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How Properly Implemented Lighting Strategies Can Benefit Your
Water Authority

By Alex paciga
Communication Specialist, appi energy
Lighting can be a major expense for many municipalities.
However, with a small investment and a well-executed
strategy, you can have better lighting at lower prices, all while
becoming more sustainable and lessening environmental
impact. In this article, we’ll discuss the benefits of lighting
retrofits for water authority owned facilities and other
avenues of energy savings.

Through APPI Energy’s member benefit program, PRWA
members also have access to energy procurement services.
Through this service, water authorities receive competitive
rates for electricity and natural gas from a network of vetted
energy suppliers. This process is designed to save time,
create budget certainty, and reduce expenses by offering
rates that are tailored to the needs of the water authority.

Light-emitting diode (LED) lighting is a highly efficient
way to reduce energy consumption in water authority
owned facilities. The lighting provided by LEDs provides
visibility comparable to incandescent bulbs that use six
times as much power. By retrofitting a facility with LEDs,
water authorities can expect to reduce both their emissions
and their power consumption (and thus energy expenses)
dramatically.

APPI Energy partners with PRWA members to provide
energy consulting services, including lighting and LED
efficiency projects, as part of their member benefit program.
On April 10th at 10 AM, APPI Energy will be hosting a
webinar exclusively for PRWA members about the services
available through the program. Registration available at
http://bit.ly/APPIPRWA

LEDs have a longer lifespan than HPS or MH lamps,
lasting roughly 10-15 years. LEDs do not burn out suddenly,
in the same way an HPS bulb might; instead, an LED simply
decreases in output gradually over a long period of time
until needing to be replaced. This means lower maintenance
costs than the traditional HPS or MH bulb, and barring
catastrophic failure, does not render areas completely
without visible light as the LED reaches its end of life.
The major concern for anyone considering an LED
retrofit is cost. This is understandable; LEDs, especially in
their early days, were prohibitively expensive, and securing
the funding to pay for the up-front investment would be
an unpalatable proposition. This has changed drastically in
the last few years. Even if your water authority has looked
at this project as recently as a few years ago, there are
potentially significant benefits to performing an audit to
see what grants, rebates, and savings are available today. In
some cases, a retrofit project can be accomplished without
any upfront capital expenditure at all. Through your
member benefit, APPI Energy can completely audit your
water authority’s lighting and present a solution with every
available grant or rebate that can save you money. Being a
Costars vendor saves the water authority’s time and money
without having to go through the bidding process.
According to our research, lighting (on average) accounts
for 17% of a typical government building’s total electricity
use, putting it above cooling and regular office expenditures.
By utilizing a lighting retrofit in their facilities, PRWA
members can reduce expenses for a significant portion of
their controllable energy usage and reduce their carbon
footprint at the same time.
2
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For more information about APPI Energy’s services, or to
inquire about an energy efficiency project, please visit our
website at www.appienergy.com or call 800-520-6685. S

TRAINING SCHEDULE
April 2019

Date

Course

Contact
Hours

W/WW/
Both

County

Instructor

Member

NonMember

4/2/19

#6970 Laboratory Skills For W & WW Operators

6.5

Both

Washington

G. Starlin

$195

$230

4/3/19

#7579 Advanced Drinking Water Analysis

6

W

Washington

G. Starlin

$195

$230

4/9/19

#5943 Locating Mains, Water Loss, & Finding Leaks for
Small Systems

5

W

Venango

G. Cowles

$95

$130

4/9/19

#2754 Safety: Ladder, Back and Hazard

6

Both

Montgomery

J. Jordan

$95

$130

4/9/19

#340 I & I: Detection, Correction & Prevention

6

WW

York

Exeter Supply

$95

$130

4/9/19

#3019/3563 Activated Sludge: Settleability Problems
and Loss of Solids / Nitrification

6

WW

Lackawanna

M. Gerardi

$195

$230

4/10/19

#6951/3776 Septage & Toxicity / Wastewater Bacteria

6

WW

Schuylkill

M. Gerardi

$195

$230

4/10/19

#7060 Water: What Will Our Children Inherit?

6

Both

Erie

W. Malehorn

$95

$130

4/10/19

#145 WW Jar Testing - Coagulation & Sedimentation

6

WW

Franklin

T. Goehring

$95

$130

4/10/19

#653 Risk Communication

7

Both

Mercer

T. Carll

$95

$130

4/11/19

#440 Utility System Management

6

Both

Blair

C. Heister

$95

$130

4/11/19

#1820 Drought Contingency Planning

6

W

Lancaster

J. Jordan

$95

$130

4/11/19

#3040 Pre-Treatment 101

6

WW

Lycoming

M. Gregory

$95

$130

4/16/19

#7113/1334 Basic Approach to Identification and
Removal of I & I / Collection System Troubleshooting

6

WW

Armstrong

P. Giunta

$95

$130

4/16/19

#653 Risk Communication

7

Both

Berks

T. Carll

$95

$130

4/16/19

#6951/3776 Septage &Toxicity / Wastewater Bacteria

6

WW

Huntingdon

M. Gerardi

$195

$230

4/16/19

#2754 Safety: Ladder, Back and Hazard

6

Both

Fayette

J. Jordan

$95

$130

4/17/19

#6194 Math Tune-up and Review

6

Both

Beaver

W. Malehorn

$95

$130

4/17/19

#145 WW Jar Testing - Coagulation & Sedimentation

6

WW

Cambria

T. Goehring

$95

$130

4/18/19

#440 Utility System Management

6

Both

Chester

C. Heister

$95

$130

4/18/19

#3040 Pre-Treatment 101

6

WW

Susquehanna

M. Gregory

$95

$130

4/18/19

#3186 Protecting Your Drinking Water Sources
“A Hands On Course”

9

W

Adams

D. Muir

$95

$130

4/23/19

#340 I & I: Detection, Correction & Prevention

6

WW

Bucks

Exeter Supply

$95

$130

4/23/19

#5943 Locating Mains, Water Loss, & Finding Leaks for
Small Systems

5

W

Schuylkill

G. Cowles

$95

$130

4/24/19

#7060 Water: What Will Our Children Inherit?

6

Both

Lehigh

W. Malehorn

$95

$130

4/24/19

#7113/1334 Basic Approach to Identification and
Removal of I & I / Collection System Troubleshooting

6

WW

Snyder

P. Giunta

$95

$130

4/25/19

#7640 Water and Wastewater Workplace Safety Confined Space, Trenching and Bloodborne Pathogens

6

Both

Tioga

B. Spada

$155

$190

4/25/19

#1820 Drought Contingency Planning

6

W

Bedford

J. Jordan

$95

$130

4/30/19

#6711 Common Sense Practices of a Well Run Water
and Wastewater System

6

Both

Clearfield

M. Harrington

$120

$155

4/30/19

#6527 Flagger Training

3

Both

Luzerne

M. Emery

$65

$100

4
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Register for classes at: WWW.PRWA.COM/STORE
Classes are regularly updated on our website. Check here for the most up-to-date schedule!

May 2019
Contact
Hours

W/WW/
Both

County

Instructor

Member

NonMember

#6712 Sure-Fire Ways to a Coliform “Hit” in Your Water
System... or Worse

6

W

Clearfield

M. Harrington

$120

$155

5/7/19

#2754 Safety: Ladder, Back and Hazard

6

Both

Erie

J. Jordan

$95

$130

5/7/19

#6971 Working Safely with Asbestos Cement /
Transite Pipe

6.5

Both

Centre

G. Morsch

$295

$345

5/7/19

#5943 Locating Mains, Water Loss, & Finding Leaks for
Small Systems

5

W

Montgomery

G. Cowles

$95

$130

5/7/19

#3019/3563 Activated Sludge: Settleability Problems
and Loss of Solids / Nitrification

6

WW

Beaver

M. Gerardi

$195

$230

5/8/19

#6951/3776 Septage & Toxicity / Wastewater Bacteria

6

WW

Venango

M. Gerardi

$195

$230

5/8/19

#6194 Math Tune-up and Review

6

Both

Crawford

W. Malehorn

$95

$130

5/8/19

#653 Risk Communication

7

Both

Fayette

T. Carll

$95

$130

5/8/19

#145 WW Jar Testing - Coagulation & Sedimentation

6

WW

Lycoming

T. Goehring

$95

$130

5/9/19

#3040 Pre-Treatment 101

6

WW

Adams

M. Gregory

$95

$130

5/9/19

#1820 Drought Contingency Planning

6

W

Clarion

J. Jordan

$95

$130

5/9/19

#6971 Working Safely with Asbestos Cement /
Transite Pipe

6.5

Both

Lackawanna

G. Morsch

$295

$345

5/14/19

#7113/1334 Basic Approach to Identification and
Removal of I & I / Collection System Troubleshooting

6

WW

Lancaster

P. Giunta

$95

$130

5/15/19

#3186 Protecting Your Drinking Water Sources
“A Hands On Course”

9

W

Lycoming

D. Muir

$95

$130

5/15/19

#145 WW Jar Testing - Coagulation & Sedimentation

6

WW

Dauphin

T. Goehring

$95

$130

5/15/19

#7060 Water: What Will Our Children Inherit?

6

Both

Bucks

W. Malehorn

$95

$130

5/15/19

#1074 Hands on Distribution Tools

6

W

Mercer

Exeter Supply

$95

$130

5/16/19

#6527 Flagger Training

3

Both

Bedford

M. Emery

$65

$100

5/16/19

#3040 Pre-Treatment 101

6

WW

Indiana

M. Gregory

$95

$130

5/16/19

#440 Utility System Management

6

Both

Northampton

C. Heister

$95

$130

5/16/19

#5943 Locating Mains, Water Loss, & Finding Leaks for
Small Systems

5

W

Blair

G. Cowles

$95

$130

5/21/19

#7113/1334 Basic Approach to Identification and
Removal of I & I / Collection System Troubleshooting

6

WW

Huntingdon

P. Giunta

$95

$130

5/21/19

#7640 Water and Wastewater Workplace Safety Confined Space, Trenching and Bloodborne Pathogens

6

Both

Snyder

B. Spada

$155

$190

5/22/19

#2754 Safety: Ladder, Back and Hazard

6

Both

Armstrong

J. Jordan

$95

$130

5/22/19

#6194 Math Tune-up and Review

6

Both

Berks

W. Malehorn

$95

$130

5/22/19

#653 Risk Communication

7

Both

Cambria

T. Carll

$95

$130

5/23/19

#3019/3563 Activated Sludge: Settleability Problems
and Loss of Solids / Nitrification

6

WW

Clearfield

M. Gerardi

$195

$230

5/23/19

#1820 Drought Contingency Planning

6

W

Beaver

J. Jordan

$95

$130

5/23/19

#440 Utility System Management

6

Both

Westmoreland

C. Heister

$95

$130

Date

Course

5/1/19

Schedule is Subject to Change
SPRING 2019
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TRAINING SCHEDULE
June 2019
Contact
Hours

W/WW/
Both

County

Instructor

Member

NonMember

#6711 Common Sense Practices of a Well Run Water
and Wastewater System

6

Both

Westmoreland

M. Harrington

$120

$155

6/4/19

#6970 Laboratory Skills For W & WW Operators

6.5

Both

Montgomery

G. Starlin

$195

$230

6/5/19

#6712 Sure-Fire Ways to a Coliform “Hit” in Your Water
System... or Worse

6

W

Westmoreland

M. Harrington

$120

$155

6/5/19

#7579 Advanced Drinking Water Analysis

6

W

Montgomery

G. Starlin

$195

$230

6/11/19

#6971 Working Safely with Asbestos Cement /
Transite Pipe

6.5

Both

Beaver

G. Morsch

$295

$345

6/11/19

#653 Risk Communication

7

Both

Lackawanna

T. Carll

$95

$130

6/11/19

#2754 Safety: Ladder, Back and Hazard

6

Both

Susquehanna

J. Jordan

$95

$130

6/11/19

#6951/3776 Septage & Toxicity / Wastewater Bacteria

6

WW

Fayette

M. Gerardi

$195

$230

6/12/19

#3019/3563 Activated Sludge: Settleability Problems
and Loss of Solids / Nitrification

6

WW

Franklin

M. Gerardi

$195

$230

6/12/19

#7060 Water: What Will Our Children Inherit?

6

Both

Clarion

W. Malehorn

$95

$130

6/12/19

#440 Utility System Management

6

Both

Tioga

C. Heister

$95

$130

6/12/19

#145 WW Jar Testing - Coagulation & Sedimentation

6

WW

Venango

T. Goehring

$95

$130

6/13/19

#3040 Pre-Treatment 101

6

WW

Berks

M. Gregory

$95

$130

6/13/19

#6971 Working Safely with Asbestos Cement /
Transite Pipe

6.5

Both

Crawford

G. Morsch

$295

$345

6/13/19

#1820 Drought Contingency Planning

6

W

Monroe

J. Jordan

$95

$130

6/18/19

#2754 Safety: Ladder, Back and Hazard

6

Both

Centre

J. Jordan

$95

$130

6/18/19

#5943 Locating Mains, Water Loss, & Finding Leaks for
Small Systems

5

W

Fayette

G. Cowles

$95

$130

6/18/19

#6527 Flagger Training

3

Both

York

M. Emery

$65

$100

6/18/19

#6951/3776 Septage & Toxicity / Wastewater Bacteria

6

WW

Lancaster

M. Gerardi

$195

$230

6/19/19

#7060 Water: What Will Our Children Inherit?

6

Both

Dauphin

W. Malehorn

$95

$130

6/19/19

#7113/1334 Basic Approach to Identification and
Removal of I & I / Collection System Troubleshooting

6

WW

Luzerne

P. Giunta

$95

$130

6/20/19

#653 Risk Communication

7

Both

Adams

T. Carll

$95

$130

6/20/19

#1820 Drought Contingency Planning

6

W

Indiana

J. Jordan

$95

$130

6/25/19

#6194 Math Tune-up and Review

6

Both

Snyder

W. Malehorn

$95

$130

Date

Course

6/4/19

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
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Legislative Update

A Guide to Grassroots Advocacy for the New Legislative Session
By Erik Ross
Associate, Millirion & Goodman Government Relations, Inc.
On January 1, 2019, the Pennsylvania General Assembly began a
new two-year legislative session. Over the course of the next two
years, they will consider multiple pieces of legislation that could
have a significant impact – positive or negative – on the water/
wastewater industry. Whether you’re supporting or opposing a
bill or regulation, grassroots advocacy is now more important
than ever.
Once upon a time, it was not out of the ordinary for incumbents
to serve twenty or thirty plus years. Long-serving veteran
members were often valued not only for their experience and
expertise on issues, but also as legislative champions. However,
politics, scandals, retirements and frustration with the legislative
process have paved the way for an influx of new members. Since
2008, both chambers of the General Assembly have seen historic
turnover; 75% of the House and 70% of the Senate have a decade
or less experience.

you should attempt to make your first meeting a friendly,
get-acquainted occasion. This could be as simple as
introducing yourself as a constituent at a town hall
meeting or local event. Follow-up by scheduling a personal
meeting in their office.

3. Take advantage of additional opportunities to connect

with your legislators – whether inviting your legislators to
attend an open house, an award ceremony, or a groundbreaking for a new project. Likewise, opportunities
might arise through involvement with professional
organizations, civic or charitable organizations, or
political parties.

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

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

5. You are the expert on your profession and knowing what

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

6. If discussing an issue, be brief, clear and accurate. Telling

In the short-term, you are putting a face on an issue that allows
legislators to connect beyond the facts and figures. In the longterm, you are developing legislative champions that will seek
your advice before addressing industry-related issues affecting
your community.
We strongly encourage you to get to know your legislators –
whether it’s coffee to introduce yourself, a meeting to discuss an
issue, or inviting your legislator on a tour of your facility. All are
examples of community and grassroots advocacy and effective
ways to build relationships with your legislators.
Finally, we’d like to share a few grassroots tips we’ve learned
along the way:
10 Tips on Effective Grassroots Advocacy

1. Before contacting your legislators, do a little homework.

Research their biography, committee assignments,
cosponsor memos and legislation sponsored. This will
offer some insight into their legislative interests. You
might also discover that you attended the same school
or have a hobby in common. The Pennsylvania General
Assembly website is also a great place to start.

2. If you do not know or have never met your legislators,

you or the community needs. You are meeting with the
legislator as a constituent. You do not have to be an expert
in the legislative or regulatory process.
your story by sharing your experiences, struggles and
solutions is the most persuasive message. Allow the
legislator to offer his or her view on the issue and ask
questions. If the legislator asks questions that you cannot
answer, be honest and provide the requested information
later.

7. Your legislator may not always agree with your position.

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

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

9. Always express appreciation. Follow-up with a thank you

letter or e-mail that briefly restates your main points and
includes any information you offered to provide.

10. Once acquainted with your legislators, it is important to

maintain an ongoing relationship. Stay informed about
your legislator’s activities by subscribing to his or her
newsletter. Attend and participate in town hall meetings.
Invite your legislators to your office to meet with your
colleagues. S
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Running A Cross-Connection Control & Backflow Prevention Program:
Three Additional Benefits Which Weren't Even On Your Mind
Lost Water - Lead Containment - Liability Prevention

By brian j. preski

President, National water specialties company (nawsc)
Over the past year I have had the pleasure an opportunity to
discuss cross-connection control and backflow prevention
with many of PRWA’s members. These discussions have
been informative and educational. However, beyond the
duties and requirements within the Commonwealth’s
statutory and regulation framework there are additional
benefits to your systems that come with having a compliant
and functioning cross-connection control and backflow
prevention program. Additional benefits from a compliant
cross-connection control and backflow prevention
program are found within lost water identification, lead
containment and liability insurance.
Some Background Information on Cross-Connection
Compliance and Backflow Prevention
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, 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 polluted 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
8
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ground for discontinuing water service until such device(s)
have been properly installed.
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 crossconnection, 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.
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.
Lost Water
A functioning cross-connection control and backflow
prevention program helps attack the problem of lost water
due to pipe breakage or leakage. While the news media
concerns itself with water conservation and hygiene, the
problem of water loss often gets overlooked.
Lost water is generally known as non-revenue water
(NRW) – water that is produced in a system but either
never reaches the consumer or is never measured by water
meters. Lost water is generally attributed to aging networks
which are plagued by leaks, metering inaccuracies, theft
or unmetered consumption. For example, The Guardian
reported in 2015 that Montreal lost 40% of the water it
produced.
Continued on Page 10

GIS Mapping

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

PUT ALL YOUR SYSTEM’S INFORMATION
AT YOUR FINGERTIPS BY

GETTING IT MAPPED!

Pennsylvania Rural Water Association is proud to offer a GIS Mapping Program that provides
GIS mapping services to water & wastewater utility systems who are interested in obtaining
accurate maps and geographic data for their water, wastewater or stormwater networks. With
our state of the art equipment and up-to-date technology, we are able to create and tailor maps
for systems with 4 inch accuracy!
Examples of assets you can map...
Distribution Systems

Main Lines, Main Line Valves, Curb
Stops, Meter Pits, Air Release
Valves, Tank Locations, Fire
Hydrants

Stormwater Collection Systems
Main Lines, Inlets, Outfalls,
Manholes, Retention Basin
Boundaries, Detention Basin
Boundaries, Swales, Culverts

Collection Systems

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

Golf Classic
July 24-25, 2019
at

Ligonier Country Club

www.prwa.com/golf
SPRING 2019

KEYSTONE TAP

9

Administration | Column
A functioning cross-connection control and backflow
prevention program will identify leaks and breakages
through a very simple but effective portion of the program.
When performing the required testing of backflow valves,
a tester must first check line pressure to make sure that it
is within acceptable limits so as to not damage the testing
apparatus. These pressure readings are recorded by the
testers. A tester, or multiple testers, performing a series of
tests along a business corridor or portion of the system will
create a record of line pressure readings along that portion
of the system. A simple review of these readings often
provides the telltale sign of a leak within the system, i.e.
differences in line pressure readings that can’t be attributed
to changes in system topography.
Finding leaks in this manner saves a system time and
money because the backflow program should be able to
provide a virtual roadmap of potential leaks which can be
followed up with more sophisticated leak detection tools to
pinpoint the problem.
Lead Containment
Pennsylvania’s statutory and regulatory scheme requires
containment of potential pollutants and contaminants
within a customer’s property. This is known as containment
policy. The purpose of a cross-connection control and
backflow prevention containment policy is to help protect
the quality of the water supply by reducing the risk of water
supply contamination by backflow from connections to
the water supply system. Such a policy generally details
the requirements for backflow protection (containment
protection) at the property boundary. The intent of this
containment protection is to protect the public water supply
against water backflows from the property; it is not intended
to protect activities within the property. A program that
also protected the activities within the property is known
as an isolation policy.
The Lead and Copper Rule (LCR) is a United States federal
regulation which limits the concentration of lead and copper
allowed in public drinking water at the consumer’s tap, as
well as limiting the permissible amount of pipe corrosion
occurring due to the water itself. The U.S. Environmental
Protection Agency (EPA) first issued the rule in 1991
pursuant to the Safe Drinking Water Act. The LCR sought to
limit the levels of these metals in water through improving
water treatment centers, determining copper and lead levels
for customers who use lead plumbing parts, and eliminating
the water source as a source of lead and copper.
Because the source of lead and copper is generally the
customer-owned piping (bronze and brass faucets, copper
pipe, solder) rather than any part of the water supplier’s
plumbing, equipment, or even the original source of
water, the Lead and Copper Rule is quite unlike any of the
other provisions of the National Primary Drinking Water
Regulations. To some extent, the water supplier is made
responsible for the quality of water sampled at pipes and
locations completely out of the supplier’s control.
10

KEYSTONE TAP

SPRING 2019

Continued on from Page 8

While an effective cross-connection control and
backflow prevention administration program will have no
effect upon the levels of lead within a particular building or
property, such a program will make sure that a location with
high lead levels will be contained within that structure and
will not contaminate additional portions of your system.
Liability and Risk Management
KDKA of Pittsburgh has reported that over the past
31 years, dirty drinking water has been blamed for more
than “12,000 cases of illness” and that “insurers have paid
more than $20 million to settle with victims sickened by
backflow.” This report recognized that the “potential for
contaminating drinking water can happen in almost every
business, home, hospital or restaurant.” As is often stated,
the problem with backflow is that you usually don’t know
about it until after it occurs and people show up at the
doctor’s office or the hospitals.
Pennsylvania law puts the responsibility on protecting
against backflow upon the customer. But it also makes the water
system responsible that their customers are in compliance. In
our litigious society the path to a lawsuit after such an event is
clear. Counsel will be consulted, and lawsuits will be filed. An
effective cross-connection control and backflow prevention
administration program cannot stop the filing of a lawsuit if
such an event occurs, but it may provide an effective argument
that the system acted reasonably in the administration of its
duties and responsibilities.
Conclusion
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 essential problem with
backflow is that we often don’t know about it until after it
occurs and reports of discolorations, odd tastes and smells
or sicknesses are often the first inklings that a water system
has experienced a backflow event. At that point the system
is dealing with the consequences of the event. However,
beyond providing safe and clean water for your customers,
an effective cross-connection program provides benefits
beyond those originally contemplated when the statutory
and regulatory scheme was enacted. S
Brian J. Preski, ASSE, is President of National Water
Specialties Company and PA Water Specialties Company,
and can be reached via email at bpreski@pawsc.com or
(570) 665-8633 - NAWSC offers a no cost Cross-Connection
Control (CCC) Administration Program for utility,
municipal, and privately owned water distribution systems
to support enforcement of their cross-connection control
programs. Ours is a complete start-to-finish outsourced
solution – from sending compliance notices to tracking final
compliance results. This program is ideal for water service
providers who wish to maintain an effective cross-connection
control program for their system to protect their customers
and water supply, but are not equipped to handle all aspects
of the process themselves.

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
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Internal Controls
By Chad Heister, CPA
I live in a rural community in Juniata County and I can
tell you off the top of my head five organizations within ten
miles of me of different bookkeepers that had been stealing
money over the past five years or so. One was a Christian
Daycare, a Catholic church, a construction company (the
owner was one of the members of the Darrow “Monopoly
Game” family heirs), a little league baseball team, and my
local fire company. What would possess someone to steal
and why would they think they could get away with it?
Hopefully this article would be helpful in creating internal
controls to help prevent, detect and monitor these types
of behaviors. This would be a great time to evaluate the
different functions of a system to see where you are most
vulnerable. These controls don’t have to apply to financial
matters but also be applied to other functions of operations
like sampling and performing lab analysis.
Breaking The Fraud Triangle

their minimum sales numbers they were out of work or if
a financial manager doesn’t meet certain indicators, they
could lose their jobs. This creates a great deal of pressure
for people to inflate numbers or create fictitious clients to
meet these numbers.
Rationalization – It is a scary thought, but we are able
to rationalize anything and everything. From stealing to
the most horrible crimes in history, we wonder what those
involved were thinking to make them do these crimes,
assuming they were in their right minds. The answer is
that they did it believing what they were doing was the
right thing to do or they deserved the reward that they were
getting for doing this act.
In the case of the churches or fire companies I mentioned
perhaps they believed that after all their years of giving to
the church or service to the fire company they deserve this
money. Now, in their minds, it’s not wrong anymore, now
it’s what they believe to be the right thing to do. We had
a municipality where the bookkeeper started to “borrow”
money until it started getting too easy and out of hand
and then resulted in a lot of legal trouble. The sad thing is
with the right controls in place these acts could have been
prevented.
Opportunity – We might not be able to control or
change people’s incentive to commit a fraud or the way
they rationalize their criminal activities, but we can try to
eliminate the opportunity for them to do the crime to begin
with. By implementing an environment in the workplace
that exemplifies integrity and accountability, having
segregation of duties in place and having better information
technology greatly reduces or eliminates the possibility of
fraud or at least detecting existing fraud.

Why do people commit fraud?
People normally don’t wake up in the morning plotting
ways to steal or to falsify data. They usually have a motive
that seems innocent enough, but can turn ugly and
criminal real fast. The diagram above is what we call the
fraud triangle. They list the three components of fraud,
Rationalization, Incentive, and Opportunity. Let’s unpack
what these components are.
Incentive – This is the motivation that usually comes from
high pressure jobs involving performance indicators. If you
are in sales or financial management there are performance
numbers that you MUST make or you are out of a job and
to some of us at a certain age that is very frightening. I
worked at a radio station and if the sales people didn’t meet
12
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Fighting CRIME!

Control Activities
Risk Assessment
Information and Communication
Monitoring
Control Environment
Control Environment – Tone at the Top
This is the E in crime but the reason it’s first is because it
is the umbrella that encompasses all the other elements of
internal control. Where the other elements of CRIME might
be more specific, the control environment is the general

Column | Administration
culture of a work place. This is what we call the “Tone at the
Top”. Management sets the tone of the culture. I’ve audited
many companies that had a wide range of cultures from
unnaturally constraining record keeping to virtually having
a filing system of shoeboxes.
Management leads by example with integrity, respect,
trust and an attitude of teamwork. Management styles
that tend to use abusive language, profanities, flying off
the handle and show little respect for people in general are
going to send a bad example and demoralize it's people.
Additionally, good luck keeping good young talent in that
kind of environment. Control environment also includes,
disciplined policies, good human resource practices, simple
organizational structure, ethical values, and accountability.
Empowering your people with authority and
responsibility is a great tactic to instill pride in your
people’s work. Educating them with technical classes,
even if they don’t need the credits, increases their value
and makes them feel appreciated. I once saw a quote on
a professional social media website that I loved and is very
true, “What if I train my people and they leave? What if
you don’t train them and they stay?” Challenging people
and adding value to your employees will create terrific
goodwill and a more pleasant working environment.

Risk Assessment – Where am I vulnerable?

We've all heard the saying “Cash is King” it’s also
untraceable and easy to disappear. Where are you vulnerable?
This is a topic that requires identification, analysis and
management of your assets. In financial auditing, this
assessment is usually regarding financial transactions. How
they are handled, transacted, recorded and so on. This
can be affected by employee turnover, rapid growth, new
technology, and complex organizational structures. When
major changes are taking place, the systems have to change
with it, and this may open opportunities for mistakes or
fraud to occur.

Control Activities – “Noah and the ARCC”
This is a part of the control environment that is difficult for
many systems to adhere to, because of the lack of personal.
Control Activities is a way to provide accountability and
simply keep people honest. This is done by separating
duties which is where Noah comes in. Accountants love
acronyms! ARCC is a list of separating the following duties:

• Authorization
• Recording transactions
• Custody of Assets
• Comparisons (Reconciliations)
The person who has the authorization of the bank
withdraws is not the same person who records transactions,
is not the same person who has custody of the cash, is not
the same person who does the bank reconciliation. For
example, one person opens the mail with a check and
records the check (plant operator), another person makes
the deposit (bookkeeper), another is able to write out checks
(board members with two signatures) and another does the
bank reconciliation (authority manager). Some very small
systems may have a hard time with this, and perhaps two of
the duties could be combined. However, the more people
involved the better the accountability.
We test these controls activities by RIIO. (YAY! More
acronyms) Noah took the ARCC to RIIO De Janeiro.

• Reperformance – do a run through of a transaction
or a testing procedure and find the vulnerabilities.

• Inspection – inspection of records or other source
documents (shipping manifests, customer invoices,
lab sheets, etc.)

• Inquiry – ask questions, the people on the lower
rungs deal with these things intimately, they may
know a better and more accountable way to do
things. Ask them!
Continued on Next Page
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• Observation – watch people do their jobs. When

they receive a shipment, do they verify? Are they
doing lab procedures properly, are they using the
old mouth pipet technique?

Information and Communication
The better the technology is not only going to help detect
and prevent fraud, but also many other disruptions. Having
the customer billings and vendor invoices computerized
will help greatly in locating documents. There will be
less chances for errors, as we will find out, is an inherent
weakness of internal controls. Additionally, its harder to get
away with things. Usually there is a paper trail or a digital
trail, so if any changes are made to a document or file the
software will keep track of who made the change.
Monitoring – maintenance
This is an effort by management to find out what is working
and what is not working. Additionally, it’s to make sure that
the controls in place stay in place and that takes discipline.
I had an adjunct professor in college that was the Executive
Officer on a submarine. One thing I will never forget as we
were learning about creating company policy, he said, “once
you set policies and standards, do not compromise and be
diligent, because once you let something slide you just now
made it acceptable!”
Inherent Limitations to Internal Controls (COCO)
There are certain situations that even good controls can’t
prevent. These are the limitations of Internal controls which
we call COCO. These limitations make finding fraud very
difficult and virtually impossible to prove.

• Competence

– There are some people that just
can’t add up a column of numbers. It can appear
that fraud might be taking place, but the numbers
might be inputted into the computer wrong or not
added correctly.

• Obsolescence

– This may help with the first
limitation of competence. If a system has good
software it will be easy to verify your numbers.
Also, an accounting software program won’t let you
insert two accounts with the same ID, or invoice
number, or add a deposit incorrectly.

• Collusion

– If you have two people that have
different financial duties, they can conspire together
and circumvent the organization’s controls.

Continued on from Previous Page

approved for payment by the manager and the
payable department pays the invoice. However, the
consulting firm is actually the manager! There were
good controls in place; credit checks, segregation of
duties of approval, custody and payment, but the
controls were circumvented by the manager.
There are some things to look for if fraud is taking place:
• Does your bookkeeper never go on vacation? (He
might take long weekends instead, so no one has to
take over the work while he is gone.)
• Are they’re strange differences in the financial
statement that can’t be explained? (Sales are too
low, or expenses are too high?)
• Financial Ratios are off.
• Gross profit margin is off.
• Large write-offs of receivables? (They might be
pocketing cash and writing off the account)
Even though municipalities are required to be audited
every year, that doesn’t mean that there is no fraud taking
place. According to the 2012 Association of Certified Fraud
Examiners, only 3% of frauds are found out by external
financial audits. The top two ways fraud is detected, at
43.3% are tips/whistleblowers, and 14.6% is management
review. Remember, Bernie Madoff and Enron were audited
every year and it took many years to discover their crimes.
In fact Enron’s crimes was so bad it was almost admirable
that they were that creative and amoral. CPAs are still
studying their fraud activities to this day.
Prevention and detection are management’s responsibility,
and the most important criteria is the “tone at the top”.
Strong management governance with a frequent and
specific ethics policy, lets every employee know what is
expected of them. Prevention is much easier to control
than trying to detect unethical or criminal behavior that
has already occurred. Employees that feel threaten, abused
or underutilized creates a toxic environment. Studies have
shown that a pleasant work environment and an ethical
value system from management can greatly mitigate the
rationalization of the fraud triangle. People who feel valued
and appreciated can go a long way in prevention of unethical
behavior and create better talent for your system. S

• Override

by Management – The manager
comes into the accounting department (where
everybody counts!) and tells them that they have
a new consulting vendor and it’s a friend of his
and doesn’t need a credit check. Hey, he’s the
boss. The consulting invoice comes, and it’s
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Ridgway Township
Municipal Authority

Ridgway Township Municipal Authority was incorporated
in 1967 under the Municipality Authorities Act of 1945,
P.L. 382, as amended by the Township of Ridgway. The
board is comprised of five appointed members along with
two full-time certified operators. The Authority is a resale
water supplier; they receive their water from the Borough
of Ridgway thru six source meters. The distribution system
serves nearly 650 residential, commercial and industrial
customers.
In 2016 the billing software which is cloud based was
upgraded, this upgrade gave our customers more payment
options, which included automatic withdrawal, online
payments and the capability to view their usage history
and payment history, via the Authorities new website
www.rtmawater.com. Their billing is done in house by
their two operators. The Authority is continuing to make
upgrades and perform routine preventive maintenance to
the distribution system. The most recent upgrade was the
aerator/circulating systems that were designed in house
and installed at each tank. In the past, certain areas of
the distribution system had exceeded the MCL levels for
TTHM’s, but since the install, the levels have been extremely
low. S
In 1999 the Authority began to upgrade the system
starting with a 278,000 gallon glass fused tank along with
5 miles of 12” PVC pipe. In 2007 the Authority began a
second upgrade which included replacing a second tank
(250,000gal) and adding an additional third tank (278,000),
along with 13 miles of 8” & 12” PVC pipe and replacing one
pump station. They also upgraded the scada system from a
“monitor only” system to a control & monitor system with
remote capabilities via pc or cell phone.
From 2008 to 2010 the Authority has replaced the pumps
in all stations with vertical Grundfos pumps. In 2009 a
meter replacement program was put in place for the entire
system, the meter upgrade took approximately six months
and the entire system is now radio read. Prior to the radio
read meters, it took approximately 4 days to read meters
in the entire distribution system, now it takes 2 hours. The
Authority began to notice the benefits of these upgrades
with less main line repairs and water accountability, they
currently see 90%.
16
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2019Annual Conference
Pennsylvania Rural Water Association

TUESDAY, MARCH 26

Opening Session
11:00 AM - 12:00 PM

Steve Uzzell - Form Follows Flow: The Forces of Change
Mr. Uzzell is an accomplished photographer that began his career
at National Geographic as assistant to the editor & member of
the photographic staff over 40 years ago. Now, using his striking
photographs as illustrations of his metaphor about possibility
and creativity, Steve inspires audiences to take advantage of his
experience and vision to make any venture an adventure.

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 21).

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

2019Annual Conference

WEDNESDAY, MARCH 27

2019Annual Conference
Pennsylvania Rural Water Association

THURSDAY, MARCH 28
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 29
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!

HOTEL INFORMATION

2019Annual Conference

Pennsylvania Rural Water Association

HOTELS ARE SPONSORED BY:
Reserve your room today, as rooms fill fast! Use the codes below or mention the PRWA Conference to get discounted rates.
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Penn Stater Hotel & Conference Center Nittany Lion Inn
215 Innovation Blvd., State College
P: (800) 233-7505
Rates: $104 / Night
Code: PARC19A

200 W. Park Ave., State College
P: (800) 233-7505
Rates: $104 / Night
Code: PARC19A

Hampton Inn

Hampton Inn & Suites

Holiday Inn Express

Sleep Inn

So

1955 Waddle Rd., State College
P: (814) 231-1899
Rates: $109 / Night
Code: RWA

So

1925 Waddle Rd., State College
P: (814) 867-1800
Rates: $109 / Night
Code: PRW

1101 E. College Ave., State College
P: (814) 231-1590
Rates: $105 / Night
Code: PRW

111 Village Dr., State College
P: (814) 235-1020
Rates: $67 / Night
Code: PRWA
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When Does Our Silent Service End?
By Wendy Malehorn
Water operators are not a group who discuss their
profession outside of work. Mostly because people glaze
over when we start to speak. I mean, what do we do? We’re
not rock stars. We’re boring. We just procure, treat and
distribute life sustaining water. To the outside world, the
planning, engineering, science and constant vigilance is
completely unknown.
Until there is a problem. On that day, no matter how
small the issue, our silent service must end. On that day,
while assuming the role of Clark Kent as we conquer all
problems with minimal (if any) interruption of service, we
must notify our customers and tell them exactly what the
problem is and direct them as to what they should do.
In short, owners and/or operators of public water systems
must notify their customers (1) if there is a serious problem
with their water that could pose an immediate, short-term
public health risk, (2) if the water does not meet specific
limits for various contaminants (3) if the water system
fails to monitor the drinking water for specific, required
contaminants or (4) if the system has been granted either a
variance or exemption from any applicable regulation. The
Pennsylvania Public Notice Rule was published in Chapter
109 (Safe Drinking Water – Pennsylvania Code) in 2002.
The rule is designed to protect public health and mandates
that suppliers prepare and distribute public notification to
consumers. EPA believes that “One of the best ways water
systems can contribute to community health is to make sure
people within a service area know about water quality issues
and how to protect themselves from potential risks”.
Public notification is based on three tiers of violations
that pose a risk to public health. The tiers take into
consideration the seriousness of the violation and potential
adverse health effects that may be involved. Each tier has
specific notification and delivery requirements.
Tier

Classification

Notification Requirement

1

With adverse health effects as a
result of short-term exposure

Notification to customers
within 24 hours

2

The potential to cause chronic
health effects

Notification to customers
within 30 days

3

That cause no known health effects

Requires notification to
customers within one year

Tier 1 public notices are situations where human health
may be immediately impacted due to impaired water quality.
Water systems are required to issue a Tier 1 public notice
within 24 hours. The 24-hour time limit starts once the
water system is officially notified of the violation. A good
22
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example of a Tier 1 violation is a Nitrate MCL violation.
Of particular interest, systems are required to contact DEP
within 1 hour of notification of the violation. Failure to
consult DEP is a violation of the Public Notification Rule.
The purpose of the consultation is to review all requirements
associated with issuing the public notice and to discuss how
to return the system’s water to compliance with all applicable
regulations. DEP has a list of situations that require Tier 1
notices and 1-hour reporting.
Tier 2 notices deal primarily with violations that can have
adverse health impacts over a longer period of time, such
as a lifetime of drinking such water. For example, a Tier 2
notice would be required for exceeding the THM or HAA5
MCLs under the Stage 2 Rule. Tier 2 notices are required
to be issued as soon as possible, but within 30 days. Many
Tier 2 notices require 1-hour reporting to DEP. Again, DEP
has a list of Tier 2 situations that require 1-hour reporting.
Tier 3 notices mostly include violations for having failed
to monitor. While failing to sample does not directly affect
the quality of the water delivery to customers, sufficient
sampling has not been conducted to assure there are not
problems. Tier 3 notices must be issued within 12 months
of the system being informed of the violation. Water
systems typically use their Consumer Confidence Report to
issue Tier 3 notices.
Whenever a water system has a violation that requires
issuing a public notice, DEP provides example notices that
can be used to notify consumers. In the example notices,
there typically are a few blanks that must be filled in such
as what action is being taken to solve the noncompliance
issue and whom to contact if the customer has additional
questions. The regulation includes standard language for
health effects and standard language for monitoring and
testing. The contents for each public notice must address 10
specific points:
1. A description of the violation or situation.
2. When the violation or situation occurred.
3. Potential health effects.
4. The population at risk.
5. If alternate water supplies should be used.
6. Actions consumers should take.
7. What is being done to correct the violation or problem.

8. When the system expects to return to compliance.
9. Name, address and phone number of contact for
more information.
10. Standard distribution language.
Water systems are free to add additional comments
in the notice if desired. However, those comments
cannot invalidate the original intent of the notice. DEP
recommends steps to take to respond to a violation or other
situation requiring notice.
Response Steps
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• Any sample that requires a check sample

Many operators are overworked, underpaid, and possibly
under a lot of stress. Their silent service may be the one thing
they cherish. However, due to the Public Notification rule,
in an emergency situation, not only are operators required
to put on their cape and assume the role of Superman, they
are required to coach the public. But remember, operators
are not alone; help is available. DEP maintains 24-hour
phone lines in each region which are monitored 24/7/365.
This number should be in your phones contact list along
with your local DEP officials’ number. In the event of an
emergency, immediately alert DEP to the situation. S

1. Determine what tier your violation or situation falls
into.
2. Report to DEP within 1 hour. For Tier 1 violations
and situations and Tier 2 violations involving
an MCL, MRDL or TT violation, report the
circumstances to the Department within 1 hour.

Wendy Malehorn
Training & Education
Development
wmalehorn@prwa.com

3. Consult with DEP (if required). For Tier 1 violations
and situations, consult with the Department within
24 hours. You must issue the notice within 24 hours,
even if you are unable to contact DEP.
4. Review the requirements for public notices.
5. Determine the appropriate method(s) of delivery.
6. Develop a notice, modifying the templates to fit your
situation. If there is no template for your violation
or situation, write your own notice using the list of
required content elements.
7. Provide multilingual information. All public notices
must contain information in Spanish which are
included in all the PN templates. In addition, if
a large proportion of the non-English-speaking
population you serve speaks a language other than
Spanish, you must provide information in that
language as well.
8. Provide your notice to persons served as soon as
practical but within the allowed time frame. Use the
method of delivery chosen in step 5 above.
The Public Notification Rule requires a lot of attention to
detail. To help, DEP has a complete list of Tier 1, Tier 2, and
Tier 3 violations. It is best if this list is printed, reviewed
by all parties involved, and easily accessed. Additionally,
remember that the water supplier has one-hour reporting
requirements for:
• All Tier 1 violations or situations
• Most Tier 2 violations or situations and
SPRING 2019
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Regulation Changes
By Glenn Cowles
Working with water operators recently, I have been
hearing a lot of comments and assisting them with numerous
changes to regulations that water systems dealt with at the
end of 2018 and are now dealing with additional upcoming
requirements in 2019. Operators are becoming frustrated
and overwhelmed with the additional workload. I have
had comments from long tenured operators and managers,
stating that they don’t have time to go out in the field and do
their jobs because they are busy filling out monitoring plans,
reports, additional monitoring and treatment technique
reporting, and dealing with EPA Method 334.0. I have to
agree with them. Part of my job is to assist and train systems
with these changes and I find myself inundated at times
trying to learn all of the changes and assist you with them.
With the start of the Disinfection Requirements Rule
(DRR) that was published in the PA Bulletin on April
28, 2018, water systems using filtered surface water or
GUDI sources had to begin calculating Giardia log (%)
inactivation and start reporting those results starting
in May 2018 and all public water systems had to submit
siting sample plans by October 29, 2018. Additionally

in October of 2018 all public water systems should have
received a letter from the Pennsylvania Department of
Environmental Protection to inform you of recent changes
to the Safe Drinking Water (SDW) regulations. On August
18, 2018, the General Update and Fees Rule (GUFR) was
published as a final regulation in the Pennsylvania Bulletin.
One or more of the GUFR provisions applies to your
public water system (PWS). The purpose of the GUFR is
to provide for the increased protection of public health
by making necessary updates and clarification to Chapter
109 SDW regulations, and ensure that the Department of
Environmental Protection (DEP) has adequate funding to
enforce the applicable drinking water laws, meet State and
Federal minimum program elements, and retain primary
enforcement authority.
This final-form GUFR rulemaking has three parts:
• Incorporate the remaining general update
provisions that were separated from the proposed
Revised Total Coliform Rule (RTCR) as directed by
the Board on April 21, 2015, including revisions to
treatment technique requirements for pathogens,
clarifications to permitting requirements, and new
requirements for alarms, shutdown capabilities and
system service.
• Amend existing permit fees and add new annual
fees to supplement Commonwealth costs and fill
the funding gap ($7.5 million)
• Establish the regulatory basis for issuing general
permits, clarify that non-community water
systems (NCWS) require a permit or approval
from the Department of Environmental Protection
(Department) prior to construction and operation,
and address concerns regarding gaps in the
monitoring, reporting and tracking of back-up
sources of supply.
In addition to New Annual Fees and permitting and
waiver fees effective beginning in 2019 the General Update
and Fees Rule requires implementation of a number of
items starting August 20, 2019.
The rule establishes resiliency requirements for all CWSs.
All CWSs must complete an Uninterrupted System Service
Plan (USSP) and submit certification of completion to DEP
by dates specified in §109.708(a) (August of 2019, 2020,
2021 - based on system size). Larger systems are provided
with more time to comply. CWSs may demonstrate resiliency
through auxiliary power, alternate provisions such as
finished water storage, interconnections, or a combination
of these resources. CWSs may request additional time to
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address deficiencies identified in the USSP that require
capital improvements.
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It also requires that CWSs and NTNC systems must
develop and submit a comprehensive monitoring plan
(CMP). CMP’s must include permitted sources (including
purchased sources), treatment plants, EPs, availability
designation (permanent, reserve, or emergency) for each;
along with a description of normal operating conditions
and how sources will be included in monitoring. All reserve
sources must be identified in operation permit (with
specific permit conditions). PWSs must notify DEP and
obtain written approval prior to using reserve sources.
The PA DEP website has a lot of information on the
Disinfection Requirements Rule (DRR) that was published
in the PA Bulletin on April 28, 2018 at: https://www.
dep.pa.gov/Business/Water/BureauSafeDrinkingWater/
DrinkingWaterMgmt/Regulations/Pages/ProposedDisinfection-Requirements-Rule--.aspx and the full text of
the GUFR can be found within the “Environmental Quality
Board Rules and Regulations” section of the Pennsylvania
Bulletin
website:
https://pabulletin.com/secure/data/
vol48/48-33/1263.html. The December 2018 edition of the
Drinking Water News also contains a number of informative
articles to help with these current regulation changes.
I know it can seem overwhelming at times coping with
these changes but if you need assistance with these contact
me and I’ll try to give you assistance interpreting and
complying with the regulation changes. S

Glenn Cowles
Water Technician
gcowles@prwa.com
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Biological Odor Production & Control at Wastewater Plants
By Michael Gerardi

Editor’s Note: This is Part 4 in a series on Odors.

There are several chemical, odor control measures that are available for preventing and controlling odor production. The
measures consist of disinfection, oxidation, pH adjustment, precipitation of sulfide, and scrubber.
Disinfection
Disinfection or destruction of odor-producing bacteria is achieved through oxidation. Oxidizing compounds used for
treating odors disinfect odor-producing bacteria.
Oxidation
There are five oxidizing compounds that are commonly used to treat odors. The compounds include 1) chlorinecontaining compounds, 2) hydrogen peroxide (H2O2), 3) oxygen (O2), 4) ozone (O3), and 5) potassium permanganate
(KMnO4). Although the compounds are used to control odors, they also perform some positive roles and negative roles
(Table 1). Positive roles include: 1) disinfection of odor-producing bacteria, 2) sloughing of the biofilm and adsorbed
substrate, and 3) increasing the oxidation-reduction potential (ORP).
Table 1
Positive and Negative Roles Performed by Some Oxidizing Compounds
Oxidizing Compound

Positive Roles

Negative Roles

Chlorine

Oxidizes sulfide and other odors
Disinfects SRB
Increases ORP

Liberates some odor on addition
Destroys beneficial bacteria
Forms chloramines when combined with urine

Hydrogen peroxide

Oxidizes sulfide and other odors
Disinfects SRB
Adds oxygen to wastewater
Increases ORP

Destroys beneficial bacteria

Potassium permanganate

Oxidizes sulfide and other odors
Destroys SBR
Increases ORP

High cost
High dose requirement
Special safety precautions

The theoretical dose of an oxidizing compound is usually less than the dose required to control odor. The difference
between theoretical dose and the required dose and changes in required dose is due to changes in wastewater composition
from hour to hour and season to season and selection of chemicals based on: 1) cost, 2) safety, 3) ease of handling and
other logistics.
Chlorine-containing compounds (chlorination)
Chlorination or oxidation of hydrogen sulfide can be achieved with the use of chlorine (Cl2) (Equations 1 and 2), sodium
chlorite (NaClO2) (Equation 3), or sodium hypochlorite (NaOCl) (Equation 4). The quantity of the chlorine-containing
compound needed to oxidize hydrogen sulfide may be nine times the concentration of hydrogen sulfide to be oxidized.
HS- + 4 Cl2 + 4 H2O ----- > SO42- + 9H+ + 8 ClEquation 1, oxidation of hydrogen sulfide with chlorine at an acidic pH
HS- + Cl2 ----- > So + H+ + 2 ClEquation 2, oxidation of hydrogen sulfide with chlorine at an alkaline pH
2 H2S + NaClO2 ----- > 2 So + 2 H2O + NaCl
Equation 3, oxidation of hydrogen sulfide with sodium chlorite
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H2S + 4 NaOCl ----- > H2SO4 + 4 NaCl
Equation 4, oxidation of hydrogen sulfide with sodium hypochlorite
Hydrogen peroxide
Hydrogen peroxide (H2O2) can be injected in wastewater upstream of the source of odor production to oxidize odorous
compounds, including hydrogen sulfide. Depending on pH the oxidation of hydrogen sulfide with hydrogen peroxide
results in the production of elemental sulfur (So) (Equation 5) or sulfate (SO42-) (Equation 6). Elemental sulfur is formed at
a slightly acidic or neutral pH (< 8.5), while sulfate is formed at an alkaline pH (> 8.5).
H2S + H2O2 ----- > So + 2 H2O
Equation 5, hydrogen peroxide oxidation of hydrogen sulfide to elemental sulfur at an acidic pH
HS- + 4 H2O2 ----- > SO42- + 4 H2O + H+
Equation 6, hydrogen peroxide oxidation of sulfide to sulfate at an alkaline pH
Hydrogen peroxide is very reactive. Approximately 90% of the reaction occurs within 15 minutes after hydrogen peroxide
is injected into the wastewater. The complete reaction occurs with 30 minutes after hydrogen peroxide injection.
Hydrogen peroxide controls hydrogen sulfide in two ways, prevention and destruction. Hydrogen peroxide prevents
hydrogen sulfide production by providing dissolved oxygen that inhibits sulfate-reducing bacteria (SRB) and increasing
the oxidation-reduction potential (ORP). An increase in ORP discourages an anaerobic condition. Hydrogen peroxide
destroys production of hydrogen sulfide by oxidizing sulfide to elemental sulfur or sulfate.
The quantity of hydrogen peroxide needed to oxidize hydrogen sulfide is pH dependent. Approximately 1 lbs. of hydrogen
peroxide is needed when wastewater pH is slightly acidic or neutral, while approximately 4.5 lbs. of hydrogen peroxide is
needed when wastewater pH is alkaline.
Hydrogen sulfide can be used with iron salts that precipitate sulfide. This combination of chemicals has a synergetic
effect and permits the recycling of iron for additional sulfide precipitation. This control measures has been developed and
patented by US Peroxide.
Oxygen
Although oxygen (O2) has no disinfectant impact upon odor-producing bacteria, it does increase the ORP of the
wastewater, inhibit sulfur-reducing bacteria, and can be used to oxidize hydrogen sulfide (Equation 7). The oxygen demand
for the oxidation of hydrogen sulfide includes not only the quantity of hydrogen sulfide but also the quantity of non-sulfide
BOD of the wastewater due to the oxygen demand of bacteria in the wastewater, biofilm, and sediment of the sewer system.
H2S + 2 O2 ----- > 2 H+ + SO42Equation 7, oxidation of hydrogen sulfide by oxygen
Ozone
Ozone (O3) can be used to oxidize sulfide (Equation 8) and also disinfect odor- producing bacteria. To disinfect with
ozone, it is necessary to maintain ozone residual after sulfide conversion.
HS- + 3 O3 ----- > HSO3- + 3 O2
Equation 8, oxidation of sulfide by ozone
Continued on Next Page
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Potassium permanganate
Potassium permanganate reacts with hydrogen sulfide in two reactions depending on the pH of the wastewater.
In acidic wastewater the addition oxidation of hydrogen sulfide results in the production of potassium hydroxide (KOH)
and magnesium oxide (MnO4) (Equation 9). In an alkaline wastewater the oxidation of hydrogen sulfide results in the
production of potassium sulfide (K2SO4), magnesium oxide (MnO4), potassium hydroxide (KOH), and water (Equation
10). With swings in pH a diversity of reactions occur that produce a variety of compounds including elemental sulfur,
sulfate, thionate (SO3-), dithionate (O3SSO32-), and manganese sulfide (MgS).
3 H2S + 2 KMnO4 ----- > 3 So + 2 KOH + 2 MnO2 + H2O
Equation 9, oxidation of hydrogen sulfide by potassium permanganate at an acidic pH
3 H2S + 6 KMnO4 ----- > 3 K2SO4 + MnO2 + KOH + 2 H2O
Equation 10, oxidation of hydrogen sulfide by potassium permanganate at an alkaline pH
A relatively large dose of potassium permanganate is required to control sulfide. Approximately 6 to 7 parts
potassium permanganate are required for each part hydrogen sulfide to be oxidized. Potassium permanganate is effective in
controlling sludge odors during dewatering operations provided it is added to the sludge feed to the dewatering equipment.
Because the negatively charged sulfide interferes with the cationic polymer used for sludge dewatering, potassium
permanganate oxidizes (neutralizes) the negatively charged sulfide thus preventing its interference with the polymer.
pH adjustment
pH is an important parameter for controlling hydrogen sulfide and ammonia release from wastewater. By shifting
the wastewater pH so it favors the non-gaseous form of sulfide (HS-) and ammonium (NH4+), hydrogen sulfide (H2S) and
ammonia (NH3) release do not occur.
By increasing pH hydrogen sulfide release from the wastewater can be controlled. Increasing pH (> 7.0) keeps
most hydrogen sulfide in solution as HS- (Table 2). Caution should be exercised when increasing pH, as pH values >
9.4 permit the conversion of ammonium (NH4+) to ammonia (NH3) and the release of ammonia to the atmosphere. An
increase in pH can be achieved with the addition of an alkali compound (Table 3).
Table 2
pH and Percentage of Hydrogen Sulfide (H2S) and Sulfide (HS-)
pH

Percentage of H2S

Percentage of HS-

4

99.9

0.1

5

98.9

1.1

6

90.1

9.9

7

47.7

52.3

8

8.3

91.7

9

0.9

99.1

Continued on Page 30
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Table 3
Alkali Compounds that Neutralize Acids and Increase pH
Chemical

Common Name

Formula

Calcium carbonate

Limestone

CaCO3

Calcium hydroxide

Hydrated lime

Ca(OH)2

Calcium oxide

Quick lime

CaO

Magnesium hydroxide

Mag

Mg(OH)2

Potassium hydroxide

Caustic potash

KOH

Sodium carbonate

Soda ash

Na2CO3

Sodium hydroxide

Caustic soda

NaOH

Magnesium hydroxide (Mg(OH)2) and sodium hydroxide (NaOH) are the chemicals that are most commonly used
to raise pH. Magnesium hydroxide does not raise the wastewater pH over 9.5, while sodium hydroxide can increase the
wastewater pH to 14.
An increase in pH from 8.5 to 9.0 also retards the growth of sulfur-reducing bacteria. However, there are two concerns
related to the use of alkalis to increase pH: 1) pH increase > 9.4 permits the release of ammonia to the atmosphere and 2)
the production of chemical sludge.
A pH “shock” in a sewer system can kill sulfur-reducing bacteria in the biofilm and reduce the amount of hydrogen
sulfide released to the atmosphere. This is achieved by increasing wastewater pH > 13 for 30 minutes. Sodium hydroxide
(NaOH) is usually used for pH shocking. However, the pH shock is short-lived as continuous wastewater flow reduces the
pH to its previous level. Odor control via pH shock may be effective for 14 days.
Precipitation of sulfide
Several metal salts can be used to precipitate sulfide (HS-) from wastewater and sludge, thus preventing the release of
gaseous hydrogen sulfide (H2S). The salts can be applied in sewer systems, headworks of treatment plants, and sludge
handling facilities. Precipitation of sulfide results in the formation of soft black or reddish-brown floc particles. Sulfide
precipitation can be achieved with many metals. However, due to strict discharge limits on many metals and their
accumulation in sludge, iron salts typically are used for sulfide precipitation (Table 4).
Table 4
Iron Salts Typically Used for Sulfide Precipitation
Chemical Name

Common Name

Formula

Ferric chloride

Iron (III) chloride or ferric iron

FeCl3

Ferrous chloride

Iron (II) chloride or ferrous iron

FeCl2

Ferrous sulfate

Iron sulfate

FeSO4

Ferrous (Fe2+) iron salts, e.g., ferrous chloride (FeCl2) and ferrous sulfate (FeSO4) and ferric (Fe3+) iron salts, e.g.,
ferric chloride (FeCl3) are commonly available for sulfide precipitation. Ferrous iron salts and ferric iron salts react with
sulfide to form iron sulfide (Equations 11 and 12). However, the use of ferrous iron also lowers pH through the production
of hydrochloric acid (HCl). Ferric iron does provide flocculation through the formation of ferric hydroxide (Fe(OH)3).
Fe2+ + HS- ----- > FeS + H+
Equation 11, sulfide precipitation with ferrous iron
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2 Fe3+ + 3 HS- ----- > Fe2S3 + 3H+
Equation 12, sulfide precipitation with ferric iron
Dosing requirements typical for reducing sulfide concentration to < 1.0 mg/L are 4 to 12 lbs. of ferrous chloride per lb. of
sulfide removed and 3 to 7 lbs. ferric chloride per lb. sulfide removed. There are numerous complex interactions between
iron and sulfide that affect the quantity of iron salts required for sulfide precipitation. At typical wastewater pH, sulfide
cannot be decreased much lower than 0.2 to 0.5 mg/L. At pH < 6.5 the sulfide precipitate dissociates, and sulfide is released
back into the wastewater. Therefore, wastewater buffering should be ensured to prevent a drop in pH.
Although an iron salt is effective in lower sulfide concentration, the combined use of ferrous sulfate and ferric chloride
can be more effective than either used alone. The addition of ferrous sulfate to wastewater is an introduction of sulfate
(SO42-) that can be problematic, if it is reduced in the wastewater. The removal of sulfide by iron salts can be enhanced
when combined with downstream dosing of hydrogen peroxide (H2O2) in a process sold as Peroxide Regenerated Iron
Sulfide Control by US Peroxide. “Pickle liquor,” an industrial waste acidic iron solution byproduct produced by an acidwashing process in the steel industry has been used for sulfide precipitation.
Scrubber
Like a biofilter, odorous gases and vapors are collected and then degraded through oxidation. However, oxidation is
achieved chemically in a scrubber, while oxidation is achieved biologically in a biofilter. Scrubbers are typically used with
high strength odors in large air volumes.
Pilot testing is often used to determine the number of stages needed in a scrubber as well as the efficiency of a proposed
scrubber. A multi-stage scrubber is used to remove a diversity of odorous compounds. A multi-stage scrubber may contain
the following stages:
• a stage using sulfuric acid (H2SO4) for the treatment of basic or nitrogen-containing compounds, e.g., ammonia
(NH3) and amines.
• a stage using sodium hydroxide (NaOH) and sodium hypochlorite (NaOCl) for the treatment of acidic or sulfurcontaining compounds, e.g., hydrogen sulfide (H2S), volatile organic acids, some aldehydes, and some ketones.
• a stage using sodium bisulfite (NaHSO3) or sodium thiosulfate (Na2S2O3) for the treatment of chlorine-containing
(chlorate) residuals.
• a stage using ozone (O3).
• a stage using activated carbon for “polishing” the treated air.
Depending on the odorous compounds to be removed, a single stage, rather than a multi-stage scrubber may be used. In
addition to removing odors, scrubbers also remove bacteria.
Scrubbers use packed media and spray nozzles. The scrubbing liquids or chemicals used for oxidizing odors are recycled
through the packed media, and the addition of chemicals is controlled using pH and/or ORP monitors. S

Michael Gerardi

Michael is a Wastewater
Microbiologist and training
instructor for Pennsylvania Rural
Water Association.
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Central Carbon
Municipal Authority
CCMA is located in Lehighton, serving Lehighton
Borough, Mahoning Township, Weissport Borough, and
Franklin Township in Carbon County, and discharges
its effluent into the Lehigh River. The original contact
stabilization system was constructed in 1951 and was in
continuous use until the new plant was put into service in
2002. The new plant is a Kruger Triple Ditch System with
a design capacity of 1.6 MGD and a sustained maximum
monthly flow of up to 4.8 MGD. Even with increased influent
flows, the plant continually produces an above average
effluent with an average total phosphorus concentration
of 3 mg/L and an average total nitrogen concentration of
2 mg/L.
Every four hours the direction of flow through the ditches is
reversed which eliminates the need for return sludge pumps
as well. Motor operated effluent weirs control the levels in
the ditches to maintain the proper depth of the aeration
rotors as well as controlling the direction of flow through
the system and the drawdown of the clear supernatant after
the ditches complete the settling stage. Treated effluent
from the ditches is disinfected with ultra violet light then
flows over a cascade aeration system to add oxygen before
discharge into the river.
The Triple Ditch is a continuous feed and discharge
system that carries out treatment in a batch style operation.
The influent flow enters the ditch system after passing
through the rotary screens and grit removal. The flow is
then directed into one of the three ditches, determined
by what stage the process is in. in the various stages, flow
travels from one outside ditch, through the middle ditch,
to the opposite outside ditch or from the middle ditch to
the outside ditches. Dissolved oxygen is added with surface
rotors but the ditches are also equipped with submersible
mixers to ensure complete mixing when the use of all rotors
is not needed to meet the aeration requirements. As the
mixed liquor passes through the process, dissolved oxygen
is closely monitored and controlled to ensure that both
nitrification and denitrification occur.
In the Triple Ditch system, the two outside ditches are
used for aeration and settling (similar to the operation of an
SBR process), therefore separate clarifiers are not needed.
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Waste sludge from the process is pumped to one of three
aerobic digesters and from there can be hauled off site in
liquid form or pumped to the reed beds. CCMA has sixteen
reed beds that are 2,400 square feet each.
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Utility water pumps circulate treated effluent throughout
the plant for various uses including screen sprays and
pressurized water supply for tank washdown and the control
building is heated and cooled with a heat pump that uses
plant effluent as the heat source/heat sink. S
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What Do Certified Operators Provide?
By Wendy Malehorn
To most Americans, clean water is as natural as breathing
fresh air. However, providing safe, adequate supplies of
water is as challenging as preventing air pollution. These
fundamental needs are provided through national standards,
regulations, science, technology and highly skilled people.
Most Americans may not realize it, but trained, certified
water operators provide one of the most vital services that
all Americans use every day. Among other things, certified
operators provide:
1. Nourishment: The human body is 60% water. Water
maintains organ health and allows the blood to
maintain the consistency to flow freely and provide
nourishment and oxygen.
2. Disease prevention: Fatal medical conditions like
cholera, typhoid, and hepatitis A all occur because of
the consumption or presence of contaminated water.
Clean water is essential not only to remain safe from
disease but to also maintain good health.
3. Food production: When it comes to food
production, clean water is an essential ingredient.
If crops are given contaminated water, bacteria and
disease will spread.
4. Sanitation: Clean water is not just needed for
drinking but for sanitation purposes as well. If
contaminated water is used for washing, disease will
rise.
The need for safe water will never change, however as
science, technology and regulations transform the industry,
the need for certified operators, which help to ensure high
quality services and safeguard against serious harm, has
risen. PRWA is committed to helping operators achieve
certification. Practice exam questions follow. For additional
assistance, do not hesitate to contact the staff at PRWA. S
Drinking Water Certification Check
1. Baffling inside a storage facility may be needed to
prevent “hot spots” and
a. Straight through flows
b. High chlorine residuals throughout the facility
c. High temperatures throughout the storage
facility
d. Long contact times with disinfectants
2. Water hardness is the measure of the concentration
of___________ and __________ dissolved in the
water sample.
a. iron, manganese
b. nitrates, nitrites
c. calcium, magnesium carbonates
d. sulfates, bicarbonates
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3. Primary drinking water standards are set to protect
the public from illnesses as a direct result in drinking
water that exceeds maximum set levels. Secondary
standards were set to alert the public to:
a. The incidences of local dissolved solids in the
water
b. The immediate health concerns
c. Radiological conditions concerning drinking
water
d. Aesthetic issues with drinking water
4. Lead and copper samples should be first draw
samples after _____ hours standing time.
a. 2
b. 4
c. 6
d. 8
5. Which of the following is a strong base?
a. NaOH
b. H2SO4
c. HNO3
d. Na2CO3
6. What chemical is used to dechlorinate water
samples?
a. Soda Ash
b. Aluminum Sulfate
c. Calcium chloride
d. Sodium Thiosulfate
7. What primary drinking water standard is established
to minimize the risk of Methaemoglobinaemia:
a. Sulfate
b. Nitrate
c. Borate
d. Hypochlorate
8. Where should the chlorine gas leak detector be
located?
a. At the door near the handle
b. Near the floor
c. On the ceiling
d. Head level

9. The chlorine gas withdrawal rate from a ton
container is limited to approximately __________;
at higher chlorine withdrawal rates, “freezing” can
occur, reducing the flow.
a. 1.6 lbs/hour or 40 pounds in a 24-hour period
b. 2.5 lbs/hour or 60 pounds in 24-hour period
c. 8 lbs/hour or 192 pounds in 24-hour period
d. 16 lbs/hour or 400 pounds in a 24-hour period
10. What is the difference between the static water level
and the pumping water level?
a. Drawdown
b. Static level
c. Pumping level
d. Origin level
11. A tank has a diameter of 22 feet and a pressure of 7.7
psi on its bottom. Determine how many pounds of
65% calcium hypochlorite are needed to arrive at a
dosage of 1 ppm.
a. 0.42 pounds
b. 0.65 pounds
c. 1 pounds
d. 1.6 pounds
12. How many pounds per day of 100% chlorine gas
are needed to arrive at a residual of 2.3 mg/L, when
the flow is 8.25 MGD and a chlorine demand is 0.35
mg/L?
a. 812.3 lbs
b. 460.3 lbs
c. 182.3 lbs
d. 158.3 lbs
13. A filter has a surface loading rate of 1,500 gpd/
ft2 and its size is 400 ft2. Determine the total flow
through the filter in gallons per day.
a. 3.75 gallons
b. 600,000 gallons
c. 375,000 gallons
d. 6.00 gallons
14. A flocculation basin measures 15 feet wide by 15 feet
long by 12 feet deep. If it is processing a flow rate of
2 MGD, how many minutes does it take the water to
pass through the structure.
a. 8 minutes
b. 10.2 minutes
c. 12.6 minutes
d. 14.5 minutes
15. How many gallons of sodium hypochlorite (12.5%
with an active ingredient strength of 1.2 lbs/gal)
would be required to disinfect 2,000 feet of 8 inch
main to a dosage of 400 mg/L?
a. 14.5 gallons
b. 17.4 gallons
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c. 20.4 gallons
d. 116 gallons

Wastewater Certification Check
1. What is commutation?
a. Mixing
b. Grinding
c. Storing
d. All the above
2. The three types of bacteria and their type of oxygen
usage would be:
a. Aerobic (DO), Facultative (without DO),
Anaerobic (without DO)
b. Aerobic (DO), Facultative (DO), Anaerobic
(DO)
c. Aerobic (DO), Facultative (DO or Molecular
Oxygen), Anaerobic (without DO)
d. Aerobic (without DO), Facultative (DO or
Molecular Oxygen), Anaerobic (DO)
3. How does a low food to microorganism ratio (F/M)
affect sludge production?
a. Increases sludge production
b. Increases BOD production
c. Reduces BOD production
d. Reduces sludge production
4. What is the preservative for ammonia as nitrogen
sample?
a. Caustic soda to a pH less than 2
b. Sulfuric acid to a pH less than 2
c. Hydrochloric acid to a pH less than 2
d. Nitric acid to a pH less than 2
5. What acid is used to preserve most metals samples?
a. Caustic
b. Sulfuric
c. Hydrochloric
d. Nitric
6. When using a fixed film/attached growth reactor for
treatment, where do the bacteria grow?
a. On the substrate
b. On the biomass
c. On the sludge
d. On the reactor
7. How many parts per million of alkalinity does it take
to convert 1 PPM of NH3-N to NO3?
a. 4
b. 5
c. 6
d. 7
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8. During photosynthesis in the daylight hours,
dissolved oxygen levels and pH will:
a. Decrease
b. Increase
c. Stay constant
d. Dissipate
9. Organically overloading an anaerobic digester will
cause the pH to:
a. Stay constant
b. Rise
c. Drop
d. Increase
10. The most commonly used temperature range for
anaerobic digestion is the __________ range with
temperatures ranging from 68ΟF to 113ΟF.
a. Mesophilic
b. Thermophilic
c. Biophilic
d. Cathophilic
11. The weight of a dish (tare weight) was 25.3334 gm.
After drying, the weight of a dish and dry solids was
25.4329 gm, the sample size was 25 ml. What was
the MLSS in mg/L?
a. 3.98 mg/L
b. 39.8 mg/L
c. 398 mg/L
d. 3,980 mg/L
12. The influent concentration of TSS to a 2 MGD
oxidation ditch is 189 mg/L, the BOD influent
concentration is 154 mg/L and the influent flow
is 1.5 MGD. How many pounds of TSS enter this
plant daily?
a. 3152.5 lbs/day
b. 2364.4 lbs/day
c. 1926.5 lbs/day
d. 5137.44 lbs/day
13. The effluent ammonia as N poundage is 67.5 lbs
with an effluent flow of 1.1 MGD. What is the
concentration of ammonia as N in the effluent?
a. 511 mg/L
b. 51 mg/L
c. 21 mg/L
d. 7 mg/L
14. What is the surface loading or hydraulic loading rate
on a primary clarifier 75 feet in diameter, 10 feet
deep, with an influent flow of 1.5 MGD?
a. 8.8 GPD/sq ft
b. 16.7 GPD/sq ft
c. 339.7 GPD/sq ft
d. 507.2 GPD/sq ft
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15. The primary effluent flow is 1.2 MGD with a BOD5
of 123 mg/L. This flow enters a 100 ft diameter
trickling filter that is 5 feet deep with each ft3 of
area containing 30 ft2 of filter material. What is the
organic loading in lbs of BOD5 per 1000 ft3?
a. 3133
b. 313
c. 31.4
d. 15.2

Wendy Malehorn
Training & Education
Development
wmalehorn@prwa.com

ANSWERS TO THESE QUESTIONS CAN
BE FOUND ON PAGE 64.
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Source Water Assessments and Plan Development
By Don Muir
The 1996 reauthorization of the Safe Drinking Water Act
required every state to “assess the drinking water sources
serving public water systems for their susceptibility to
pollution” and provide these assessments to the water
system. For surface water systems the assessment shows
the watershed upstream from the intake. For groundwater
systems, the assessment shows general groundwater flow
direction and in most cases an approximate 10 year time
of groundwater travel. In addition to groundwater flow
direction and recharge area, the assessments provide a list
of potential contaminants to the water source and ranks
the contamination risks from “A” to “F” with “A” being the
highest risk.
Do you have your assessment? If you are a community
water system, it was sent to you. The assessments were
designed to be a starting point for developing of a Source
Water Protection plan. One problem. It was sent to you
about 13 or 14 years ago. Another problem, if you developed
a drinking water source after approximately 2005, in most
cases you would not have an Assessment unless one was
performed during source development and permitting.
Some hydrogeologists did assessments of groundwater
sources as part of well development but it wasn’t required.
If you operate a water system it’s probably a good idea
to know where the water comes from. It doesn’t matter if
you’re a system of 20 connections or 20,000 connections you
need to know this basic information. And once you have
an understanding of where the water comes from, there’s
simple basic things you can do to protect it.
The purpose of the PRWA Source Water Protection
program is to help systems do this. The majority of the
larger surface water systems have developed protection
plans of one type or another. It’s the small to moderately
sized groundwater systems that haven’t done a lot to protect
their water sources. The systems with one or two wells that
if they lose a water source they’re ______. You fill in the
blank.
There are lots of different options for a water system,
from having PRWA come out to your system, take a look
around your system and develop a plan based off your
Source Water Assessment to referring a system to DEP’s
Source Water Protection Technical Assistance Program and
having a whole new delineation performed. If a source was
developed after the mid-2000s something to consider.
The idea is do something. For groundwater systems, at
least get an idea of where the recharge area is. Surface water
is a little easier. Watershed are easy to delineate.
38
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Source water protection is voluntary. A system is not
required to develop a source water protection plan but why
wouldn’t they? It’s basically free, a little time. PRWA will
walk you step by step though the process and you obtain
valuable information about your source.
If you have a source water protection plan, when was the
last time it was updated? PRWA can help you with updates
also. When older plans were developed there was no such
thing as Google Earth or GIS. Or even the Internet. Plans
were developed using topo maps. Times have changed.
So, if you have a plan that needs updated, would like to
develop a source water protection plan or you just want
to talk about steps that can be taken to protect your water
source, give PRWA a call and we’ll help you out, that’s what
we are here for. S

Don Muir
Sourcewater
Protection Specialist
dmuir@prwa.com

Safety Upgrades, Installation & Maintenance of All Storage Tank Components

717-653-6789 | ikstoltzfus.com
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Stormwater Management
By Mark Gregory
I have been back on the road the last several months
and I am impressed by the amount of progress many
organizations have had in the area of storm water
management since I last visited or was in contact with
them. Everyone has been making headway on getting a
better understanding and planning for better management
of their storm water.
It appears that it is becoming part of the normal business
for many organizations and groups to address the need to
manage storm water.
I have not yet been all over the state and I know that there
are still organizations/groups that are in the early stages of
storm water management development and those that just
would like to get ahead of the curve and be proactive in
addressing the issues.
Some newer resources are showing up that will help
many of these groups. The EPA continues to give new
training and guidance documents to help with storm water
management and with the MS4 process. DEP has been
putting more effort into addressing storm water issues
here in Pennsylvania.
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The four points below are an excerpt from EPA’s
Community Solutions for Voluntary Long-Term
Stormwater Planning. These are fundamental base
building blocks from which a good storm water
management plan can be utilized for many organizations/
groups. If these building blocks are utilized, I believe
that storm water management will become more clear on
exactly what needs to be done. (I have seen these steps
utilized by various groups, maybe with different wording,
but the premise is the same, who are doing excellent work
addressing storm water.
1. By adopting a long-term approach to planning,
communities can provide for plan implementation
that allows for the integration of selected projects
within other community development plans such as
capital improvement plans and master plans.
2. Managing stormwater close to where precipitation
falls, such as with retention or a similar
hydrologically focused approach, has been shown
to be an effective stormwater control method.

Column | Stormwater
3. Innovative
technologies,
including
green
infrastructure, are important tools that can generate
many benefits ranging from improved air and
water quality to cost savings to more community
amenities. They also may be fundamental aspects
of communities’ plans for integrated solutions.
4. The voluntary approach to long-term planning
described in this guide can be a useful part of the
larger effort to comply with any Clean Water Act
(CWA) requirements (e.g., over multiple permit
cycles). For example, a regulated municipal separate
storm sewer system (MS4) that has developed
an initial plan may work with EPA and/or the
state to consider how the plan can help satisfy the
requirements of their permits.2,3
EPA recognizes that states, as our partners in the
implementation of the CWA stormwater management
programs, have the lead for the day-to-day activities in
approved NPDES states.
2

EPA understands that communities need sufficient time
to implement flexible, community-integrated approaches
within effective and comprehensive long-term stormwater
plans.
3

I have included some newer websites that have some
good information and guidelines for those that are still
working on what to do with their storm water management
issues:
• Community Solutions for Voluntary Long-Term
Stormwater Planning:
https://www.epa.gov/npdes/stormwater-planning
• Training Resources from PA DEP
https://www.dep.pa.gov/Business/Water/CleanWater/
StormwaterMgmt/Stormwater/Pages/Training-Resources.
aspx
• PRP/PMDL Planning:
https://www.dep.pa.gov/Business/Water/CleanWater/
StormwaterMgmt/Stormwater/Pages/PRPTMDL-Plans.
aspx#resources
Slowly but surely it appears that we may be getting some
great progress on addressing the important aspects of
managing our storm water runoff around the state.
Remember, We All Live Downstream. S

Mark Gregory
Stormwater Manager
mgregory@prwa.com
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Operators Needed
By Phil Giunta
I have no idea how many pumps I have pulled, replaced
and had rebuilt in the past 27 years but I do remember that I
have pulled and replaced my septic tank pump three times!
The third time was recently on a rainy Sunday afternoon.
While my nosey neighbor watched I began to think how
my background in the wastewater business helped get this
job done. After a trip to Lowes and $350 later my wife
was able re-start the washer and, most importantly, get a
shower. Once the job was complete the neighbor shared
that he spent $1,500 to have his pump repaired. I was happy
to know I saved $1,150.
In the past few months I have had the opportunity to visit
various plants and found a large number of operators close to
retirement or past retirement age. While some want to retire
they haven’t because of the inability to find a replacement.
The number of qualified operators needed is increasing as
the number of qualified operators is decreasing. A benefit
of the operator shortage has created a better compensation
and benefit packages to lure potential candidates for open
positions. For some Municipal wastewater operators, the
benefit package could include up to 11 holidays a year, great
health insurance and a retirement plan. The majority of
plants provides the opportunity of overtime for weekend
and holiday hours. It is rare to have a layoff.

Typical Operator duties include:
• Maintenance and repair of pumps plant equipment

Many operators are given the opportunity for free
training and assistance to obtain an operator’s certificate.
Once certified typically a certified operator is offered a raise
and bonus. Operators can obtain a copy of the operator
certification act through DEPS library. www.palrb.us/
pampletslaws/20002099/2602/0/act/0011.pdf
Operator
information is also available at www.dep.pa.gov search
Operator Certification.

Thinking back to the early 1990’s when I used to wear
a Walkman while cleaning clarifiers, mow grass and do
the weekend lab duties, I never thought I would spend 27
years in this field. Truth is in order to better myself in
this field I had keep my eye out for job openings. I have
worked in municipal and industrial operations, as well as
contract operations. Looking at the big picture almost
every industry needs operators. I spent time working for a
dairy, a chicken plant and even the clean room water supply
for micro chips both treatment and post treatment.

The average wastewater operator salary in Pennsylvania
is $44,333 per year ($23 an hour) according to the website
Indeed. This is 12% above the national average. These
numbers are based on a two to four-year tenure. With that
said; add insurance, vacation, sick time and retirement and
the total compensation package could be close to $65,000 to
$70,000 per year. Doesn’t sound too bad for a young person.
An operator’s job is far from glamourous and in some
cases very routine. The importance of an operator’s ability
to keep a system running is insurmountable. As we enter
2019 many plants are facing new nutrient limits. This is
creating the need for plants to be upgraded or modified to
meet the new limits. With the addition of new equipment
and new technologies an operator job is becoming more
technical. The technical part of the job can be difficult for
50
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and collection system maintenance

•
•
•
•
•
•
•
•

Compliance reporting
Housekeeping
Recordkeeping
Laboratory testing
Sampling events
Grounds maintenance
Public awareness
Some may require snow plowing and public works
duties

I have found the wastewater industry to be a challenging
and rewarding career with a lot of opportunities to grow
and continue to learn on a daily basis. Remember a career
in wastewater may not make you a millionaire but you will
always have work. My experience in the industry has been
invaluable, especially when replacing my septic tank pump
for the third time! S

Phil Giunta
Water & Wastewater
System Specialist
pgiunta@prwa.com
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Working on Asbestos-Cement Pipes: Better Safe Than Sorry
By Greg Morsch
The first Asbestos-Cement (AC) pipes were introduced in
America in 1931. A heavier walled version of fiber conduit
was developed in 1948 and installed as “Orangeburg Pipe”
for sewer and drain systems. The demand for AC pipe
skyrocketed in the 1950’s and 60’s. It is estimated that there
are 600,000 miles of installed AC pipe present in the US
and Canada for potable water, sanitary sewer and storm
drain systems. Asbestos use made these pipes durable and
resistant to corrosion compared to iron and steel pipes. The
problem today is that these pipe systems have reached their
50-70 year design lives and are now suffering breakages at
the rate of 1 per year per mile. This breakage occurs by
exposure to “aggressive” water and soil conditions which
leach the binder material from the cement matrix. Low pH
levels and soft water can chemically create these leaching
conditions which weakens the pipes.
Several Northeast states are now focusing on the activities
of the municipal and private contractors who are disturbing
the AC pipe during repair, removal and maintenance
activities; which can result in potential worker and public
exposure and violation of waste disposal regulations (such
as crushing and burying the discarded AC pipe sections).
The challenge facing the municipal and private contractor
workers now is to perform the required maintenance,
repairs and removal of these old AC pipes in a safe manner,
and to comply with the Environmental Protection Agency
(EPA), Occupational Safety & Health Administration
(OSHA) and state regulations being applied (and enforced)
to this industry throughout the country. Improper activities
may incur substantial penalty fines, litigation and cleanup
costs.

owners that their slaves died of inhaling asbestos they
encountered in the soapstone quarries where they worked.
Before that, the ancient Greeks used asbestos for lamps wicks
because they did not burn. In fact, the name “asbestos”
comes from the Greek for “inextinguishable.” Centuries
later, Marco Polo returned from China with samples of
a fabric made out of asbestos. Today, asbestos has been
used in hundreds of different types of building materials
installed in thousands of public and private buildings all
over the country. The EPA has estimated that over 700,000
public and commercial buildings that currently exist
contain at least one type of asbestos containing building
material. No one knows how many millions of private
homes and residences also contain asbestos. If asbestos
is present in a material, evaluating the potential risks of
exposure involves several factors: the accessibility of the
material to workers, the likelihood of disturbance, and
the friability of the material. Friable refers to how easily a
material can be crumbled, pulverized, broken, or reduced
to a powder under hand pressure. It is important to note
that EPA regulations include non-friable material that is
damaged by mechanical means such as AC pipe being cut
with a power abrasive disk saw.

What Is Asbestos?
Asbestos is a naturally occurring fibrous mineral. A
single piece of asbestos can break into millions of long
strands or fibers and each of those fibers can break into
millions of smaller fibers. The useful properties of asbestos
include heat resistance, chemical resistance, flexibility
and reinforcing strength. There are six different asbestos
mineral types: chrysotile, amosite, crocidolite, tremolite,
actinolite and anthophyllite. The main types found in AC
pipe are chrysotile (white asbestos) and crocidolite (blue
asbestos). The federal regulatory definition of an Asbestos
Containing Material (ACM) is a product that contains
greater than 1% asbestos content. AC pipe can contain up
to 20% or more of asbestos.
Our history with asbestos goes back thousands of years.
For example, we know from descriptions by Roman slave
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Health Effects
The physical properties that give asbestos its historical
usefulness such as chemical resistance and durability
actually contribute to adverse health effects once these
fibers are inhaled. These tiny fibers can remain suspended
in the air for long periods of time and can easily enter the
lungs and penetrate bodily tissue when inhaled or ingested.
Because of their durability, these fibers can remain in the
body for many years. Asbestos is known to cause asbestosis
and various forms of cancer. Asbestosis is a chronic disease
of the lungs that makes breathing progressively more

difficult, and can lead to death. Lung cancer can result from
breathing asbestos fibers and the risk is increased 90 times
in people who smoke. Mesothelioma, an incurable cancer of
the chest and abdominal membranes, almost never occurs
without exposure to asbestos. Asbestos-related diseases
have a long latency period and may not show up until 10
to 40 years after exposure. Each exposure increases the
likelihood of developing an asbestos-related disease. New
diagnoses for mesothelioma are currently being reported
at between 2,000 and 3,000 per year. Current mortality
rates from all asbestos-related diseases are approximately
15,000-18,000 Americans per year.
Regulatory Compliance and Worker Safety
Due to health concerns associated with the manufacturing
process, production of AC pipe ceased in the United States
in the early 1970s. Throughout the 1970’s, EPA placed bans
on insulation products, steel structure fireproofing and
decorative and acoustical ceiling products (all typically
friable). The EPA issued a complete ban on all asbestoscontaining products in 1989, but was defeated by the
asbestos product manufacturers in the U.S. Fifth Circuit
Court of Appeals and the ban was lifted. The Court did,
however, reinforce the EPA’s responsibility to regulate
asbestos and maintained pre-existing bans of mostly friable
asbestos-containing materials (ACM). AC pipe therefore
has not been banned for use in the US.
To date, the two Federal agencies principally responsible
for generating regulations for asbestos control are the EPA
and OSHA. OSHA uses an activity-specific approach to
regulatory requirements. This is based on a division of
work activities into four classes. Class I and II represent
activities covered as “abatement” under prior regulations
and Classes III and IV were previously types of “Small-Scale
Short-Duration” activities that are exempted from some of
the more stringent requirements mandated for the first two
classes. AC pipe removal generally falls into the Class II
category and requires specific work practices and training.
OSHA has established a Permissible Exposure Limit, (PEL)
for asbestos levels which is 0.1 fibers per cubic centimeter, (f/
cc) averaged over the full 8-hour work shift. The Excursion
Limit (or the “short term exposure limit” STEL) is 1.0 f/
cc over any 30 minute period. Exceeding these levels
may require respiratory protection, medical surveillance,
worker training and recordkeeping duties by the employer.
The EPA has a similar regulation for federal, state and
municipal workers called the EPA Worker Protection Rule.
This regulation extends the OSHA standards to state and
municipal employees who perform asbestos work. The
Rule parallels OSHA requirements and covers medical
examinations, air monitoring and reporting, protective
equipment, work practices, and recordkeeping.
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AC pipe disturbances also fall under the EPA NESHAP
(National Emission Standard for Hazardous Air Pollutants)
rule which regulates the removal and disposal of asbestos
materials. It becomes effective whenever ACM is involved
with major renovation or demolition. This law requires no
visible emissions of asbestos dust, regulatory notification,
wet removal methods, and disposal at an authorized
asbestos waste landfill. Many states including Pennsylvania
have their own asbestos regulations which need to meet
or exceed the federal requirements. Improper removal,
maintenance and disposal activities of AC pipe may incur
substantial penalty fines, litigation and cleanup costs. Any
dust-generating activities such as abrasive disk saw dry
cutting of the pipes will create an exposure potential to the
workers and the public onlookers. Crushing and burying
the discarded AC pipe also is a regulatory violation.
Working unsafely with asbestos is a known health threat
to both workers and their families if it is brought back to the
home on clothing and shoes. It also presents a regulatory
liability for the system operators and owners if not handled
correctly.
To meet these regulatory challenges, the PA Rural Water
Association will be sponsoring an 8-Hour OSHA Class II
AC Pipe Worker Safety Course this Spring and Summer
which will present the following topics: types and uses of
asbestos, health effects, regulations, proper work practices,
exposure controls, waste disposal, worker personal
protective equipment and respirator use. This course is
designed to offer safety and regulatory compliance training
for supervisors and workers who must repair and replace
AC pipe in their water and wastewater systems. S
Greg
Morsch
is
Training Director for
can
be
contacted

the
ATC
at

Northeast
Regional
Group Services and
greg.morsch@atc.com.

Class #6971: Working Safely with Asbestos / Cement
Transite Pipe is approved for 6.5 Water & Wastewater
Contact Hours. The following dates have been scheduled
with Instructor Greg Morsch. Please visit the PRWA
website for more information and to register for these
upcoming classes!
Date

County

Location

5/7/19

Centre

State College

5/9/19

Lackawanna

Carbondale

6/11/19

Beaver

Beaver Falls

6/13/19

Crawford

Linesville

7/9/19

Montgomery

Kulpsville

7/11/19

Dauphin

Grantville
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Components of GIS
By Mike Emery
GIS stands for Geographic Information System. Being
a system, it is a group of components working together.
Just as a water or wastewater system has a bunch of parts
that work together to make the whole. For example a water
system may pull water out of the ground at a well then the
water goes to a water treatment plant where it then goes to
a water tank and then into a distribution system made of
pipes, valves, and curb stops all needing to work together
to get good safe water to its customers. If anyone of these
parts break down and the whole system can suffer. The
Components in GIS are Hardware, Software, Data, People
and Workflows. To optimize the efficiency of your GIS you
need all of these components to work together.
Hardware
Computer desktop or laptop, monitor, specialized
data collection equipment such as; GPS, drones, survey
equipment, or even a smart phone or tablet are a necessary
component for using GIS. You will need a pretty good
computer or laptop to run GIS for you are usually working
with databases into the megabytes or even into the Gigabytes
range of data size. If you are working with an older or slower
computer you are going to find it very frustrating and slow.
I also suggest getting a nice monitor (bigger the better).
You may be working with high resolution imagery that
you are viewing or analyzing. Also you will find you will
have many windows open at the same time doing a variety
of tasks within the GIS software. Having specialized data
collection equipment is not absolutely necessary depending
upon what you are using your GIS for. But, if you need
to gather precise field information such as the locations,
manufacturer, and year of fire hydrants having a GPS does
make it very convenient. Drones again are not a required
component of GIS but they are good for capturing small
area aerial photography, or even doing a tank inspection.
Survey equipment is unmatched in its ability for accuracy
but takes specialized training and licensure to be legal.

Software
There are many GIS software’s out there: QGIS, Adrisi,
GeoMedia, MapInfo, Google Earth, to name a few. But the
most recognized GIS software used in the United States is
ESRI’s Arcmap.
Arcmap is made by a company called ESRI (Environmental
Systems Research Institute). ESRI has long been the leader
in making GIS software. Their flagship product Arcmap
itself comes in a variety of ways it can be utilized. It can be
licensed to be used directly on a desktop or laptop. It can
licensed to be used off of a server so one license can be used
by many people (just not at the same time). You can use
ArcGIS Online which enables you to create and view maps
and data via the web. Then you have ArcGIS for Mobile
which are specifically designed applications for use on a
tablet or smart phone.
Currently there is also ArcGIS Pro. ArcGIS Pro is the next
thing in GIS from ESRI and will ultimately replace ArcGIS
as the flagship product. You actually get ArcGIS Pro when
you purchase ArcMap. ArcGIS Pro still is being developed
and continues to grow in its capabilities. If you are new to
GIS I suggest learning ArcGIS Pro instead of ArcGIS as you
will ultimately need to lean it anyway. ArcGIS Pro is a little
more intelligent than ArcGIS as the tools you need show up
in a Microsoft type ribbon at the top of the page as you need
them. It also has a 3D capability built into it.
Data
GIS is useless without data to map and analyze. So this
begs the question where can I find data? Data can come
from a wide variety of sources and come in many types.
It can come from some of the data collection devices we
mentioned under hardware such as GPS devices, drones, or
survey equipment.
You can also download data from the web. This is where
we as Pennsylvanians are very blessed. There is a website at
www.PASDA.psu.edu that is one of the best for viewing and
downloading data, and the best part it is FREE. P.A.S.D.A.
stands for Pennsylvania Spatial Database Access. It is a
nationally recognized spatial database warehouse and is
managed through Penn State. PASDA is a pretty easy to
use gateway to over 200 terabytes of data. Soils, floodplains,
2 foot contours for the entire state (slightly dated 2005).
Aerial photography from 2017 to dating back to the late
1930’s (through Penn Pilot), roads, streams, municipal
boundaries, some parcel databases, are just some examples
of the different types of data you can download, again for
Continued on Page 56
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FREE. All of the data is documented with what is called
METADATA, which is data describing where the data came
from, when it was made, and who is responsible for it’s
creation. Metadata is a very important aspect in GIS as;
currency of data, accuracy, and author of data may play a
role in if or how you use the data.
People
You will need people who know how to use the GIS software
you are using. With Arcmap you will need someone with
some training and regular continued education afterward
to keep up with changes to the technology. You also need
someone whom will be able to use the software on a very
regular basis. If you do not “practice” with using ArcGIS
software regularly you tend to forget how to do things
quickly. ArcGIS is a very complicated software which can
do MANY things, but with continued usage, becomes easier
with experience, as with anything you do.
GIS Organizational Protocols / Workflow
After you have started a GIS program you will ultimately
develop a workflow of how your GIS system works. For
Example: you may have person number one in the field
collecting data with a GPS. Then you may have person
number two take the collected data off of the GPS, post
process it, review the data, and add it to a master database.
A manager, person number three then may use GIS to
create a map of where work is to be preformed the next
day. Then person number one then returns to where the
work was preformed and collects it with the GPS starting
the process all over again. This all depends upon how big
your staff is as to whether you will have multiple people or
one singular person doing all of this work but, either way
you should develop a workflow that you will repeat over and
over in your work process.
As you can see GIS is made up of a series of components
that are reliant upon each other to work together. You need
good hardware to run the software that needs to be kept
up to date by a knowledgeable person utilizing GPS data
(or perhaps data downloaded from PASDA) to create and
update a database following a set of developed organizational
protocols. If you have any questions about this article please
feel free to contact me at (717) 945–4429. S

Michael Emery
GIS Specialist
memery@prwa.com
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Water & Wastewater Utility Asset Management - An Engineer's Perspective
By Joseph M. Fusillo, P.E., Municipal / Sanitary Department Manager - The EADS Group, Inc.
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