soluble cBOD. However, when it uses nitrate, nitrate is not
reduced completely to gaseous nitrous oxide (N2O) and
gaseous molecular nitrogen (N2). Nitrate is only reduced
to nitrite (NO2-). Therefore, it can survive and grow in an
anoxic condition or selector. Microthrix parvicella does not
ferment. Therefore, although it can survive in an anaerobic
digester for 30 days, it cannot grow in an anaerobic digester.
The following significant, operational conditions are
favorable to the growth of Microthrix parvicella in the
activated sludge process:
• Excess long-chain fatty acids, especially oleic acid,
typical of domestic wastewater
• Sewer systems or lift stations with long retention time
that permit the hydrolysis (solubilization) of fats
• Low dissolved oxygen in the aeration tank (< 2.0
mg/L)
• Large anoxic zone (> 40%) in the aeration tank,
• Depressed wastewater temperature (< 15 oC)
• Possible nutrient deficiency for nitrogen or sulfur

Continued on Page 60
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Nocardia amarae
Nocardia amarae is also known as Gordonia amarae
and Mycolata amarae. It is a Gram-positive filamentous
bacterium with right-angled branching. However, there are
many filamentous organisms in the same bacterial group
as Nocardia amarae and look nearly identical to Nocardia
amarae, but they have acute-angled branching. These foamproducing filamentous organisms collectively are known as
Nocardioforms. Although Nocardia amarae is an aerobic
organism, it as well as Nocardioforms can absorb a wide
variety of substrates both hydrophilic and hydrophobic
under aerobic, anoxic and anaerobic conditions.
The following significant, operational conditions are
favorable to the growth of Nocardia amarae in the activated
sludge process:
• Excess long-chain fatty acids, especially oleic acid,
typical of domestic wastewater
• Sewer systems or lift stations with long retention time
that permit the hydrolysis (solubilization) of fats
• Warm wastewater temperature (> 20 oC)
• Possible nutrient deficiency for nitrogen or
phosphorus
Operational control measures
There is no universal, operational control measure
for foam-producing filamentous organisms. However,
several various specific and non-specific operational
control measures are available. Regardless of the measure
or measures used to control foam-producing filamentous
organisms, any measure must address control of foam,
recycle streams, mixed liquor or RAS and reduction of fats,
oils and grease.

Due to the interlocking of the filamentous organisms in
foam, and the stability provided to foam by the interlocking
of the filamentous organisms, it is difficult to remove or
control foam by antifoam chemicals.
Recycle streams
Because filamentous organism-containing foam and
mixed liquor are transferred from the activated sludge to
many treatment tanks, recycle streams from the tanks
undoubtedly contain a relatively large number of viable
filamentous organisms that “reseed” the activated sludge
(Table 6). Therefore, microscopic inspection of each recycle
stream that enters the activated sludge process should be
performed. If a relatively large number of filamentous
organisms are in the recycle stream, the stream should be
treated with an oxidizing agent such as sodium hypochlorite
(NaOCl), hydrogen peroxide (H2O2) or potassium
permanganate (KMnO4) to kill the filamentous organisms.
A starting dose of 1 mg/L to each recycle stream is
recommended. The dose should be monitored and adjusted
according to the response of the filamentous organisms and
the activated sludge process.
Table 6
Recycle Streams that May Contain Significant
Numbers of Filamentous Organisms
Centrate
Digester Decant
Reed bed leachate

Foam can be removed physically or mechanically
from the mixed or other treatment tank. However, once
removed a suitable disposal site for foam must be found.
Foam contains viable filamentous organisms. If the foam
is not treated with an oxidizing chemical, it should not be
transferred to another treatment tank in the plant. Foam
may be transferred off-site to a suitable disposal site. To
improve the removal of foam, it may be collapsed with a
cationic polymer before it is ranked, skimmed or vacuumed.
Foam may also be sprayed with a 12.5% sodium
hypochlorite (NaOCl) solution. Foam should be “soaked”
with the solution, and the solution should be allowed to
penetrate foam for at least 2 hours before it is collapsed
with a spray of effluent or potable water. Penetration is a
KEYSTONE TAP

must! Nocardia amarae reproduces through fragmentation.
Therefore, when sodium hypochlorite is applied to
foam, Nocardia amarae fragments. If foam is sprayed
and is collapsed immediately after spraying, the sodium
hypochlorite will not be afforded the opportunity to oxidize
or “kill” the fragment portions of Nocardia amarae.

Filtrate

Foam
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Sludge dry bed leachate
Thickener overflow

Mixed liquor or RAS
Microthrix parvicella and Nocardia amarae are tolerant to
chlorine. Microthrix parvicella is more tolerant of chlorine
than Nocardia amarae. Because they are found within floc
particles, high chlorine dosages are required for control of
the filamentous organisms. Therefore, chlorination of the
mixed liquor or RAS is not a preferred operational measure.
However, there are several operational measures that can
be used for either Microthrix parvicella and/or Nocardia
amarae in the mixed liquor.

Technical | Wastewater
Reduction in MCRT helps to reduce the growth of
Microthrix parvicella and Nocardia parvicella. However,
a reduction in MCRT may significantly decrease the
population size of nitrifying bacteria and result in poor
nitrification, especially during cold wastewater temperature.
Maintaining an adequate dissolved oxygen concentration
(> 2.0 mg/L) in the mixed liquor helps to reduce the growth
of Microthrix parvicella. However, excess aeration and
turbulence may contribute to the production of more foam.
An anoxic selector may be used to control Nocardia
amarae. A selector is a tank or compartment in which a
specific electron acceptor, i.e., nitrate (NO3-) is presence and
oxygen (O2) is absence. The selector is located immediately
upstream of the first aeration tank or is compartmentalized
at the influent end of an aeration tank. As Nocardia amarae
is recycled in the RAS through the selector its inability to
use nitrate to degrade soluble cBOD results in its gradual
destruction. An anoxic selector does not control Microthrix
parvicella.
Chemicals such as coagulants and polymers may be used
to capture and thicken solids (floc particles) to improve
settleability. High concentrations of floc particles in settled
solids can be wasted to more rapidly remove filamentous
organisms from the activated sludge process. Chemicals
that are commonly used to thicken and settle solids include
cationic polymers, ferric chloride (FeCl3), ferrous chloride
(FeCl2) and polyaluminum chloride (PAX). PAX also has an
inhibitory effect on foam-producing filamentous organisms.
Reduction of fats, oils and grease
The preferred substrates for the growth of Microthrix
parvicella and Nocardia amarae are fats, oils and grease.
By reducing the quantity of preferred substrates to foamproducing filamentous organisms, their growth is also
reduced. Reduction in fats, oils and grease can be achieved
by the following operational measures: 1) source reduction,
2) removal from the sewer system and 3) treatment of fats,
oils and grease in the sewer system and treatment plant with
bioaugmentation technology. The technology is the addition
of commercially prepared bacterial cultures that produce
the appropriate lipase enzymes for complete degradation of
the preferred substrates. S

Michael Gerardi

Michael is a Wastewater
Microbiologist and training
instructor for Pennsylvania Rural
Water Association.
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GPS: The Technology Of Where It Is And How To Get There
By Mike Emery
GPS is a technology that has fundamentally changed
society. With a GPS you now have the power to know how to
best navigate from one place to another with an easy to use
device such as your phone, or find and locate things VERY
accurately (such as water and wastewater infrastructure). It
is so common place now that most people don’t even think
about it. But just 20 years ago to navigate across country
you went to AAA to get a paper “Trip Tick” and followed
paper maps to navigate to where you were going. Many
times making wrong turns along the way and asking locals
how to get somewhere specific. Now you just ask Google.
What are some of the ways GPS can be used in the Water,
Wastewater and Stormwater Industries?
GPS and GIS can be utilized in a variety of ways within
Water and Wastewater. Mostly as a means of location
and identification of infrastructure, but also as asset
management, workflow and work scheduling platform,
GPS/GIS can change how you see and manage your entire
system.

GPS Locating of Assets
Using GPS, you can geo-locate your infrastructure as a
point, line, or area (or Polygon) depending upon what you
are trying to collect. For instance, a fire hydrant or manhole
could be represented as a single point or XY coordinate
(latitude (X) and longitude(Y)). A Sewer Main could be
represented as a line connected to two points with XY
coordinates representing Manholes. The end points of any
line are called Nodes and any interval points representing
changes in direction in the line are call a Vertex. An area
(or Polygon) could represent the area of a Pump Station
building or a Sewer Treatment Plant. An area (or Polygon)
is a group of Vertexes that define a certain enclosed area.
These data types Points, Lines and Areas are called a Vector
dataset.
Usually any data collected with a GPS is collected by
standing over the item being collected for a given amount
of time so the GPS has time to get an accurate fix on its
location on the Earth both horizontally and vertically. This
is achieved by the GPS by receiving a signal from at least
4 GPS satellites and using trigonometry (Triangulation)
to calculate angle and distance from it to the receiver. For
my Trimble Geo7x it takes about 30 seconds to get a point
that is within 1 - 6 inches of accuracy horizontally. During
that 30 seconds the GPS will actually record 30 points one
every second. Once I stop collecting data on that one point,
the GPS will calculate the centroid of those thirty points,
throwing out any points that may be outside of a certain
tolerance distance of the central point due to what’s called
multi pathing where a signal bounces off of a building or
tree and is then an inaccurate point.
Attribute Information
Depending upon how your GPS is set up you may also
be able to also collect data describing the object you are
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GPS locating. This type of data is called Attribute data. For
instance, my GPS is set up that I can pick and choose from
a list of items I want to GPS Locate such as: Fire Hydrants,
Manholes, Water Valves, Blow Offs, etc. a list of about 50
items. Then once I select what it is I want to collect, for
example a Fire Hydrant, I can then get into another menu
of options to collect information on the manufacturer,
number of hydrant connections, color, age, main size main
material, type of road intersection, etc. usually from premade pulldown menus for quick data collection. All of this
data can usually be input in about 30 seconds. Any special
circumstances or information can be put into a comment
line as well.
Utilizing GIS
Once your system assets have been collected with GPS
you can then put the data into a GIS system. GIS is a
wonderful tool for managing and reviewing your data. For
example, you could review the attribute data of Waterlines
and calculate approximately how many feet of Water Main
you may have of a particular main material such as transite
which may need to be replaced. You could also use GIS
and an attribute table to schedule Fire Hydrant flushing and
assign who is going to do it. You also have the option of

using a Web based GIS so that all of the data is accessible
on a phone or tablet in the field and can be updated live
in the field, being connected directly to a GPS. Managers
can also use such a Online GIS to assign work to staff and
see pictures of the work, (pictures can be linked to the GPS
point and viewed later by clicking on the point and looking
at the attribute data). You can also link scanned engineering
drawings to the point or line or area and be able to view
them in the field as needed.
As you can see GPS and GIS are excellent tools for use
with water and wastewater. This article does not nearly
cover all of the applications that can be done with GPS and
GIS as they relate to water and wastewater. You can Google
ESRI Water to look at some other applications for water and
wastewater as they relate to GPS and GIS. S

Michael Emery
GIS Specialist
memery@prwa.com

GIS Mapping

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!

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!
Examples of assets you can map...
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

Collection Systems

Manholes, Grinder Pumps, Pump
Stations, Lamp Holes, Clean Outs,
Tank Locations, Main Lines
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