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Administration | Column
What to Expect this Winter in the Energy Market
By Susan Skirta
Communication Specialist, appi energy
The warm summer breezes have turned to chilly fall
nights which signal changes within the energy market.
The 2019-2020 winter weather predictions have been
made which we utilize to determine the impacts to the
natural gas and electricity markets during the volatile
winter season.

The U.S Energy Administration recently released its
Short-Term Energy Outlook for the 2019-2020 winter
season. There will likely be a mild start to the winter
season compared to last year due to the neutral El Nino.
The lack of sunspots and blocking parameters, along with,
low sea ice argues a more (+) North Atlantic Oscillation
(NAO) leaning toward a warmer winter. If this is the
case, major heating fuels will decrease in use. Propane is
predicted to decrease by 15%, heating oil by 4%, natural
gas by 1%, and electricity by 1%. Although the prediction
for the short-term season is showing a mild start; long
term, the best opportunity for stronger eastern US cold
will be the back half of this winter. Northeast could
experience winter chills beginning late December into
2020 with a stormy season to start off the new year. The
Southeast should experience a wet start to the season due
to warm water temperatures from the Gulf of Mexico
over to the mid-Atlantic coasts. Compared to last year,
the Polar Vortex is likely to keep the frigid air above the
polar region early in the winter season before releasing it
over the North/Central Plains and Midwest region. There
is also the possibility of encouraged lake-effect snow
events for the Upper Midwest and Great Lakes region.
Overall, the prediction seems to emphasize that we are
heading into a polar coaster this season, meaning we
could see back and forth extremes between temperature
and precipitation.
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Along with a Polar coaster season, we are also heading
into the winter season with rising prices from economic
pressures. A private research firm called The Conference
Board surveyed its members of CEO’s and CFO’s on their
confidence level of the global economy. A reading of 50
or above reflects more positive than negative sentiment.
The survey showed the confidence level being a low 34
for Q3, which is the lowest its been since Q1 2009 when it
hit 30. With a low confidence level, it is likely that energy
industry investors are not as eager to invest in capital
under these conditions. Their confidence is repressing
due to growing concerns for the global economy, tariffs,
and trade issues. A recession would likely dry up capital
investment further for energy companies, such as
investments in natural gas rigs and pipeline maintenance,
causing prices to spike. We would be heading into the
winter season with increased prices, which would only
spike more with the amplified demand due to extreme
weather conditions and the rising Liquid Natural Gas
(LNG) exports. Natural gas sets the trend for energy
pricing, which means electricity would soon follow suit.
Electricity is moving from being coal generated to natural
gas and renewable sources which are highly impacted by
volatile weather conditions and correlated with natural
gas pricing.
Since the fall weather has just arrived and Mother
Nature can be unpredictable, we cannot confirm what
is to come. If forecasts are correct, we may experience
milder temperatures for most areas at the start of the
season, that could turn frigid come late December and
early 2020. Natural gas prices are likely to continue to
rise due to economic uncertainty but may also spike
again at the start of the cold weather. The prediction of a
polar coaster could bring volatility with natural gas and
electricity pricing that could cause unexpected increased
energy costs. APPI Energy recommends reviewing your
current energy supply contracts to determine what
effects, if any, price fluctuations can have on your costs.
Know when your current contracts expire and if it is
during this winter, we suggest you look at prices now.
For more information about how to avoid unexpected
energy costs or to learn more about how to implement
a customized energy management strategy for your
organization, please call APPI Energy at 800-520-6685. S
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TRAINING SCHEDULE
January 2020

Date

Course

Contact
Hours

W/WW/
Both

County

Instructor

Member

NonMember

1/7/20

#2823 Membrane Filtration for Water & Wastewater
Treatment

6

Both

Clearfield

T. Long

$95

$130

1/7/20

#8249 Wastewater Odor Production and Control

6

WW

Franklin

M. Gerardi

$195

$230

1/8/20

#8249 Wastewater Odor Production and Control

6

WW

Dauphin

M. Gerardi

$195

$230

1/9/20

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

6

Both

Fayette

B. Spada

$155

$190

1/14/20

#1830 Pumps

6

Both

Beaver

G. Cowles

$95

$130

1/14/20

#1660 How to Develop Wellhead Protection Plans for
Small Systems

4.5

W

Clarion

K. Wagner

$95

$130

1/15/20

#3610 Asset Management

4

Both

Armstrong

C. Heister

$95

$130

1/15/20

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

6

Both

Lycoming

W. Malehorn

$95

$130

1/16/20

#7945 Wastewater Maintenance

5

WW

Indiana

P. Giunta

$95

$130

1/16/20

#3608 GIS

4

Both

Lancaster

M. Emery

$95

$130

1/21/20

#869 / 8090 Aerobic Digestion / Let’s Clarify Clarifiers
in Wastewater Treatment

6

WW

Northampton

E. Pietroski

$120

$155

1/21/20

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

6

Both

Chester

M. Harrington

$120

$155

1/22/20

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

6

Both

Chester

M. Harrington

$120

$155

1/22/20

#3610 Asset Management

4

Both

Luzerne

C. Heister

$95

$130

1/22/20

#6110 Laboratory and Sampling Basics for Drinking
Water

5

W

Centre

W. Malehorn

$95

$130

1/23/20

#317 Water Leak Detection

4

W

Dauphin

C. Shutt

$95

$130

1/28/20

#1660 How to Develop Wellhead Protection Plans for
Small Systems

4.5

W

Carbon

K. Wagner

$95

$130

1/28/20

#1830 Pumps

6

Both

Crawford

G. Cowles

$95

$130

1/29/20

#870 Emergency Response Planning for Small
Communities

6

Both

Lackawanna

D. Roslevich

$95

$130

1/30/20

#7945 Wastewater Maintenance

5

WW

Lehigh

P. Giunta

$95

$130

1/30/20

#6110 Laboratory and Sampling Basics for Drinking
Water

5

W

Schuylkill

W. Malehorn

$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
February 2020

Date

Course

Contact
Hours

W/WW/
Both

County

Instructor

Member

NonMember

2/4/20

#8249 Wastewater Odor Production and Control

6

WW

Lancaster

M. Gerardi

$195

230

2/4/20

#2823 Membrane Filtration for Water & Wastewater
Treatment

6

Both

Luzerne

T. Long

$95

$130

2/5/20

#8249 Wastewater Odor Production and Control

6

WW

Montgomery

M. Gerardi

$195

$230

2/6/20

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

6

Both

Beaver

B. Spada

$155

$190

2/11/20

#1660 How to Develop Wellhead Protection Plans for
Small Systems

4.5

W

Westmoreland

K. Wagner

$95

$130

2/11/20

#870 Emergency Response Planning for Small
Communities

6

Both

Dauphin

D. Roslevich

$95

$130

2/12/20

#3610 Asset Management

4

Both

Huntingdon

C. Heister

$95

$130

2/13/20

#1830 Pumps

6

Both

Cumberland

G. Cowles

$95

$130

2/13/20

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

6

Both

Blair

W. Malehorn

$95

$130

2/13/20

#870 Emergency Response Planning for Small
Communities

6

Both

Dauphin

D. Roslevich

$95

$130

2/13/20

#7945 Wastewater Maintenance

5

WW

Snyder

P. Giunta

$95

$130

2/19/20

#869 / 8090 Aerobic Digestion / Let’s Clarify Clarifiers
in Wastewater Treatment

6

WW

Lackawanna

E. Pietroski

$120

$155

2/20/20

#6110 Laboratory and Sampling Basics for Drinking
Water

5

W

Bedford

W. Malehorn

$95

$130

2/20/20

#317 Water Leak Detection

4

W

Lycoming

C. Shutt

$95

$130

2/25/20

#1660 How to Develop Wellhead Protection Plans for
Small Systems

4.5

W

Berks

K. Wagner

$95

$130

2/25/20

#1830 Pumps

6

Both

Clarion

G. Cowles

$95

$130

2/25/20

#1752 Water Disinfection

6

Both

Franklin

T. Goehring

$95

$130

2/26/20

#3610 Asset Management

4

Both

Adams

C. Heister

$95

$130

2/27/20

#7945 Wastewater Maintenance

5

WW

Chester

P. Giunta

$95

$130

2/27/20

#3608 GIS

4

Both

Indiana

M. Emery

$95

$130

2/27/20

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

6

Both

York

W. Malehorn

$95

$130

Schedule is Subject to Change

Search: PaRuralWater to stay up to
date on all classes & events!
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TRAINING SCHEDULE
March 2020

Date

Course

Contact
Hours

W/WW/
Both

County

Instructor

Member

NonMember

3/3/20

#2823 Membrane Filtration for Water & Wastewater
Treatment

6

Both

Lycoming

T. Long

$95

$130

3/3/20

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

6

Both

Mercer

B. Spada

$95

$130

3/10/20

#8249 Wastewater Odor Production and Control

6

WW

Beaver

M. Gerardi

$95

$130

3/10/20

#1752 Water Disinfection

6

Both

Blair

T. Goehring

$95

$130

3/10/20

#1660 How to Develop Wellhead Protection Plans for
Small Systems

4.5

W

Cumberland

K. Wagner

$95

$130

3/10/20

#1830 Pumps

6

Both

Fayette

G. Cowles

$95

$130

3/11/20

#8249 Wastewater Odor Production and Control

6

WW

Armstrong

M. Gerardi

$95

$130

3/11/20

#3608 GIS

4

Both

Carbon

M. Emery

$95

$130

3/11/20

#3610 Asset Management

4

Both

Chester

C. Heister

$120

$155

3/12/20

#7945 Wastewater Maintenance

5

WW

Adams

P. Giunta

$95

$130

3/12/20

#870 Emergency Response Planning for Small
Communities

6

Both

Berks

D. Roslevich

$120

$155

3/12/20

#6110 Laboratory and Sampling Basics for Drinking
Water

5

W

Lancaster

W. Malehorn

$95

$130

3/17/20

#1660 How to Develop Wellhead Protection Plans for
Small Systems

4.5

W

Clearfield

K. Wagner

$95

$130

3/17/20

#1830 Pumps

6

Both

Indiana

G. Cowles

$95

$130

3/17/20

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

6

Both

York

M. Harrington

$120

$155

3/18/20

#3610 Asset Management

4

Both

Snyder

C. Heister

$95

$130

3/18/20

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

6

Both

York

M. Harrington

$120

$155

3/19/20

#7945 Wastewater Maintenance

5

WW

Bedford

P. Giunta

$95

$130

3/19/20

#317 Water Leak Detection

4

W

Cambria

C. Shutt

$95

$130

3/19/20

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

6

Both

Schuylkill

W. Malehorn

$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!

Schedule is Subject to Change

Search: PaRuralWater to stay up to
date on all classes & events!
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Column | Administration
Fraud is Prevalent. Is Your Company Protected?
By Trevor Buxton
Certified Fraud Examiner & Fraud Communications Manager, PNC Bank
Fraud schemes against businesses are becoming more
prevalent and complex.
Perhaps the biggest scam involves phishing and
compromised business emails.
Chances are you’ve seen these types of phishing emails
pop up in your own account. They might request a wire
transfer by pretending to be the CEO of your company. It
could also include changes to payment instructions for a
vendor.
This type of fraud often targets checking accounts, credit
cards and business accounts. If successful, it could cause
you to lose customers, money and productivity, or it could
cripple your business for a period of time.

Fraudsters often look to company websites to gain
information to defraud a company and its customers.
They’re looking for staff rosters, job descriptions and
vacation protocols, to name a few. If you list everyone in
your organization and what they do, that’s all the bad guy
needs to defraud you and your customers.
You can still post information online and the success of
your business may depend on it. Just make sure you put
safeguards in place to combat misuse.
The moral of the story: It pays to have an informed
workforce and a healthy dose of skepticism. S

But that can all be avoided with the proper training.
What to Look For
It’s human nature to want to open attachments, click
on links and pay your bills, but don’t get too hasty. Stop,
examine the email and don’t click on anything until you
know the email is from a trusted source.
There are many tell-tale signs of a fraudulent email. Look
for small imperfections in the sender’s email address. For
example, a fraudster can replace the letter W with two Vs.
At first glance, it’s easy to fool the eyes into thinking this
is actually a W, making the email address look legitimate.
Verify the request with the email sender, whether
it’s coming from the CEO, payroll, or outside your
organization. Would a vendor send an email requesting
payment, or would they send a bill through the post office?
Call the company and ask if they sent this request and if
you owe them any money.
Provide regular training on phishing to your employees
so they can spot the signs of a fraudulent email. This might
seem time consuming and cumbersome but it can protect
your company against fraud.
Get multiple approvals on payment systems. The more
hoops customers have to jump through, the more protected
they will be. Explain to customers your protocols for
seeking payment and communicating with them so they
know, up front, whether an email is legitimate.
Finally, don’t put your entire company’s life on social
media and websites. In a world that communicates online,
this is easier said than done but it pays to be cautious.

WINTER 2019
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Cross Connection Control & Backflow Prevention Compliance
By Brian Preski, ASSE, President, National Water Specialties Company
Recent incidents in Pennsylvania have again shined
a spotlight on Cross Connection Control and Backflow
Prevention Compliance – Is this the weak link in the
protection of your water supply and is increased enforcement
sure to follow?
One need not look any further in the news than recent
articles to see the importance of having a proper and compliant
cross connection control administration program.
Allegheny County – October 2019
Do not consume water order lifted for Township days after
massive backflow -- About 1,000 residents are now able to
use tap water for everyday use after days of being under a
“do not consume” order. They were forced to use bottled
water for everything from drinking to bathing since Tuesday
night because of a backflow in the water system. According
to a release from the township, an industrial water meter
recorded a backflow into the water system of approximately
2,000 gallons. The content of the backflow is unknown at this
time, but there was a threat of contamination. It took until
Wednesday afternoon for the restriction to be partially lifted.
On Friday, the township announced the “do not consume”
order was fully lifted. A public notice posted said the source
of the situation was related to firefighting foam from an
industrial fire suppression system.
Montgomery County – October 2019
A boil water advisory has been issued for parts of multiple
townships in Montgomery County because of a main break,
officials say. Crews are actively attempting to repair the break
and restore service to customers in the area. About 1,700
customers were impacted by the main break. Officials are
warning customers in the area not to drink any water before
boiling it first. Residents should also boil water or used bottle
water for making ice, washing dishes, brushing teeth and
preparing food until the advisory is lifted. The system suffered
a loss in positive water pressure Monday, which officials
say could lead to disease-causing organisms entering the
distribution system.
Allegheny County – September 2019
More than 24 hours after a massive water main break crews
are still on the scene. While the water main break is no longer
gushing water, crews are continuing to work around the clock.
Crews worked overnight and are still out this morning fixing
the water main. The provider indicated that the boil water
advisory affects over 30 municipalities within the County.
Maps are available to see if you’re under a boil water advisory.
8
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Cross Connection
A cross-connection is any actual or potential connection
between a potable water system and any other source or
system through which it is possible to introduce into the
potable system any substance other than the intended
potable water with which the potable system is supplied.
General progress in the elimination of cross-connections
is gaining ground but, historically, has been very slow. It
required years for various state and local governmental
agencies, Departments of Environmental Protection,
Public Utility Commissions and other water, health and
fire insurance representatives to understand that no direct
connection should be made between the potable water
supply system and potentially polluted or contaminated
auxiliary water supplies. History establishes that it was
not until the Chicago amoebic dysentery outbreak of 1933
that attention was taken and a move toward correction of
plumbing hazards was identified as an important part of
water delivery systems.
As a result of the Federal Safe Drinking Water Act
Amendments of 1986 and Title 25 Pennsylvania Safe
Drinking Water Act Regulations at Chapter 109, Section
709, public water purveyors have the responsibility of
providing the public with a safe, potable water supply. This
responsibility includes preventing contaminated water, or
any substances from unapproved or unsafe sources, from
reentering the utility’s potable water system once the water
has been delivered to the customers’ premises. Pennsylvania’s
policy can be found within Section VII Cross-Connection
Control/Backflow Prevention of the Public Water Supply
Manual. (see, http://www.elibrary.dep.state.pa.us/dsweb/
Get/Document-47501/383-3100-111.pdf).
25 Pa Code Chapter 109, requires all backflow devices for
commercial and industrial customers should be tested at
least annually. Please note that in accordance with Section
109.709(a)(2), failure or refusal to install an approved
backflow prevention device within 90 days shall constitute a
ground for discontinuing water service until such device(s)
have been properly installed.
Adoption of the International Plumbing Code and the
subsequent amendments adds further specific requirements
concerning installation and, most importantly, testing to
the requirements. In specific all valves in the commercial
setting must be tested at install, repair, relocation and
annually.

Column | Administration
There are two basic types of cross-connections: a direct
cross-connection and an indirect cross-connection. The
difference between these two types of cross-connections
is relatively simple. A direct cross-connection is subject to
backpressure; an indirect cross-connection is not subject to
backpressure.
Backflow
The term backflow means any unwanted flow of used
or non-potable water or substance from any domestic,
industrial or institutional piping system into the pure,
potable water distribution system. The direction of flow
under these conditions is in the reverse direction from
that intended by the system. Backflow may be caused by
numerous conditions; but, basically the reverse pressure may
be due to either a loss of pressure in the supply main called
backsiphonage, or by the flow from a customer’s pressurized
system through an unprotected cross-connection, which is
called backpressure. A reversal of flow in a distribution
main can be created by any change of system pressure
wherein the pressure at the supply point becomes lower
than the pressure at the point of use. When this happens in
an unprotected situation the water at the point of use will be
siphoned back into the system; thus, potentially polluting or
contaminating the remainder of the system. It is also possible
that the contaminated or polluted water could continue to
backflow into the public distribution system. To prevent
backflow from occurring at the point of a cross-connection
a backflow prevention assembly must be installed. However,
it is important the backflow prevention assembly match
the particular hydraulic conditions at that location and is
suitable to protect against the degree of hazard present.

has experienced a backflow event. 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. Compliant cross-connection
control and backflow prevention programs mitigate the
events should they occur and prepare the provider for the
boil-water notice that will be required. 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.

Types of Backflow Preventers
There are five distinct types of piping or mechanical
assemblies which are considered to be backflow prevention
assemblies; but, it must be stressed that these are not all
equally acceptable as protection against all types of hazards.
The degree of hazard must be assessed along with the
type of cross-connection present to determine which type
of backflow prevention assembly is most suitable to the
situation.
Conclusion
Big events like those highlighted above, and others not
mentioned, garner the attention of the regulators. Simply
put, the old 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
WINTER 2019
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Managing Workplace Violence
By Chad Heister, CPA
We are not strangers of workplace violence and mass
shootings in the United States. “I’d never thought it would
never happen here” is a cliché we often hear from witnesses
as we watch the news. No one is immune to workplace
violence. As I travel the state and enter many municipal
buildings it is becoming more common to see active shooter
procedure posters on the wall. These placards inform the
public and employees what to do in an active shooter or
other emergency situation.
According to the Occupational Safety and Health
Administration (OSHA), approximately two million
Americans are victims of workplace violence and harassment
each year. Fortunately, there are a lot of measures for the
utility manager and the human resource personnel to help
lessen the chances of workplace violence. What can we
as managers do to prepare, plan and mitigate the risks for
workplace violence?
Start a zero-tolerance policy of toward violence and
bullying. This can go both ways, where the person doing
the bullying or the person being bullies can act out in

sudden violence. One report refers to bullying as the “silent
epidemic” of the workplace, “where abusive behavior, threats
and intimidation often go unreported.” (BNA Bulletin to
Management (Feb 24, 2000):57. These policies are only
effective only if they are being obeyed. Some other policies
that should be in effect are harassment, code of conduct,
domestic violence, high-risk termination and post-event
(aftermath of the violent occurrence) procedures.
Perform a Workplace Risk Assessment. We are all
required to take facility security training, and this should
include active shooter events and workplace violence.
Where are your vulnerabilities, do you have easy identified
escape routes, different ways to contact law enforcement,
secured rooms to hide? Or as a last resort how to fight.
Training your staff for active shooter situation. You
should already have an Emergency Response Plan (ERP) for
your plant. This plan should also include an active shooter
plan. You can obtain a template from the Department of
Homeland Security to help you develop a response plan at
https://www.dhs.gov/sites/default/files/publications/activeshooter-how-to-respond-2017-508.pdf. Train employees
on how to recognize early warning signs of possible violent
behavior. Read the 13 signs of possible violent behavior
from workplaceviolence911.com.
Respond to complaints. Employers should have a
process of responding to complaints about potential risks
of violence. According to Risk Management Magazine,
most workplace incidents are predictable and avoidable.
86% of past workplace violence incident were anticipated
by coworkers, who had brought them to management’s
attention prior to the incidents actually occurring. Yet, in
most cases, management did little or nothing.
13 Warning Signs of Potential Violence at Work
1. Person makes threats
2. Being unreasonable, critical, belligerent
3. Intimidates others, tries to control everything, forces
their opinions on others
4. Paranoid, person thinks everyone is out to get them
5. Irresponsible, they push bad things and
incompetence on other people, its always someone
else’s fault
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6. Angry, argumentative, yells and confrontive
7. Vindictive, they hold grudges, verbalizes negative
comments about people
8. Accepts violence towards others such as racial
incidences, domestic violence, executions,
homophobic violence

A survey done by Firestorm coaching firm revealed that
90% of employees are concerned with workplace violence,
but only 50% had any formal training on it. The main
purpose of this article is to start that conversation between
the leadership and employees of a utility system about this.
These dangers are very real, and we don’t want to be the next
person of the news that says, “I’d never thought it would
never happen here”. S

9. Bizarre behavior, person is strange, quirky, makes
people feel uncomfortable
10. Desperation, person expresses extreme desperation
over family, financial and personal problems
11. Obsessions, person is obsessive about the job,
people’s appearances, or romantic obsessions with a
co-worker

Chad Heister, CPA
Energy & Sustainability
Circuit Rider
cheister@prwa.com

12. Person has signs they abuse alcohol or drugs
13. Chronic depression, person shows signs of loss of
interest, confidence in life or work, lethargic, lacks
energy

WINTER 2019
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2019 Clay Shoot
Winners
1st Place: John Clites
2nd Place: Dave Vadas
3rd Place: Roger Foor

Steve Williams

Winner of the CZ Drake
12 Gauge O/U Shotgun

Thanks to our Sponsors!
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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

Legislative Update

EPA Proposes Updates to Lead & Copper Rule and PA PUC Adopts
Ruling on Lead Service Pipes

By Erik Ross
Associate, Millirion & Goodman Government Relations, Inc.
Recently, there were two major developments affecting lead
in drinking water that have come to the forefront that all
community water systems should be aware of and factor into
their decisions to address lead in drinking water.
First, on October 3, 2019, the Pennsylvania Public Utility
Commission (PUC) adopted a Joint Petition for Settlement
with Pennsylvania American Water Company (PAWC)
approving the company’s plan to replace customer-owned
lead service pipes (LSPs) and recover associated costs – the
first such plan granted by the PUC under Pennsylvania’s new
Act 120 of 2018.
By way of background, Act 120 amended the Public Utility
Code regarding the accelerated replacement of LSPs and
damaged wastewater laterals. This new provision establishes
a uniform standard under which utilities may seek to replace
LSPs and damaged wastewater laterals and recover costs
associated with that replacement. Furthermore, Act 120
directs the PUC to establish standards to ensure a warranty
on the utility’s replacement work and reimburse customers
who replaced lead service lines at their own cost.
The PUC’s action approved PAWC’s two-part replacement
plan – seen as a cost-effective way to replace LSPs in
conjunction with the Company’s main and Company-owned
LSP replacement program while avoiding health and safety
concerns associated with partial lead serve line replacements.
PAWC’s LSP replacement plan includes elements such as:
•
•
•
•
•
•
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Following PAWC’s replacement of a customerowned LSP, the customer will retain ownership and
responsibility for the new water service line.
If the customer does not agree to an LSP replacement,
PAWC will replace the Company-owned portion of the
LSP.
PAWC will provide certain types of assistance
to qualified low-income customers during the
implementation of the LSP replacement program.
PAWC will provide a two-year warranty on
workmanship and materials for customer-owned
LSPs that it will replace.
PAWC will reimburse customers who recently replaced
their LSPs. Certain conditions and verification
requirements apply for these reimbursements.
PAWC will engage in appropriate customer outreach
on its LSP replacement program.
KEYSTONE TAP
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•

The effect on PAWC’s customer bills is expected to be
less than $0.10 per month.

In a similar case prior to Act 120, the PUC previously granted
York Water Company’s request to expedite replacement of
both company-owned and customer-owned lead service
lines, with the total line replacement done at the same time
and solely at the company’s cost.
Along with approving PAWC’s LSP replacement plan, the PUC
also adopted a joint motion directing PUC staff to convene a
working group to gather information and stakeholder input
on how the PUC may develop uniform procedures, consistent
with Act 120, to address LSPs and damaged wastewater lateral
replacement issues facing the state’s regulated utilities.
“Integrating lead service line and damaged wastewater
lateral replacement programs into a uniform regulatory
approach, thus enhancing regulatory clarity, will better serve
affected customers, utilities, and the Commission,” stated
PUC Chairman Gladys Brown Dutrieuille and Commission
John F. Coleman in their joint motion - which directs PUC
staff to convene a working group to gather information and
stakeholder input for lead line replacement programs under
Act 120.
After completion of the working group process, staff will
submit a written report to Commissioners by March 31, 2020,
with recommendations for additional parameters for LSPs –
including options for implementation.
Although the PUC’s actions only affect PUC-regulated
systems, LSP replacement plans will likely be an important
element in all water system’s strategies to reduce lead in their
customer’s drinking water.

Legislative Update
The second major development affecting lead in drinking
water came on October 10, 2019 when the U.S. Environmental
Protection Agency (EPA) announced a proposed rule that
significantly improves the actions that water systems must
take to reduce lead in the nation’s drinking water. This action
represents the first major overhaul of the Lead and Copper
Rule since 1991.
The EPA’s proposal takes a proactive and holistic approach
to improving the current rule – from testing to treatment to
telling the public about the levels and risks of lead in drinking
water. When finalized, this proposal will:
•
•
•

Require more water systems to act sooner to reduce
lead levels and protect public health.
Improve transparency and communication.
Better protect children and the most at-risk
communities.

According to the EPA’s announcement, the proposal focuses
on six key areas. Under the proposal, a community water
system would be required to take new actions, including, but
not limited to:
1. Identifying the most impacted areas by requiring water
systems to prepare and update a publicly-available
inventory of lead service lines (LSL) and requiring
water systems to “find-and-fix” sources of lead when
a sample in a home exceeds 15 parts per billion (ppb).
2. Strengthening drinking water treatment by requiring
corrosion control treatment based on tap sampling
results and establishing a new trigger level of 10 ppb
(e.g. trigger level outlined below).
3. Replacing lead service lines by requiring water systems
to replace the water system-owned portion of an LSL
when a customer chooses to replace their portion of
the line. Additionally, depending on their level above
the trigger level, systems would be required take LSL
replacement actions, as described below.
4. Increasing drinking water sampling reliability by
requiring water systems to follow new, improved
sampling procedures and adjust sampling sites to
better target locations with higher lead levels.
5. Improving risk communication to customers by
requiring water systems to notify customers within 24
hours if a sample collected in their home is above 15
ppb. Water systems will also be required to conduct
regular outreach to the homeowners with LSLs.

6. Better protecting children in schools and child care
facilities by requiring water systems to take drinking
water samples from the schools and child care facilities
served by the system.
EPA’s proposal does not change the existing action level of
15 ppb. EPA is proposing for the first time a new lead trigger
level of 10 ppb, which would compel water systems to identify
actions that would reduce lead levels in drinking water.
EPA’s new 10 ppb trigger level will enable systems to react
more quickly should they exceed the 15 ppb action level in
the future. These actions could include reevaluating current
treatment or conducting a corrosion control study.
Systems above 10 ppb but below 15 ppb would be required to
set an annual goal for conducting replacements and conduct
outreach to encourage resident participation in replacement
programs.
Water systems above 15 ppb would be required to annually
replace a minimum of three percent of the number of known
or potential LSLs in the inventory at the time the action level
exceedance occurs.
Additionally, small systems that exceed the trigger and action
levels will have flexibility with respect to treatment and LSL
replacement actions. This will allow smaller systems to
protect public health by taking the action that makes sense
for their community.
EPA’s Lead and Copper Proposed Rule reflects input received
from the agency’s state, local and tribal partners, the Science
Advisory Board, the National Drinking Water Advisory Council,
and best available peer-reviewed science. EPA is taking public
comment on this proposal for 60 days after publication in the
Federal Register via http://www.regulations.gov [Docket ID
No. EPA-HQ-OW-2017-0300].
In conjunction with EPA’s announcement, EPA and the
Department of Housing and Urban Development have launched
a new website https://www.epa.gov/ground-water-anddrinking-water/lead-service-line-replacement that summarizes
available federal programs that help finance or fund lead
service line replacement. The new resource also includes case
studies demonstrating how cities and states have successfully
leveraged federal resources to support lead service line (LSL)
replacement projects.
Please visit the Federal Register via http://www.regulations.
gov [Docket ID No. EPA-HQ-OW-2017-0300] and review this
important proposed rulemaking.
Finally, we will monitor the PUC and EPA actions and provide
updates in future editions of the Keystone Tap. S
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Certification Study | Feature
Bad Questions!
By Wendy Malehorn
In addition to hearing that certification to operate a
treatment facility is ridiculous, there are plenty of complaints
about the Department of Environmental Protection (DEP)
certification exam. Oh yes, they are trying to trick you.
Review the next five questions. Would you want these
questions to appear on the DEP certification exam?
1. What should you do when someone complains
about their drinking water?
a. Ask the person making the complaints to notify
your supervisor immediately if the problem
reoccurs.
b. Have the complaint thoroughly investigated.
c. Notify the person making the complaint of the
results of the investigation.
d. Notify the person making the complaint what
corrective actions was or will be taken.
e. Record the necessary information (name, date,
location, problem, and phone number).
2. Why are iron and manganese undesirable in water?
a. They can stain clothes and plumbing fixtures
b. They can cause undesirable color in water
c. They can be removed economically and the
mineral recovered
d. They can promote the growth of iron bacteria,
which can cause tastes and odors
e. They can cause an decrease in water user rates
3. What is a corrosive water? A water capable of:
a. Turning water black
b. Deteriorating metal pipes
c. Creating a low pH
d. Causing scale formation
e. Having an aggressive agent
4. What factors are contributing to making the water
treatment industry one of the most in demand jobs?
a. Regulatory requirements
b. More sophisticated treatment
c. Operator certification
d. Population growth
e. Retirement of many current operators
16
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5. What tasks are performed by water treatment
plant operators to keep the water treatment plant
producing a safe, pleasant, and adequate supply of
water?
a. Adjust flows according to conditions of the raw
water
b. Keep an eye on the water as it flows through
various treatment processes
c. Adjust flows according to system demands for
water
d. Monitor the raw water quality
e. Maintain and repair equipment and facilities as
necessary to keep the water flowing
Trying to use the process of elimination? Stop. Answers:
1. b, c, d, e
2. a, b, d
3. b, c, e
4. a, b, c, d, e
5. a, b, c, d, e
Now that is ridiculous. A bit more respect for DEP?
Writing multiple choice test questions is a daunting task.
Really, creating a well-constructed multiple-choice question
is a struggle. But it’s necessary. The exam is necessary.
Certification is necessary. Certified operators are a critical
part of water treatment. Operators are responsible for a
variety of tasks centered on operating and maintaining a
system which produces the most important product in the
world. It is a huge responsibility. Certification is the process
by which operators get licensed. Certification defines the
profession through standards. These standards describe
the knowledge and skill required to identify appropriate
professionals. Given all the factors, it is safe to say that
protecting our water is the most important job in the world
and definitely a job for a professional.

Feature | Certification Study
Here are a couple more questions that are a bit more
reasonable than the first five. Practice makes perfect. Stand
tall. Stay sharp. There is no better profession. S
1. What impact does the addition of chlorine gas have
on the pH of water?
a. Increase pH
b. Decrease pH
c. Does not affect pH
d. Fluctuates pH
2. What is the depth that dictates a trench or excavation
to require sloping to angle of repose, shoring or trench
box for employee protection?

c. Partially Opened
d. Does not matter
7. The primary cause of cavitation in a centrifugal pump
is from the:
a. Suction head being too low
b. Discharge head being too high
c. Suction head being too high
d. The discharge valve being closed
8. What type of valve has a sleeve that slides up and
down inside of a tube?
a. Gate

a. 1 foot

b. Check

b. 15 feet

c. Butterfly

c. 10 feet

d. Telescoping

d. 5 feet
3. The plant flow rate is 13 MGD and the influent CBOD5
concentration is 230 mg/L. How many pounds per
day of CBOD5 are contained in this flow stream?
a. 24,937 lbs/day
b. 8,681 lbs/day
c. 10,643 lbs/day
d. 5,550 lbs/day
4. Calculate the flow through a filter in gpm when 1.8
million gallons flows through the filter during a 42
hour run.
a. 1,100 gpm
b. 714 gpm

9. Water in motion that is suddenly stopped is called:
a. Head pressure
b. Net positive suction head
c. Cavitation
d. Hammer
10. What should be used to identify a chlorine leak?
a. Liquid Ammonia
b. Bleach
c. Fumes from Ammonia
d. Water
11. In which part of the chlorine room should the leak
detectors be located?

c. 550 gpm

a. Near the ceiling

d. 980 gpm

b. Suspended 10 feet off the floor

5. A circular clarifier treats a flow of 1.7 mgd. The
diameter is 35 feet and the depth is 17 feet. What is
the surface loading rate in gpd/sq ft?
a. 1,768 gpd/sq ft
b. 3,640 gpd/sq ft
c. 962 gpd/sq ft
d. 2876 gpd/sq ft
6. What position should the suction valve of a centrifugal
pump be in during start-up?

c. Near the floor
d. Outside the chlorine room
12. How will low water flow affect the vacuum created in
a gas injector?
a. It will create a high vacuum condition
b. It will create a low vacuum condition
c. Water flow does affect the injector
d. It will cause the chlorine to run smoother

a. Closed
Continued on Next Page

b. Open
WINTER 2019
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13. Which term identifies the disinfection condition
that occurs after all of the chlorine demand has been
satisfied?
a. Combined residual
b. Breakpoint
c. Total residual
d. Mono-chloramines
14. What is H2S?
a. Hydrogen peroxide
b. Hydrogen sulfide
c. Sulfuric Acid
d. Hydrogen sulfate
15. Which of the following is a disinfection by-product
precursor?
a. Inorganics
b. Arsenic
c. Natural organic matter
d. Nitrate

Wendy Malehorn
Training & Education
Development
wmalehorn@prwa.com

ANSWERS TO THESE QUESTIONS CAN
BE FOUND ON PAGE 49.
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Feature | Sourcewater
Newest Member of the Team!
By Kurtis Wagner
Joining the team at Pennsylvania Rural Water Association
has stirred my memory of one of my favorite presidents
– Theodore Roosevelt. Roosevelt was a pioneer of the
conservation efforts in the United States, establishing
150 national forests, four national game preserves, and
setting aside over 230 acres of land for public use. He once
admonished, “The nation behaves well if it treats the natural
resources as assets which it must turn over to the next
generation increased; and not impaired in value.” Today,
we remain the beneficiaries of much of his foresight. Water
availability and quality affect the life of every citizen, and
our source of potable source water supplies is not the least
of those resources in need of increase for future generations.
Pennsylvania has a rich array of aquifers and watersheds
that are often overlooked as a resource of the utmost
value. Becoming the newest member of the Source Water
Protection Program team for small public water supplies
at the PRWA has provided me with a unique opportunity
to reach into the effort to manage and protect these source
waters by working alongside owners, operators, officials,
and residents across the state.

of my home town, Thompsontown, or my current home
near Hublersburg, PA. The work ethic that I bring into my
new role source water protection is to not only respond to
technical and regulatory obligations but also help those
owners and operators maximize their legacy as they work
hard to deliver quality water every day. When we consider
source water as collective stewardship, we are the ultimate
beneficiaries. I look forward to working with you toward
this goal together. S

Kurtis Wagner
Sourcewater Protection
Specialist
kwagner@prwa.com

Throughout my life as a resident of rural Pennsylvania,
I have been afforded a unique perspective and deep
appreciation for the variety of communities that dot the
landscape of the Keystone State. Although I studied Civil
Engineering at Penn State University, the majority of my
adult life has been spent redirected, serving in various
pastoral and ministerial roles. Along the way, I have gained a
practical and broad life experience – whether from a tractor
seat, a factory floor or an office chair. My hobbies have often
drawn me toward those landscapes well suited for source
water supplies in the streams, hiking trails, and sports fields
WINTER 2019
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Method 334.0 Verification

Operators can now have their equipment verified
while attending certain PRWA Training Seminars!
EPA Method 334.0 is a quality control protocol for chlorine residual monitoring, published by EPA in 2009. Method
334.0 is intended for use by drinking water facilities for compliance with daily monitoring and analysis of residual
chlorine (free or total) and serves as a quality control procedure used to ensure that results obtained for residual
chlorine at drinking water systems are accurate and precise.
Pennsylvania drinking water systems are expected to follow Method 334.0 if they use a handheld, benchtop or
on-line chlorine analyzer for any of the following:

•

compliance monitoring at both the entry point and in the distribution system;

•

monitoring used to obtain results for calculating giardia or virus inactivation;

•

chlorine monitoring required as a permit condition.

In short, all community water systems, all nontransient noncommunity water systems using chlorine and any
transient noncommunity water system with a surface water source or that use chlorine to achieve 4-log treatment
of viruses are required to follow Method 334.0.
To become Method 334.0 compliant and if necessary, verify on-line analyzers, systems must complete:

•

The field sampler initial demonstration of capability. This is required for any individual who conducts
chlorine analysis at the water system.

•

The initial calibration verification is required for any handheld or benchtop analyzer used for chlorine
analysis or used for comparison grab sampling within Method 334.0.

•

Routine calibration verifications are required quarterly (at least every 90 days) for any handheld or benchtop
analyzer used for chlorine analysis or used for comparison grab sampling within Method 334.0.

Many systems have done initial demonstration of capability for individuals who conduct chlorine
analysis and have completed initial calibration verifications. To maintain Method 334.0 compliance,
systems must complete Routine Calibration Verifications. To help systems complete Routine Calibration
Verifications, starting in February 2020, PRWA will be offering a new program where systems can
bring their instrument(s) to specific Method 334.0 training programs. At designated PRWA training
programs, PRWA staff will perform routine calibration verifications for participating systems.
If you are interested in participating in this program, watch the PRWA training schedule and register for a designated
Method 334.0 training program. In addition to the instrument in need of routine calibration verification, paperwork
specific to Method 334.0 will be needed including:

•
•

Initial instrument verification
And, if completed at any time, quarterly instrument verification

In addition to the instrument(s) to be verified, the PRWA staff will need clean sample glassware. Additionally, if
the instrument cannot be verified using a DPD pillow packet, the specific chemical/reagent needed should be
provided.
We will host two of these types of programs per month. Systems can choose to:

•
•
•

Attend seminar only
Attend seminar & have equipment calibrated while attending the seminar
Register to have your equipment verified only and not attend a seminar
Cost: $39 per instrument.
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Method 334.0 Verification
Cost:

$39 per instrument
The following locations will host the quarterly rotation for verifications:
Berks County
Inn at Reading

Luzerne County
Holiday Inn Wilkes-Barre

Clarion County
Ramada Clarion

Lycoming County
Holiday Inn Williamsport

Cumberland County
Middlesex Township Mun. Auth.

Westmoreland County
Ramada Greensburg

WINTER
SPECIAL
Fee will be waived
during the months of
February & March for
Method 334.0 Quarterly
Verification

WINTER 2019
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Comprehensive Monitoring Plans
By Glenn Cowles
According to the PA State Code § 109.718 regarding
Comprehensive Monitoring plans, all community and
nontransient noncommunity water systems were required
to submit a comprehensive monitoring plan (CMP) to the
PA Department of Environmental Protection by August 19,
2019 to assure that all sources, purchased interconnections
and entry points are included in compliance monitoring at
the entry points and within the distribution system. Water
Suppliers received a letter from the PA Department of
Environmental Protection dated October 29, 2018 advising
them of the changes to Chapter 109-Safe Drinking Water
Regulations: General Update and Fees Rule. As of the
time I’m sitting composing this article in mid October
I’m hearing from water systems that either knew nothing
about these required plans or haven’t completed them as
of yet.
•
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By August 19, 2019, a community or nontransient
noncommunity water supplier shall develop a
comprehensive monitoring plan to assure that all
sources, purchased interconnections and entry
points are included in compliance monitoring
at the entry points and within the distribution
system. The plan must contain at least all of the
following:
 A list of all sources, purchased interconnections,
treatment plants and entry points permitted
under this chapter. The availability of each
source, treatment plant and entry point
must be designated as either permanent or
reserve. The availability of each purchased
interconnection must be designated as either
permanent or emergency. Permanent, reserve
and emergency availability categories are as
follows:
 Permanent—A source, treatment plant,
entry point or purchased interconnection
permitted under this chapter that is used on
a regular basis. Permanent facilities must
be included in compliance monitoring.
Permanent entry points receiving water
from a reserve source must be monitored
in accordance with § 109.301(15) (relating
to general monitoring requirements).

Reserve—A source, treatment plant or
entry point permitted under this chapter
which is not used on a regular basis,
but remains on standby to augment or
supplement permanent sources, treatment
KEYSTONE TAP
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•

•

•

•

plants or entry points. A reserve source,
treatment plant or entry points may not
be used without prior written approval
from the Department under § 109.703(d)
(relating to facilities operation).
 Emergency—A purchased interconnection
permitted under this chapter which is used
during temporary emergency situations.
 A schematic of all sources and associated
treatment plants and entry points,
purchased interconnections and the
relative locations of the points of entry
into the distribution system.
 For each entry point, a description of normal
operating conditions, including whether the
entry point provides water continuously,
whether each source contributing to the entry
point provides water continuously and whether
sources are alternated or blended. For alternated
sources, include the operation schedule for
each source. For blended sources, include a
description of the range of blending ratios.
 A description of how all permanent sources
and permanent entry points are included in
compliance monitoring.
The plan must include the sample siting plans and
monitoring plans required under other sections of
this chapter, including the total coliform sample
siting plan required under § 109.701(a)(5) (relating
to reporting and recordkeeping), the monitoring
plan for disinfectants, DBPs and DBP precursors
required under § 109.701(g), the lead and
copper sample site location plan required under
§ 109.1107(a)(1) (relating to system management
responsibilities) and the source water sampling
plan required under § 109.1202(h) (relating to
monitoring requirements).
The water supplier shall review and update the
plan at least annually and as necessary to reflect
changes to facilities or operations. The date of each
update must be recorded on the plan.
By August 19, 2019, the water supplier shall
submit the initial plan to the Department.
The water supplier shall review the plan
annually and submit an updated plan to the
Department, if revisions are made. These plans
are subject to Department review and revision.

Working with water systems to complete their CMP’s,
I found the most frustrating part was locating the sample
siting plans and monitoring plans required to include
as attachments. These plans were submitted to the PA
Department of Environmental Protection in the past but
when trying to locate them in the water system’s records,
the operators, office personnel, and I were forced to hunt
through numerous desk drawers, boxes, file cabinets,
and piles of papers stacked on desks due to improper
organization. Some plans were never located and had to
be completed again. I even had newer operators stating
they have never seen these plans and were getting samples
from the wrong sites. These plans need to be accessible to
the operators (both existing operators and new hires in the
future) to ensure monitoring is being done in the correct
timeframe and at the proper locations.
Appropriate document management doesn’t take much
to accomplish. Document management is the process
of handling documents in such a way that information
can be created, shared, organized and stored efficiently
and appropriately whether manually or electronically,
preferably both.

Column | Water

This picture is an
example of a water
systems
simple
filing system that is
well organized so
information can be
located quickly and
efficiently. A manual
filing system cannot
be destroyed by an
accidental power loss.
Also, hackers cannot
access a manual filing
system from another
computer
helping
with security issues.
Depending on the
setup, it could be an easier, more personal way to keep files
and records in order. Filing cabinets can be locked with a
key. In theory, electronic filing is safer than paper-based
filing because the information can be stored and backed
up. However, one of the disadvantages of electronic storage
is that it isn’t foolproof. Hard drives crash and computers
are replaced. General security procedures for electronic
documents involve backing up documents regularly and
keeping document backups somewhere other than the
same hard drive where the original documents are located.
Off-site is best to guard against having your business
data wiped out by natural disasters - yet another reason
why the cloud (cloud computing means storing and
accessing data and programs over the Internet instead of
your computer’s hard drive) is ideal for document storage.
The water supplier shall review the CMP annually
and submit an updated plan to the PA Department of
Environmental Protection Department if revisions are
made. This can be accomplished easier with organization
of your documents ensuring the necessary personnel can
access them when needed. S
Sources:
https://www.pacode.com/secure/data/025/chapter109/s109.718.html
https://www.dep.pa.gov/Business/Water/BureauSafeDrinkingWater/
DrinkingWaterMgmt/Regulations/Pages/Proposed%20General%20
Update%20and%20Fees.aspx

Glenn Cowles
Water Technician
gcowles@prwa.com
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Old Dogs Learning New Tricks
By Tom Goehring
There is an old saying that “Nobody knows everything”.
I have repeated that to many people during my time in this
field and when I say it, I am usually referring to my lack
of knowledge in a particular area and we all know that it’s
true. Lately the truth in that statement has become even
more evident to me as I’ve been researching ORP and
reading many articles and research papers that have a lot
of words but not many answers. I’ve spent quite a bit of
time lately looking for answers because over the last year
and a half I’ve been working with an SBR system that has
been experimenting with blower control based on either
dissolved oxygen or oxidation reduction potential and they
have become quite frustrated with the lack of consistency
in the trending of the readings in the SBR’s.
Before we start, lets review a few things that we have
all been taught. First, we know that nitrification requires
dissolved oxygen and denitrification requires a lack of
oxygen known as an anoxic area. Second, we know that
oxygen is an oxidizer, so when the dissolved oxygen is high
you would assume that the ORP would be high. We have
also been taught that an area with dissolved oxygen will
have an ORP of +150 or higher and an anoxic zone would
have an ORP of -50 to +50. So far, we all agree, right? The
problem comes in when you trend the DO and the ORP
and the lines don’t match that scenario at all.
We started to notice a trend where about half way
through the react cycle the blowers would shut off and stay
off allowing the DO to drop but the ORP would stay high.
Since oxygen is an oxidizer you would expect the ORP to
drop with the DO, but what we have learned through our
research is that nitrate is also an oxidant. Therefore, when
all your ammonia has been converted to nitrate you may
have a higher ORP with a lower DO.

As the SBR continued through the settle cycle, the
ORP would drop and the DO would rise until the
corresponding readings seemed to line up. The dropping
ORP is caused by denitrification which is the breakdown
of the nitrate, and since nitrate is an oxidant the removal
of it causes the ORP to drop. The DO rise is also caused
by denitrification. The nitrate (NO3) is broken down into
nitrogen and oxygen, producing three parts oxygen for
every one part of nitrogen. The nitrogen bubbles off into
the atmosphere and some of the oxygen is returned to the
process as dissolved oxygen. Since the BOD and ammonia
have already been removed, there is little demand for
oxygen so the DO rises.
Once we figured that out, the trend lines of some of the
batches seemed to make sense. But there were still many
batches that didn’t seem to trend at all the way we were
expecting. Here’s the catch, these SBR’s fill at different
times every day. You can’t compare the trending from a
batch that filled from 11 a.m. to 2 p.m. with a batch that
filled from 2 a.m. to 5 a.m. The loading is very different,
the time needed to remove the BOD and ammonia are
very different. That means the amount of time needed
for denitrification is different and the amount of nitrate
produced is different. Each batch requires different
amounts of DO and produces different levels of ORP. So
how can you set up your plant to control the blowers with
all of this constantly changing? Which parameter should
you use to control the plant when at any given time you
could be using or producing oxygen?
When you figure out an iron clad solution, let me know.
As I learn more about it, I’ll let you know. I think I’ve come
to the conclusion that even though some things don’t look
as nice as you want them to, you can’t argue with results. If
my SCADA trends look funny sometimes but my effluent
is beautiful, I don’t care about the trends. It’s like that old
truck you have parked out back, it does everything you
need it to but it’s not much to look at….I guess you can’t
argue with results. S

Tom Goehring
Wastewater Technician
tgoehring@prwa.com
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Sinking Spring Wastewater
Treatment Facility
The Sinking Spring Wastewater Facility is operated by the
Borough of Sinking Spring, Berks County PA. Originally
constructed in 1964 with an original capacity of 0.35 million
gallons a day (MGD). The Sinking Spring Wastewater
facility serves Sinking Spring, Lower Heidelberg, South
Heidelberg and Spring Township. The original plant has
been through upgrades and now has a 1.65 MGD Hydraulic
capacity and 1.25 Organic capacity.

The Sinking Spring plant serves approximately 3,200
connections maintains 21 miles of collection system piping
and a pump station. Sinking Spring employs 4 full time
operators and a superintendent. Arro Consulting currently
serves as their Engineer. The operators are Kyle Chelius,
Jason Rapp, Joe Ravert, and Joe Dalton with Bryce Zohner
as the Superintendent.

The process utilizes a Lakeside Raptor fine screen and
a Smith and Loveless Pista grit system, 2 Ovivo Carrousel
oxidation ditches (.520 MG each). Aluminum chloride
feed for phosphorus removal, 3 secondary clarifiers (.133
MG each), chlorine contact tank with gas chlorination
and sodium bisulfate for dichlorination. Sinking Spring
utilizes aerobic digestion with 1 primary digester (.158 MG)
and 3 secondary digesters (.0405 MG). Sludge is applied
to 20 reed beds. The dewatered biosolids land utilized for
agricultural use with class B Biosolids permit.
Sinking Spring completes most collection system
maintenance in house including televising and cleaning 1/5
of the collection system a year and conducts preventative
maintenance on laterals and mains with major repairs
being completed by contractors. Sinking Spring utilizes
a 2019 CUES TV Truck, 2013 Super Products Camel Jet/
Vac Truck on a Mack Chasis with hydro excavation kit
and lateral cleaner, a mainline root cutter, a lateral push
camera, and lateral router machine. Sinking Spring has
an industrial pretreatment program which monitors 9
Industries which are sampled quarterly and 20 commercial
establishments (restaurants) also sampled quarterly. Under
the pre- treatment program all participants are issued new
permits every three years.

In 2016, treated an average flow of 0.556 MGD with a
98.3 % BOD removal with 38.90 inches of rainfall. In 2017
The average flow of 0.614 MGD with a 98.4% BOD removal
30

KEYSTONE TAP

WINTER 2019

Featured System | Wastewater

with 50.15 inches of rain fall. In 2018 The average flow of
1.146 MGD with a 97.7% BOD removal with 80.39 inches
of rainfall. In 2018 3 of the 12 months exceeded plant
rated capacity. Sinking Spring average rain fall yearly is 45
inches per year.
The plant upgrade in 2010 included adding 8 additional
reed beds, a new screening building, a third clarifier, a
rebuild to the grit removal system and a rebuild of raw
sewage pumps. In 2017 Sinking Spring began a solids
study to determine the cause of poorly dewatering biosolids
and poorly operating digesters. It was found that the
addition of bacteria for bioaugmentation wouldn’t allow
enough aeration and mixing in the digesters. The study
led to the discovery of polysaccharides in sludge and mixed
liquor. The study also showed that the addition of bacteria
for bioaugmentation for the reduction of fats oil and
grease(fog) and BOD reduction in the collection system
and the digesters was the source of the polysaccharides. In
November 2017 Sinking Spring discontinued the addition
of the bacteria to the collection system and digesters and
began running the digester aerobically. They found an
increase in dewatering and volatile solids destruction,
increased flexibility in digester operation, better quality
biosolids and minimal increase in electricity. In the end
they were able to save $ 2500 a month used to purchase the
bacteria used in the bioaugmentation process. S
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The largest conference in the
state for water & wastewater
operators!

Annual
Conference
Penn Stater Hotel & Conference Center
State College, PA

March 24-27, 2020
Over 70 classes to choose from
Earn up to 18 contact hours
Over 127 exhibitors
WWW.PRWA.COM/CONFERENCE

2020Annual Conference
Pennsylvania Rural Water Association

TUESDAY, MARCH 24

Opening Session
11:00 AM - 12:00 PM

David Sarkus, MS, CSP - "Leading from Your Heart"

For more than 30 years, David, has been helping organizations improve
their leadership and influence for safety, and in turn, their cultures
too. As an award-winning speaker, author and consultant, David
combines his academic work with his organizational and athletic
experiences to create a winning formula for extreme safety success. In
this empirically-based keynote, David Sarkus will discuss the critical
importance of being a coach, building relationships as a base of influence, and clarifying the personal
side of safety. In moving from positional power to personal power, any leader can initiate and sustain
greater forms of positive change regarding every workers’ safety-related attitudes and actions as well
as enhanced forms of production, quality, and morale.

Sponsored by Nittany Engineering Associates
			

a division of Century Engineering, Inc.

Certified Training Classes

1:30 PM - 5:00 PM

Earn up to 3 Contact Hours!

Exhibit Hall Grand Opening
5:00 PM - 6:30 PM

Come visit with all the exhibitors that have come to talk to you before heading over to
Champs!

Meet & Greet at Champ’s

6:30 PM - 10:00 PM

We start off the first day of conference with great
food, company, and entertainment at one of
State College’s finest establishments! We offer
transportation as well to and from Champ’s from
all sponsored hotels (see page 32).

Sponsored by Gwin, Dobson & Foreman

ALL MEALS & EVENTS ARE INCLUDED WITH THAT DAYS
REGISTRATION

Certified Training Classes

8:00 AM - 5:00 PM

Earn up to 6 Contact Hours, with lunch between sessions!

Exhibit Hall Extravaganza
5:00 PM - 8:00 PM

Come eat a delicious meal and visit with over 127
exhibitors. And don’t miss the chance to win a
Dream Disney Vacation!

Event & Trip sponsored by Exeter Supply
Trip also sponsored by Star Pipe

Turkey Calling Contest

7:30 PM

Bring your calls and compete with some of the best turkey callers around!

Sponsored by Sensus & LB Water

Texas Hold ‘Em Tournament
8:30 PM

All skill levels welcome to play in our annual tournament.

Sponsored by PA Water Specialties

Cornhole Tournament

8:30 PM

Come test your skills at this tailgate favorite while
listening to live music by Biscuit Jam.

Sponsored by A&H Equipment

LOOK FOR TRAINING CLASS SCHEDULE IN JANUARY!

Pennsylvania Rural Water Association

With a chance to win a Dream Disney
Vacation Give-Away

2020Annual Conference

WEDNESDAY, MARCH 25

2020Annual Conference
Pennsylvania Rural Water Association

THURSDAY, MARCH 26
Certified Training Classes

8:00 AM - 5:00 PM

Earn up to 6 Contact Hours, with lunch between sessions!

Exhibit Hall Finale
11:30 AM - 1:30 PM

Stop by the Exhibit Hall to visit with the vendors
one last time. Don't miss your chance to win some
great prizes at the Exhibitor Booths!

Closing Celebration

5:30 PM - 8:00 PM

Featuring the Tribute to Excellence Awards

Join us as we recognize the best in the
industry with food, drinks, and live music by
Tommy Wareham, The Piano Man.

Sponsored by Core and Main

FRIDAY, MARCH 27
Certified Training Classes
8:00 AM - 11:30 AM
Earn up to 3 Contact Hours

WWW.PRWA.COM/CONFERENCE

Call (800) 653-7792 with questions!

Sourcewater | Column
Small System Source Water Protection
By Don Muir
I have been traveling the state this summer and fall
conducting PRWA’s “Protecting Your Drinking Water Sources,
A Hands-on Course” This is a Source Water Protection class
where we work one-on-one with representatives of the water
system to develop a basic Source Water Protection plan for their
specific water system. We use DEP’s Source Water Assessment
of the system’s water source(s) to identify the Source Water
Protection area and Potential Sources of Contamination. It’s
not a reinvent the wheel class. After years of developing SWP
plans, we know what kind of potential risks threaten small
water system sources, basic threats such as highway spills,
residential hazards like on-lot septic systems and private
wells and agriculture. We work with the system to identify
other risks that might not be included in their Source Water
Assessment, give them ideas on what other systems have done
to address similar risks and help them develop measures to
protect their source based on their knowledge of the area.
We follow all of DEP’s “Minimum Elements For
Development of a Source Water Protection Plan”. We develop
a Steering Committee of who are the decision makers in the
Source Water Protection area, identify potential contaminants
to the water source(s), develop contingency plans in the event
the water source(s) cannot be used and we get attendees
thinking about what they would do and where would they go
if they had to develop a new water source. A day or two after
the class or whatever is convenient to the water system, we go
out to the system to confirm source locations, develop a field
inventory of Potential Sources of Contamination and provide
the system with public education materials (both print and on
CD) that can be distributed to residents and businesses in the
WHP area.
So, if you see the class is being held in your area please think
about attending, you won’t be disappointed. Not a bad deal,
and did I mention the 9 hours of Continuing Education Credit.
The class is designed for small systems such as manufactured
housing communities and Home Owner Associations but the
principles of source water protection discussed in the class can
also be applied to larger systems. But manufactured housing
communities are usually privately owned and Home Owner
Associations are usually governed by a board of residents
that can make the regulations needed to protected THEIR
water source. If this is the type of system that you operate or
manage, you can develop regulations that prohibits any type
of vehicle maintenance in the community. You can require
septic system pumping, fuel oil tank inspection and possibly
even containment structures under fuel tanks. You have the
power to control activities.
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Some management options can seem harsh but without a
water source a community cannot exist. In the vast majority
of cases, the water system does not own or control enough
land to develop a new source if the current source becomes
contaminated. New well regulations state that nothing but
water treatment can occur within the Zone 1 recharge area
of the new well. Zone 1 is a minimum 100 foot radius, up to a
400 foot radius around the well. In a worst case scenario where
the Zone 1 area was 400 feet, which equals 11.54 acres, the
water system may need to purchase or lease land to develop
a new source. Land gets awful expensive when the landowner
finds out the land is needed as a water source. Protect what
you have. If you lose your water supply your community can
not grow or may not even survive. PRWA can help you. We
have the expertise to look at your system, tell you what’s a risk,
what’s not a risk and supply you with options to protect your
water source. Give us a call and we’ll help you, that’s what we’re
here for. And please, if the “Protecting Your Drinking Water
Sources, A Handson Course” comes to
your area, think about
attending. S
Don Muir
Sourcewater
Protection Specialist
dmuir@prwa.com
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Your Source Water Protection Questions Answered
By Danielle Roslevich
What is source water protection?
Source water protection (SWP) protects a water supplier’s
drinking water source from contamination and overuse.
Why should my water system and community have a
Source Water Protection Plan?
• Save your system money
• Protect your system from costly upgrades,
increasing regulations, and the need to tap new
sources
• Protect the health of yourself, your family, and your
community for generations to come

• Prepare for future emergencies by developing an
emergency response plan
Contact the PRWA Source Water team using the information
below to get started at no cost!
What does it mean to implement a SWPP?
Implementing a SWPP means to bring the plan into
effect utilizing your action-oriented objectives. There are
several key implementation strategies for source water
protection but innumerous ways to achieve your source
water protection goals.
• Public education and outreach

• Protect your local water quality and the aquatic
ecosystem

• Partnerships and collaboration

• Become eligible for grants and loans

• Comprehensive planning and growth management

• Educate your community, which will help ensure
the longevity of your system

• On-the-ground
projects

What is a Source Water Protection Plan?

• Regulatory measures, such as land use ordinances
best

management

• Many many more alternatives

• A Source Water Protection Plan (SWPP) is a
management plan created by your system and
community to proactively protect your drinking
water sources.

For further information, or to develop a Source Water
Protection Plan at no cost, please contact Danielle Roslevich
at (814) 574-4249 or droslevich@prwa.com. Visit prwa.
com/sourcewater for more details. S

• It identifies potential sources of contamination and
assesses the susceptibility of your surface water or
groundwater to such contamination.
• It provides guidelines to manage the related risks.
Does my drinking water have potential sources of
contamination that may affect my supply?
• Yes, there are almost always potential sources of
contamination to your drinking water supply due
to Pennsylvania’s diverse land uses. But do not
worry—we can help manage any risks to your
drinking water supply through a Source Water
Protection Plan!
How do I create a SWPP?
• Form a steering committee
• Identify the drinking water protection areas
• Identify and rank potential sources of contamination
• Develop goals and
contamination risks

objectives

to

manage

• Set priorities and action measures to implement the
plan effectively
42

KEYSTONE TAP

WINTER 2019

practices/

Danielle Roslevich
Sourcewater Protection &
Stormwater Planner
droslevich@prwa.com
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Answers to Certification Study Feature “Bad Questions” on Pages 16-18.
1. B

9. D

2. D

10. C

3. A

11. C

4. B

12. B

5. A

13. B

6. B

14. B

7. A

15. C

8. D
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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.
So how does this technology work?
The Global Positioning System (GPS), originally Navstar
GPS, is a satellite-based radionavigation system owned by
the United States government and operated by the United
States Air Force. It is a global navigation satellite
system that provides geolocation and time information to
a GPS receiver anywhere on or near the Earth where
there is an unobstructed line of sight to four or more GPS
satellites. Obstacles such as mountains and buildings block
the relatively weak GPS signals.
The GPS does not require the user to transmit any data,
and it operates independently of any telephonic or internet
reception, though these technologies can enhance the
usefulness of the GPS positioning information. The GPS
provides critical positioning capabilities to military, civil,
and commercial users around the world. The United States
government created the system, maintains it, and makes it
freely accessible to anyone with a GPS receiver.
The GPS project was launched by the U.S. Department of
Defense in 1973 for use by the United States military and
became fully operational in 1995. It was allowed for civilian
use in the 1980s. Advances in technology and new demands
on the existing system have now led to efforts to modernize
the GPS and implement the next generation of GPS Block
IIIA satellites and Next Generation Operational Control
System (OCX). Announcements from Vice President Al
Gore and the White House in 1998 initiated these changes.
In 2000, the U.S. Congress authorized the modernization
effort, GPS III. During the 1990s, GPS quality was degraded
by the United States government in a program called
“Selective Availability”; this was discontinued in May 2000
by a law signed by President Bill Clinton.
When selective availability was lifted in 2000, GPS had
about a five-meter (16 ft) accuracy. The latest stage of
accuracy enhancement uses the L5 band and is now fully
deployed. GPS receivers released in 2018 that use the L5
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band can have much higher accuracy, pinpointing to within
30 centimeters or 11.8 inches.
When people talk about “a GPS,” they usually mean
a GPS receiver. The Global Positioning System (GPS) is
actually a constellation of 27 Earth-orbiting satellites (24
in operation and three extras in case one fails). The U.S.
military developed and implemented this satellite network
as a military navigation system, but soon opened it up to
everybody else.
Each of these 3,000- to 4,000-pound solar-powered
satellites circles the globe at about 12,000 miles (19,300
km), making two complete rotations every day. The orbits
are arranged so that at any time, anywhere on Earth, there
are at least four satellites “visible” in the sky.
A GPS receiver’s job is to locate four or more of
these satellites, figure out the distance to each, and
use this information to deduce its own location. This
operation is based on a simple mathematical principle
called trilateration. Trilateration in three-dimensional
space can be a little tricky, so we’ll start with an explanation
of simple two-dimensional trilateration.
Imagine you are somewhere in the United States and
you are TOTALLY lost -- for whatever reason, you have
absolutely no clue where you are. You find a friendly local
and ask, “Where am I?” He says, “You are 625 miles from
Boise, Idaho.”
This is a nice, hard fact, but it is not particularly useful by
itself. You could be anywhere on a circle around Boise that
has a radius of 625 miles, like this:
You ask somebody else where you are, and she says, “You
are 690 miles from Minneapolis, Minnesota.” Now you’re
getting somewhere. If you combine this information with
the Boise information, you have two circles that intersect.
You now know that you must be at one of these two
intersection points, if you are 625 miles from Boise and 690
miles from Minneapolis.

Continued on Page 52

WINTER 2019

KEYSTONE TAP

51

GIS | Column

Continued on from Page 50

If a third person tells you that you are 615 miles
from Tucson, Arizona, you can eliminate one of the
possibilities, because the third circle will only intersect
with one of these points. You now know exactly where you
are -- Denver, Colorado.

Radio waves are electromagnetic energy, which means
they travel at the speed of light (about 186,000 miles per
second, 300,000 km per second in a vacuum). The receiver
can figure out how far the signal has traveled by timing
how long it took the signal to arrive. In the next section,
we’ll see how the receiver and satellite work together to
make this measurement.
GPS Calculations
At a particular time (let’s say midnight), the satellite
begins transmitting a long, digital pattern called
a pseudo-random code. The receiver begins running the
same digital pattern also exactly at midnight. When the
satellite’s signal reaches the receiver, its transmission of
the pattern will lag a bit behind the receiver’s playing of
the pattern.

This same concept works in three-dimensional space,
as well, but you’re dealing with spheres instead of circles.
In the next section, we’ll look at this type of trilateration.
3-D Triangulation
Fundamentally, three-dimensional trilateration isn’t
much different from two-dimensional trilateration, but
it’s a little trickier to visualize. Imagine the radii from the
previous examples going off in all directions. So instead of
a series of circles, you get a series of spheres.
If you know you are 10 miles from satellite A in the sky,
you could be anywhere on the surface of a huge, imaginary
sphere with a 10-mile radius. If you also know you are
15 miles from satellite B, you can overlap the first sphere
with another, larger sphere. The spheres intersect in a
perfect circle. If you know the distance to a third satellite,
you get a third sphere, which intersects with this circle at
two points.
The Earth itself can act as a fourth sphere -- only
one of the two possible points will actually be on the
surface of the planet, so you can eliminate the one in
space. Receivers generally look to four or more satellites,
however, to improve accuracy and provide precise altitude
information.
In order to make this simple calculation, then, the GPS
receiver has to know two things:
•
•

The location of at least three satellites above you
The distance between you and each of those satellites

The GPS receiver figures both of these things out by
analyzing high-frequency, low-power radio signals from
the GPS satellites. Better units have multiple receivers,
so they can pick up signals from several satellites
simultaneously.
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The length of the delay is equal to the signal’s travel
time. The receiver multiplies this time by the speed of
light to determine how far the signal traveled. Assuming
the signal traveled in a straight line, this is the distance
from receiver to satellite.
In order to make this measurement, the receiver and
satellite both need clocks that can be synchronized down
to the nanosecond. To make a satellite positioning system
using only synchronized clocks, you would need to
have atomic clocks not only on all the satellites, but also
in the receiver itself. But atomic clocks cost somewhere
between $50,000 and $100,000, which makes them a just a
bit too expensive for everyday consumer use.
The Global Positioning System has a clever, effective
solution to this problem. Every satellite contains an
expensive atomic clock, but the receiver itself uses an
ordinary quartz clock, which it constantly resets. In a
nutshell, the receiver looks at incoming signals from four
or more satellites and gauges its own inaccuracy. In other
words, there is only one value for the “current time” that
the receiver can use. The correct time value will cause all
of the signals that the receiver is receiving to align at a
single point in space. That time value is the time value
held by the atomic clocks in all of the satellites. So the
receiver sets its clock to that time value, and it then has
the same time value that all the atomic clocks in all of
the satellites have. The GPS receiver gets atomic clock
accuracy “for free.”
When you measure the distance to four located satellites,
you can draw four spheres that all intersect at one point.
Three spheres will intersect even if your numbers are
way off, but four spheres will not intersect at one point
if you’ve measured incorrectly. Since the receiver makes
all its distance measurements using its own built-in clock,
the distances will all be proportionally incorrect.

Column | GIS
The receiver can easily calculate the necessary
adjustment that will cause the four spheres to intersect
at one point. Based on this, it resets its clock to be in
sync with the satellite’s atomic clock. The receiver does
this constantly whenever it’s on, which means it is
nearly as accurate as the expensive atomic clocks in the
satellites.
In order for the distance information to be of any use,
the receiver also has to know where the satellites actually
are. This isn’t particularly difficult because the satellites
travel in very high and predictable orbits. The GPS
receiver simply stores an almanac that tells it where every
satellite should be at any given time. Things like the pull
of the moon and the sun do change the satellites’ orbits
very slightly, but the Department of Defense constantly
monitors their exact positions and transmits any
adjustments to all GPS receivers as part of the satellites’
signals.
Differential Correction
So far, we’ve learned how a GPS receiver calculates its
position on earth based on the information it receives
from four located satellites. This system works pretty well,
but inaccuracies do pop up. For one thing, this method
assumes the radio signals will make their way through
the atmosphere at a consistent speed (the speed of light).
In fact, the Earth’s atmosphere slows the electromagnetic
energy down somewhat, particularly as it goes through the
ionosphere and troposphere. The delay varies depending
on where you are on Earth, which means it’s difficult
to accurately factor this into the distance calculations.
Problems can also occur when radio signals bounce off
large objects, such as skyscrapers, giving a receiver the
impression that a satellite is farther away than it actually
is. On top of all that, satellites sometimes just send out bad
almanac data, misreporting their own position.
Differential GPS (DGPS) helps correct these errors. The
basic idea is to gauge GPS inaccuracy at a stationary receiver
station with a known location. Since the DGPS hardware
at the station already knows its own position, it can
easily calculate its receiver’s inaccuracy. The station then
broadcasts a radio signal to all DGPS-equipped receivers
in the area, providing signal correction information for
that area. In general, access to this correction information
makes DGPS receivers much more accurate than ordinary
receivers.
The most essential function of a GPS receiver is to pick
up the transmissions of at least four satellites and combine
the information in those transmissions with information
in an electronic almanac, all in order to figure out the
receiver’s position on Earth.

Once the receiver makes this calculation, it can tell
you the latitude, longitude and altitude (or some similar
measurement) of its current position. To make the
navigation more user-friendly, most receivers plug this
raw data into map files stored in memory.
You can use maps stored in the receiver’s memory,
connect the receiver to a computer that can hold more
detailed maps in its memory, or simply buy a detailed map
of your area and find your way using the receiver’s latitude
and longitude readouts. Some receivers let you download
detailed maps into memory or supply detailed maps with
plug-in map cartridges.
A standard GPS receiver will not only place you on a
map at any particular location, but will also trace your
path across a map as you move. If you leave your receiver
on, it can stay in constant communication with GPS
satellites to see how your location is changing. With this
information and its built-in clock, the receiver can give
you several pieces of valuable information:
•
•
•
•
•
•

How far you’ve traveled (odometer)
How long you’ve been traveling
Your current speed (speedometer)
Your average speed
A “bread crumb” trail showing you exactly where
you have traveled on the map
The estimated time of arrival at your
destination if you maintain your current speed

GPS is a unique tool for calculating location across the
globe, very accurately.
It utilizes satellites, equipped
with atomic clocks accurate to a nanosecond, emitting
a radio signal received by a receiver on earth. You can
access at least 3 satellites anywhere in the world 24/7
and use triangulation to do the calculation of location
in both 2D and 3D. You can also make the calculation
of location, even more accurate using ground based GPSs
to do Differential Correction. The technology that goes
into how GPS works is amazing. In the next article we will
discuss some of the ways it can be utilized. S

Michael Emery
GIS Specialist
memery@prwa.com
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Opinion | Column
Pressure Vacuum Frostproof Vents a Necessary Accessory for
Protecting Tanks
By Erin Schmitt, media/director/technical writer for Pittsburg Tank & Tower
Water towers are eye-catching. Often the tallest
structures in many towns, it’s not uncommon to see
a city’s name proudly etched on a water tower – a
welcome sign painted for all to see. Visitors’ first
impressions of a town might very well include a
water tower. A dent in the container where the city’s
name is painted doesn’t leave the best impression.
Pressure vacuum, frostproof vents are one of the
most important accessories that can be placed on
a tank. While tanks must be properly maintained
to keep them functioning, a vent almost acts as
an insurance policy to help guarantee it remains
operable and isn’t damaged. An improperly vented
tank may cause external pressure to act on the tank
which can cause buckling even at the low-pressure
differential, according to AWWA D-100; 5.5 vents.
That’s why a pressure vacuum, frostproof vent and
screen should be installed. Many old riveted tanks
don’t have vents – they have finial balls which allow
for little to no ventilation. According to AWWA
Manual M42, finial balls should be replaced with
vents when maintenance or repair work is completed
on a tank.

Vent Needing Replaced

Pressure vacuum, frostproof vents are necessary
for colder climates as well as warmer ones. In
chillier climates, ice or snow buildup around a vent
does not allow enough air to pass in and out. A
pressure vaccum, frostproof vent is equipped with
a breakaway mechanism that either has a pressure
60
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pallet that will raise with the rising pressure, thus
allowing air to travel in or out. Alternately, it will be
spring-loaded, which opens up and doesn’t freeze.

Frostproof Vent

People in warmer areas might be wary of including
pressure vacuum, frostproof vents on their tanks.
After all, if it’s hot and humid year-round or at least
most of the year, what’s the point of installing a vent
that’s frostproof? In warmer climates, the pressure
vacuum, frostproof vents help prevent birds and
insects from building nests and clogging the vent.
It’s also a requirement based on AWWA D100-11
recommendations.
“Tanks equipped with roofs shall have a vent above
the top capacity level, which shall have a capacity
to pass air so that at the maximum flow rate of
water, either entering or leaving the tank, excessive
pressure will not be developed,” according to AWWA
D100-11. One vent should always be located near
the center of the roof, even if more than one tank
vent is required. The vent should be designed to
prevent birds or animals from entering the tank.
Once this screen is provided, a pressure-vacuum
or a separate pressure-vacuum relief mechanism
should be made available in case the screen frosts
over or becomes clogged.

Column | Opinion
Sure, it might be less expensive initially to not
install a pressure vacuum, frostproof vent. But
saving on upfront costs doesn’t always pay off in
the long run. If, for instance, an operator decides to
forgo a pressure vacuum, frostproof vent to keep
expenses down, it might just turn out that was a
poor decision once the vent freezes.

Water operators should keep a sharp eye on the
levels of their tanks during the winter. The flow
might need to be slowed down to prevent freezeups. Inside a tank, ice buildup can create such a
force on the tank wall plates that it can crack the
container or rip safety climbs or a ladder off a tank
wall. That’s why AWWA M42 doesn’t recommend
interior tank ladders for cold climates where ice may
form. That’s also why tanks in colder climates tend
to have fewer internal accessories.
One accessory that is necessary for winter or
any season is a frostproof vent. This one simple
accessory can potentially save owners a lot of
money. That’s part of the reason why installing a
pressure vacuum frostproof vent is one of the best
decisions a tank owner can make to help maintain
their tank. S

Vent In Compliance

Both elevated and ground storage tanks can have
improper ventilation. Manways and overflows are
examples of openings in tanks, but they are not
included in the design for airflow. If a vent is sealed
off, manways and overflows are not enough to allow
the tank to breathe. A sealed-up vent can cause a
vacuum to be pulled on the tank, damaging it or, in
some cases, destroying it.
At a Pennsylvania prison a few years back, water
on the roof of a ground storage tank had collected
so that it was knee-deep due to it being caved in
from a frozen vent. The cost to repair the roof was
nearly $500,000.
There’s less movement of water overnight because
most people are not using water during nighttime
hours. This is where installing mixing systems
and aerators can help ensure water is moving and
won’t freeze. Over the top fill lines and recirculation
pumps also help keep the water moving. Panicked
water operators sometimes attempt to pump the
water back out, overpressurizing the tank due a
closed vent. In one such instance, while water was
still being pulled out of the elevated tank, the vent
was so frozen no air could be released. When the
operators tried to shut down the tank and reverse
the effects, the roof was sucked back in due to
the pressure. The dent was in a conspicuous spot
where the town’s logo was painted, making it highly
visible to everyone.
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New Members of PRWA
System Members
J & A Mobile Homes, York County
Kingdom Hills, Cambria County
Longwood Gardens, Chester County
Meadows at Watsontown, Montgomery County
Woodward Township Sewer Dept, Clinton County

Non-Transient / Non-Community Members
Rupps, Armstrong County
Wesley Woods, Warren County

Associate Members
Applied Analytics, Inc.
Flemington, NJ

Instrumentation - VFD's, Flow, Pressure, Recording & Analytical

Water Resource Management
Conshohocken, PA

Water & wastewater treatment consultant with a focus on
contract licensed operations.
From: August 14, 2019 - November 7, 2019

62

KEYSTONE TAP

WINTER 2019

Advertiser Index
Accent Control ...........................................................43
APPI Energy................................................................3
Arcadis.....................................................................47
ARM Group ............................................................... 23
Bankson Engineers ..................................................47
Bissnuss Inc ........................................................... 42
Core and Main ..........................................................IFC
Coyne Environmental Services ................................ 31
DN Tanks ..................................................................19
EADS Group ...............................................................21
Eichelbergers, Inc .................................................... 28
ENetPay..................................................................... 57
Entech Engineering Inc ............................................ 62
Exeter Supply Co., Inc ..............................................11
Fox Tapping ............................................................... 25
Gibson-Thomas Engineering Co., Inc .......................43
Greenman-Pedersen, Inc............................................ 40
Gwin, Dobson & Foreman ............................................29
Hanover Engineering.................................................18
Herbert, Rowland, & Grubic, Inc ...............................31

I.K. Stoltzfus.................................................................7
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Advertising Spots Available

for 2020

Advertise in the Keystone Tap
and online!
Go to

www.prwa.com/advertise
or call Pattie at (800) 653-7792 ext 110
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138 West Bishop Street
Bellefonte, PA 16823
(800) 653-PRWA
Change Service Requested
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