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Dear Readers,
Did you know you can contribute to 

The Keystone Tap?  We look forward to 
including your articles about the water 

and wastewater  industry, legislation, new 
products and services, and individuals 

that have made a difference in their 
community that would be of interest to our 

readers.   Articles and photos from both 
Systems and Associates are encouraged!  

Submissions can be made
to amurrell@prwa.com.

Thank You!



ANNUAL CONFERENCE
Conference Registration Form ......................................................... 5
Closing Celebration .................................................................... 12
Delegate Registration Form ............................................................ 6
Exhibit Hall Extravanganza & Disney Trip Give-Away ........................ 7
Opening Session .......................................................................... 8
Open Mic Night and DJ .............................................................. 10
Poker Tournament .......................................................................... 9
PRWA Raffle ............................................................................... 10
Tuesday Evening Meet & Greet ....................................................... 8
Turkey Calling Contest ................................................................... 9
Water Tasting Contest .................................................................. 12
Wii Contest: Race for the Wii ....................................................... 11 

FACTS FROM THE FIELD
Bud Bullock - Financial Services .................................................... 56
Chris Shutt - What’s On Tap? ........................................................ 44
Dave Muzzy - Get it Out! ............................................................. 18
Don Muir - Drug Take Back Day - Results ........................................ 40
Glenn Cowles - Designing a Rate .................................................. 22
Joel Jordan - Annual Conference ................................................... 14
Kurt McFadden - Chemical Applications ........................................ 50
Mark Gregory - Flood Response ................................................... 54
Matt Genchur - Using Maps as Protection Tools ............................... 36
Nate Merkel - Let Me Pose a Question ........................................... 28

FROM THE EXECUTIVE DIRECTORS’ DESKS
Joe Falcone - PRWA Protection ........................................................ 3
Penny McCoy - Can You Hear Me Now? ......................................... 2

FEATURE ARTICLES
Feature Wastewater System: Township of Waverly .......................... 52
Feature Water System: Tyrone Borough Authority ............................ 30
Protozoa as Bio-Indicators of Mixed Liquor Saprobic Conditions ....... 32
Technical Source Water: Pennsylvania Stream Stats  ........................ 38
Technical Wastewater: Understanding Operational Problems ........... 46
Technical Water: 100 Year Flood - It’s All About Chance ................. 24

HIGHLIGHTS
Advertisers Index ............................................................ Inside Back
Clay Shoot - September 7, 2012 .................................................. 41
eNetpay - Online Bill Pay ............................................................. 57
Golf Outing - July 25-26, 2012 .................................................... 55
Mueller Truck Schedule ................................................................ 43
New Training Cover: About the Artist ............................................ 29
PRWA Board of Directors ............................................................. 20
PRWA Financial Services Webinar Schedule .................................. 15
Swiftreach: Public Notification ...................................................... 45
Training Schedule ....................................................................... 16
Washington D.C. Water Rally ...................................................... 42
Where is this in PA? and last quarter’s Answer ......................... 51/41

MEMBERSHIP
Associate Members  .................................................................... 59
Membership Application .............................................................. 64
Non-Transient / Non-Community Members and Subscriptions ........... 63
System Members ......................................................................... 60

The mission of the Pennsylvania Rural Water Association is to work cooperatively within the industry to support 
not only its members but all the water and wastewater utilities throughout the Commonwealth with professional 
technical support, certified training, legislative representation, and other valuable services and benefits.

Table of Contents
BOARD OF DIRECTORS

HERB MATTERN
President - District 3
BLAINE RHODES

Vice President- District 6
BOB BLOUGH II

Secretary - District 5
RALPH STEWART

Assistant Secretary / Treasurer - District 4
JESSE WEISS

Board Member-District 2
LES HILFIGER

Board Member-At Large

NRWA DIRECTOR FOR PA
GEORGE CRUM

MANAGEMENT STAFF
PENNY MCCOY

Executive Director/Program Director
JOE FALCONE

Executive Director/Chief Financial Officer
MATT GENCHUR

Source Water Protection Manager / Specialist
DAVE MUZZY

Chief Staff Officer / Water Circuit Rider
PATTIE-JO HORNER

Office Manager & Membership Coordinator

FIELD STAFF
GLENN COWLES
Water Circuit Rider

MARK GREGORY
Wastewater Training Technician

JOEL JORDAN
Director of Education
KURT MCFADDEN

Wastewater Training Technician
NATE MERKEL

Source Water Protection Specialist
DON MUIR

Source Water Protection Specialist
CHRIS SHUTT

Membership Circuit Rider

OFFICE STAFF
NORMA ETTERS

Senior Training Specialist
KIM FISHER

Staff Accountant
JEFF MARTIN

Program Administration / Web Master
ANDREA  MURRELL

Marketing/Publications/Events Coordinator
EVELYN  TREXLER

Receptionist / Office Support
STACEY WALKER

Training Specialist

PRWA FINANCIAL SERVICES
BUD BULLOCK

KEN CHRISTIAN
ED WATSON

TONY WORLEY
                                             JEFF ALWARD 

  Cover by Taushia Jackson:
         Talleyrand Park, Bellefonte, PA
  Printed by Nittany Valley Offset

Keystone Tap Spring 2012

Board & Staff



2

Keystone Tap - Spring 2012

1-800-653-PRWA2

Can You Hear Me Now?
by Penny McCoy
Executive Director
Program Director
pmccoy@prwa.com

 Often when you are in a position of authority 
you have to deal with bad employee behavior. It is 
probably the most unpleasant and difficult jobs of 
management.  However; ignoring a situation almost 
always allows an employee to believe that not only 
does management condone the behavior but that they 
also approve of it. 
 For the most part, your utility will only be 
as good as your employees. This simple fact makes 
performance and productivity problems a real threat to 
the success of your system. For this reason, resolving 
employee problems is one of the most important tasks 
of an employer or manager.
 Sooner or later, every workplace will have 
someone who is just a bad apple, who can’t get 
along, or whom everyone dislikes—for a reason. 
An employee might have a hair-trigger temper, 
for example, or a cruel sense of humor. This is the 
employee who undoubtedly has similar problems 
wherever he or she goes, with other employers, 
coworkers, friends, and family. No matter what 
adjustments you might make to this employee’s 
schedule, environment, or other working conditions, 
you’d still have a problem employee. Perhaps years 
of therapy might make a difference in the employee’s 
behavior—but it’s not your place to suggest it, let 
alone pay for it. Of course, it is helpful to try to 
intervene and see if it will work; after all, you won’t 
know you have a hopeless case until you’ve tried. 
But if all signs point to the door, this is the time to 
terminate. 
 Most of the employees who work in 
Pennsylvania do so on an “at-will” basis. This means 
that neither the employee, nor the company, is bound 
to any sort of employment contract, so, if management 
terminates them, they do not have to worry about 
having any specific justification to do so. At-will 
employees can quit at any time for any reason, and 
management can fire them at any time for any reason 
that isn’t illegal. Reasons for terminating employees 
that are not legal include, for example, firing 
employees because of their race or age or because 
they refused to work in hazardous conditions or off 

the clock. Instead of having an at-will relationship 
with its employees, a company can create a situation 
in which it can only fire the employee for “just cause.” 
This means that the employer must have a legitimate 
business-related reason for firing the employee, 
such as poor performance, low productivity, violent 
behavior, or a legitimate layoff or downsizing. 
The default employment status of most workers is 
at-will. To change it, the employer must create a 
contract, either by something it writes or something 
it says (through its executives and managers) that 
implies that the employee’s job is secure. At-will 
employees are easier to fire because management 
does not have to prove they had just cause for the 
firing. Management can fire at-will employees for 
any reason that isn’t illegal for example, they don’t 
think they contribute much or they are mean to their 
coworkers or for no reason at all. Generally, you may 
fire an at-will employee for even the most whimsical 
or idiosyncratic reasons—because you don’t like his 
or her style of dress or the sound of his or her voice, 
or simply because you want to hire someone else as 
a replacement. You are also free to change the terms 
of employment—job duties, compensation, or hours, 
for example—for any reason that isn’t illegal. Your 
workers can agree to these changes and continue 
working or reject the changes and quit. In other words, 
the employment relationship is voluntary. You cannot 
force your employees to stay forever, and they cannot 
require you to employ them indefinitely.
 The only thing managers need to consider 
and prepare for before firing an at-will employee is 
how to counter any claim that the firing was illegal. 
This right to terminate employees without having to 
prove just cause is an important one, and it can make 
the difference between winning and losing a wrongful 
termination lawsuit.
 Most of the time, you wouldn’t just fire 
someone, so how else can you deal with employee 
problems?  The best way to maintain a good 
relationship with your employees and promote 
efficient operations is to make sure that you have a 
solid business reason (in other words, good cause)
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for every employment decision you make. And really, 
why would you want to run your utility any other 
way? Making decisions based on arbitrary or personal 
motives rather than objective business-related reasons 
can only hurt your system’s bottom line in the long 
run. The real value of employment at will comes not 
in the workplace, but in the lawyer’s office... and the 
courtroom. Lawyers, judges, and juries can always 
quibble with your reasons for firing: Did you give 
the employee enough warnings? Was the employee’s 
behavior really so bad that firing was warranted? 
Were other employees who committed similar types 
of misconduct treated in exactly the same way? Once 
you have to prove that you really did have good cause 
to fire, anything can happen. But, you won’t have to 
defend your decision as long as you reserve your right 
to fire at will. Faced with strong at-will provisions 
and cause for termination, very few lawyers will be 
willing to represent any employee you believe you 
have to fire. And if you somehow end up in a lawsuit, 
chances are good that the judge will agree to throw 
out any contract claims against you, as long as you 
have protected your at-will rights.

 Last month we at the Association went on 
our annual trip to Washington D.C. to exercise our 
right to petition Congress.  We met with all of our 
Pennsylvania delegation of representatives and our 
two senators.  I thought we had quality meetings and 
good conversations about the important  jobs water 
and wastewater operators are doing across the state 
and the critical role our water and wastewater systems 
play in every community.  
 Without quality water on tap there is no public 
health, there is no economic development, there is no 
foundation to build a safe place to live.  We asked that 
they continue to support our association and support 
all of the rural water and wastewater systems in the 
work that they are doing.

 We asked Congress to continue funding our 
Circuit Rider program that provides free technical 
assistance around the state, continue funding our 
source water program for rural communities, and help 
re-instate our EPA training program that helps pre-
certified and certified operators get and maintain their 
licenses.
 I would like to thank all of you for helping us 
in sending the letters of support to us in January and 
ask that you continue to help by thanking your local 
representatives for their continued support of our 
industry.

by Joseph Falcone
Executive Director

Chief Financial Officer
jfalcone@prwa.com

Awesome D.C. Trip... Thanks to You

PS. Pictures of the D.C. trip on page 42
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1st 
Place Wins 

a 

Shotgun!

Conference
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2012 Rural Water Raffle
Tuesday - Thursday of Conference!

PLAY!
Win HUGE Prizes while 
supporting Rural Water at 
the SAME Time!  Visit the 
raffle table to purchase 

your tickets and enter to win as many prizes as 
you’d like!

-$1000’s in Gift Cards
-Tools
-Electronics
-Tickets
-Hunting Gear
-Sports Memorabilia

TONS OF CHOICES! 
SOMETHING FOR

EVERYONE!

DONATIONS NEEDED!
 Associate Members who donate a prize 
to the Raffle will see their company’s logo on the 
prize sign throughout the week of Conference 
AND in the next issue of this magazine!  
 Donating is easy!  Plus it’s FUN to see your 
prize raise funds which support the small water 
and wastewater systems in Pennsylvania!
 To donate: e-mail prwa@prwa.com a.s.a.p. 
and let us know the prize you plan to donate, 
its approximate 
value, and the logo 
you’d like us to use 
on the sign!

THANK YOU FOR 
YOUR SUPPORT!

Conference
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Don't Miss the Wii Contest & 
Your Chance to Win BIG! 

Special 
Thanks to 
our Event 
Sponsors!

Wednesday Night of Conference in Dean’s Hall

Conference

Winner goes home with the Wii, 
                  games,and all the
                  accessories!

Be the Lucky Winner 
of the RACE for the Wii on 

Wednesday Night!
Visit the PRWA Financial Services booth to hear about the Race to the Future on April 16!
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Does your system have 
the BEST tasting water 

in Pennsylvania?
If so, then 
you should 

have a 
plaque to 
prove it!

How to Enter
Pride of Pennyslvania Water Tasting Contest:

2012 PRWA Annual Conference

To Enter Your System’s Water in the Contest:

1.  Collect a gallon of water from your system.
2.  Label the container with your system’s 

information.
3.  Deliver your sample to the Conference 

Registration Desk during Conference before 
12 p.m. on Wednesday, March 28th.

4.  Encourage everyone to VOTE for 
Pennsylvania’s best tasting water!

Winner will be announced on Thursday during the 
Closing Celebration.  Thanks for participating and 

BEST OF LUCK!

Conference



Keystone Tap - Spring 2012

WWW.PRWA.COM 13



14

Keystone Tap - Spring 2012

1-800-653-PRWA14

Annual Conference

by Joel Jordan
Director of Education
jjordan@prwa.com

 As always, this is a busy time of year for 
me.  Getting the schedules and courses ready for 
the PRWA Annual Conference.  Looks to be a great 
show, again, this year.  About 60 classes to choose 
from and up to 17 Contact Hours are possible.  This 
year, we’ve also mixed in some 1 Contact Hour 
overview classes on new technology, processes 
and research.  Let me know how you like the extra 
industry-related sessions.  Yes, I know they are only 
worth 1 CH, instead of 2 CH.  However, this gives 
the speaker more flexibility in covering innovative 
material.

Potential PRWA Instructors: Consider two 
questions that I commonly get this time of year:

1. Can I still submit an abstract to give a 
session at the PRWA Conference?  (yes, I will get 
these up to the Monday before the Conference 
starts)
 Many potential Instructors are surprised 
that PRWA starts to set up its Conference schedule 
of courses almost 9 months prior to the Conference.  

We normally open  up 
a Call for Courses in 
late summer with a 
proposal outline due in 
September.  The draft 
schedule is completed 
by October so it can be 
in the Winter Keystone 
Tap.  
 Note that we put out 
a “Call for Courses”, 
not the typical “Call 
for Presentations”.  
The PRWA Conference 
is a technical training 
Conference versus 

a “Convention”.  Our goal is to provide training 
and useful tools to system operators, managers, 
engineers and other staff. If you’re not clear 
on the difference between a “Course” and a 
“Presentation,” just ask.  I’ve worked with many 
folks on putting their material and knowledge into a 
course format.

2. How do I become a non-staff Instructor for 
PRWA?  Or, my company has a course I would like 
to teach in PA, how do I partner with PRWA?
 This year at the PRWA Conference, we have 
a session just for this question.  “So you Want to be 
a PRWA Instructor?” is a non-CH course offered on 
Thursday morning at Conference.  We’ll talk about 
what expertise areas are of interest to us and our 
expectations for potential Instructors.  We’ll also 
talk a little about how a course differs from a sales 
presentation.  If you’re interested, plan on attending 
that morning.
 
 A final thought on this.  Many people have 
approached me over the last couple of years about 
teaching in partnership with PRWA. Please, please, 
never get offended if we don’t utilize your offer 
and expertise.  And, don’t be afraid to offer, again. 
There are many reasons we don’t immediately jump 
at an offer.  It could be timing, budget limitations, 
full training schedule, timeliness of topic, other 
instructors already teaching the same topic, etc.,  
(or, you talked to me at Conference when I was 
exhausted and all I have is your business card and I 
can’t remember why or what we discussed).  If you 
have any concerns about 
this, call or e-mail me.
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Date Course Title Contact
Hours

W or 
WW Location Trainer Memb

Price
Non-Memb

Price
3/20/2012 Comprehensive Approach to Managing Potable Water Quality in Storage Tanks 5.0 Water Washington County Utility Services $70 $100
3/22/2012 Comprehensive Approach to Managing Potable Water Quality in Storage Tanks 5.0 Water Uniontown, Fayette County Utility Services $70 $100
3/22/2012 Using Activated Sludge Process Control Tools 6.0 WW Snyder County Michael Gerardi $165 $200
3/27-30/2012 PRWA Annual Technical Training Conference up to 17 Both State College, Centre County Industy Experts $240 $365
4/4/2012 Calculating Chemical Dosages 6.0 Both Dubois, Jefferson County Kurt McFadden $70 $100
4/4/2012 Liquid Chemical Addition Math Short Course 3.0 Both Bellefonte, Centre County Joel Jordan $45 $45
4/10/2012 Biological Nutrient Removal Techniques 6.0 WW Gettysburg, Adams County Michael Gerardi $165 $200
4/12/2012 Understanding Pilot Operated Diaphragm Control Valves 7.0 Water Reading, Berks County Exeter Supply $70 $100
4/17/2012 HACH - Practical Methods for Testing Water 6.5 Both Clark’s Summit, Lackawanna County HACH $165 $200
4/18/2012 HACH - Groundwater Rule Monitoring 6.0 Water Clark’s Summit, Lackawanna County HACH $165 $200
4/18/2012 Maintaining Water System Efficiency with Meter Accuracy & Acoustic Monitoring 4.5 Water Snyder County L/B Water $70 $100
4/18/2012 Securing Water and Wastewater Facilities 5.0 Both Lancaster County Dave Muzzy $75 $100
4/18/2012 Wastewater Microbiology 6.0 WW East Petersburg, Lancaster County Kurt McFadden $70 $100
4/19/2012 HACH - Basic Laboratory Skills 7.0 Both Clark’s Summit, Lackawanna County HACH $165 $200
4/19/2012 Maintaining Water System Efficiency with Meter Accuracy & Acoustic Monitoring 4.5 Water Ephrata, Lancaster County L/B Water $70 $100
4/19/2012 Wastewater Collection System Basics 7.0 WW Waynesboro, Franklin County Glace Associates $70 $100
4/24/2012 Water Quality and Asset Management in the Distribution System 5.5 Water Allentown, Lehigh County Utility Services $70 $100
4/26/2012 Inflow and Infiltration Toolbox 6.0 WW Berlin, Somerset County Chris Shutt $70 $100
4/26/2012 Water Quality and Asset Management in the Distribution System 5.5 Water Allentown, Lehigh County Utility Services $70 $100
4/30/2012 Troubleshooting the Activated Sludge Process with a Microscope 3.0 WW Indiana County Michael Gerardi $165 $200
4/30/2012 Troubleshooting the Sequencing Batch Reactor 3.0 WW Indiana County Michael Gerardi $165 $200
April 2012 Hands On Distribution Tools - Mueller Training Van Tour 6.0 Water Berks/Dauphin/Lycoming/McKean Co Mueller TBD TBD
April 2012 Hydrants, Meters and Valves, What? Where? and How? 6.0 Water TBD Mueller/Exeter $70 $100
April 2012 Source Water Protection Marcellus Shale Panel 4.0 Water Tioga / Bradford Counties Matt Genchur $70 $100
5/2/2012 Chemistry 101 3.0 Both Bellefonte, Centre County Joel Jordan $45 $45
5/8/2012 Protecting Your Drinking Water Sources:  A Hands-on Course 9.0 Water York County Matt Genchur $70 $100
5/9-11/12 Backflow Prevention Assembly Testers Recertification 21.0 Both Erie County Ralph Yanora $660 $690

5/10/2012 Collection System Workshop 7.0 WW Granville Twp, Mifflin County Exeter Supply $70 $100
5/10/2012 Protecting Your Drinking Water Sources:  A Hands-on Course 9.0 Water Centre County Matt Genchur $70 $100
5/15/2012 HACH - Basic Laboratory Skills 7.0 Both Warren or Elk County HACH $165 $200
5/15/2012 Securing Water and Wastewater Facilities 5.0 Both Lehigh County Dave Muzzy $75 $100
5/15/2012 Understanding Pilot Operated Diaphragm Control Valves 7.0 Water Reading, Berks County Exeter Supply $70 $100
5/15/2012 Water Quality and Asset Management in the Distribution System 5.5 Water Allegheny County Utility Services $70 $100
5/16/2012 HACH - Process Instrument Verification 6.0 Both Warren or Elk County HACH $165 $200
5/17/2012 HACH - Practical Methods for Testing Water 6.5 Both Warren or Elk County HACH $165 $200
5/17/2012 Reducing Unaccounted for Water 6.0 Water Mount Union, Huntingdon County Chris Shutt $70 $100
5/17/2012 Water Quality and Asset Management in the Distribution System 5.5 Water Westmoreland County Utility Services $70 $100
5/22/2012 Understanding Pilot Operated Diaphragm Control Valves 7.0 Water Reading, Berks County Exeter Supply $70 $100
5/24/2012 Reducing Unaccounted for Water 6.0 Water Waynesboro, Franklin County Chris Shutt $70 $100
May 2012 Hands On Distribution Tools - Mueller Training Van Tour 6.0 Water Berks/Dauphin/Lycoming/McKean Co Mueller TBD TBD
May 2012 Hydrants, Meters and Valves, What? Where? and How? 6.0 Water TBD Mueller/Exeter $70 $100
6/7/2012 Collection System Workshop 7.0 WW Lock Haven, Clinton County Exeter Supply $70 $100
6/12/2012 HACH - Basic Laboratory Skills 7.0 Both Fayette County HACH $165 $200
6/13/2012 HACH - Process Instrument Verification 6.0 Both Fayette County HACH $165 $200
6/13/2012 Understanding Pilot Operated Diaphragm Control Valves 7.0 Water Reading, Berks County Exeter Supply $70 $100
6/14/2012 HACH - Practical Methods for Testing Water 6.5 Both Fayette County HACH $165 $200
6/14/2012 Understanding Pilot Operated Diaphragm Control Valves 7.0 Water Reading, Berks County Exeter Supply $70 $100
6/19/2012 Water Quality and Asset Management in the Distribution System 5.5 Water Stroudsburg, Monroe County Utility Services $70 $100
6/20/2012 Water Quality and Asset Management in the Distribution System 5.5 Water Stroudsburg, Monroe County Utility Services $70 $100
6/21/2012 Reducing Unaccounted for Water 6.0 Water Berlin, Somerset County Chris Shutt $70 $100
6/26/2012 Securing Water and Wastewater Facilities 5.0 Both Bradford County Dave Muzzy $75 $100
6/28/2012 Wastewater Collection System Basics 7.0 WW Honeybrook, Berks County Glace Associates $70 $100
7/1/2012 Comprehensive Approach to Managing Potable Water Quality in Storage Tanks 5.5 Water TBD Utility Services $70 $100
7/17/2012 HACH - Basic Laboratory Skills 7.0 Both Union County HACH $165 $200
7/17/2012 Securing Water and Wastewater Facilities 5.0 Both Snyder County Dave Muzzy $75 $100
7/18/2012 HACH - Groundwater Rule Monitoring 6.5 Water Union County HACH $165 $200
7/19/2012 HACH - Simplified Methods for Nutrient Testing 6.5 Both Union County HACH $165 $200
8/14/2012 Securing Water and Wastewater Facilities 5.0 Both Montgomery County Dave Muzzy $75 $100
9/13/2012 Securing Water and Wastewater Facilities 5.0 Both Schuylkill County Dave Muzzy $75 $100
10/17/2012 Securing Water and Wastewater Facilities 5.0 Both Tioga County Dave Muzzy $75 $100
11/14/2012 Securing Water and Wastewater Facilities 5.0 Both Adams County Dave Muzzy $75 $100
12/18/2012 Securing Water and Wastewater Facilities 5.0 Both Centre County Dave Muzzy $75 $100

CAN’T MAKE IT TO CONFERENCE?  
TONS OF CLASSROOM TRAINING HERE  >>> WWW.PRWA.COM/TRAINING
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5/9-11/12 Backflow Prevention Assembly Testers Recertification 21.0 Both Erie County Ralph Yanora $660 $690

5/10/2012 Collection System Workshop 7.0 WW Granville Twp, Mifflin County Exeter Supply $70 $100
5/10/2012 Protecting Your Drinking Water Sources:  A Hands-on Course 9.0 Water Centre County Matt Genchur $70 $100
5/15/2012 HACH - Basic Laboratory Skills 7.0 Both Warren or Elk County HACH $165 $200
5/15/2012 Securing Water and Wastewater Facilities 5.0 Both Lehigh County Dave Muzzy $75 $100
5/15/2012 Understanding Pilot Operated Diaphragm Control Valves 7.0 Water Reading, Berks County Exeter Supply $70 $100
5/15/2012 Water Quality and Asset Management in the Distribution System 5.5 Water Allegheny County Utility Services $70 $100
5/16/2012 HACH - Process Instrument Verification 6.0 Both Warren or Elk County HACH $165 $200
5/17/2012 HACH - Practical Methods for Testing Water 6.5 Both Warren or Elk County HACH $165 $200
5/17/2012 Reducing Unaccounted for Water 6.0 Water Mount Union, Huntingdon County Chris Shutt $70 $100
5/17/2012 Water Quality and Asset Management in the Distribution System 5.5 Water Westmoreland County Utility Services $70 $100
5/22/2012 Understanding Pilot Operated Diaphragm Control Valves 7.0 Water Reading, Berks County Exeter Supply $70 $100
5/24/2012 Reducing Unaccounted for Water 6.0 Water Waynesboro, Franklin County Chris Shutt $70 $100
May 2012 Hands On Distribution Tools - Mueller Training Van Tour 6.0 Water Berks/Dauphin/Lycoming/McKean Co Mueller TBD TBD
May 2012 Hydrants, Meters and Valves, What? Where? and How? 6.0 Water TBD Mueller/Exeter $70 $100
6/7/2012 Collection System Workshop 7.0 WW Lock Haven, Clinton County Exeter Supply $70 $100
6/12/2012 HACH - Basic Laboratory Skills 7.0 Both Fayette County HACH $165 $200
6/13/2012 HACH - Process Instrument Verification 6.0 Both Fayette County HACH $165 $200
6/13/2012 Understanding Pilot Operated Diaphragm Control Valves 7.0 Water Reading, Berks County Exeter Supply $70 $100
6/14/2012 HACH - Practical Methods for Testing Water 6.5 Both Fayette County HACH $165 $200
6/14/2012 Understanding Pilot Operated Diaphragm Control Valves 7.0 Water Reading, Berks County Exeter Supply $70 $100
6/19/2012 Water Quality and Asset Management in the Distribution System 5.5 Water Stroudsburg, Monroe County Utility Services $70 $100
6/20/2012 Water Quality and Asset Management in the Distribution System 5.5 Water Stroudsburg, Monroe County Utility Services $70 $100
6/21/2012 Reducing Unaccounted for Water 6.0 Water Berlin, Somerset County Chris Shutt $70 $100
6/26/2012 Securing Water and Wastewater Facilities 5.0 Both Bradford County Dave Muzzy $75 $100
6/28/2012 Wastewater Collection System Basics 7.0 WW Honeybrook, Berks County Glace Associates $70 $100
7/1/2012 Comprehensive Approach to Managing Potable Water Quality in Storage Tanks 5.5 Water TBD Utility Services $70 $100
7/17/2012 HACH - Basic Laboratory Skills 7.0 Both Union County HACH $165 $200
7/17/2012 Securing Water and Wastewater Facilities 5.0 Both Snyder County Dave Muzzy $75 $100
7/18/2012 HACH - Groundwater Rule Monitoring 6.5 Water Union County HACH $165 $200
7/19/2012 HACH - Simplified Methods for Nutrient Testing 6.5 Both Union County HACH $165 $200
8/14/2012 Securing Water and Wastewater Facilities 5.0 Both Montgomery County Dave Muzzy $75 $100
9/13/2012 Securing Water and Wastewater Facilities 5.0 Both Schuylkill County Dave Muzzy $75 $100
10/17/2012 Securing Water and Wastewater Facilities 5.0 Both Tioga County Dave Muzzy $75 $100
11/14/2012 Securing Water and Wastewater Facilities 5.0 Both Adams County Dave Muzzy $75 $100
12/18/2012 Securing Water and Wastewater Facilities 5.0 Both Centre County Dave Muzzy $75 $100
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Get It Out!
by Dave Muzzy
Chief Staff Officer
Water Circuit Rider
dmuzzy@prwa.com

 Lead is a dangerous contaminant that can 
harm the nervous system and brain development, 
and is especially dangerous for pregnant women, 
infants and children. Currently, federal law allows 
plumbing fixtures that carry drinking water to have 
as much as 8% lead. On January 4, 2011, President 
Barack Obama signed into law Senate Bill 3874 and 
created the Reduction of Lead in Drinking Water 
Act. This amended the Safe Drinking Water Act to 
reduce the allowable lead content in all products in 
contact with drinking water from 8.0% to 0.25%.
 The new law applies to the wetted surfaces 
of any product used in a potable (drinking) water 
system. Wetted surface is when the surface of the 

brass or lead containing materials comes in contact 
with the drinking water. Lead-free brass looks the 
same as standard brass, so systems will need to 
prevent mixing of compliant and non-compliant 
parts. Most manufacturers will mark or label the 
new product such as examples (lead free or no 
lead). Are any products exempt? Products used 
for non-drinking water applications (reclaimed, 
industrial, etc.) and brass service saddles are exempt 
from the no-lead requirements.
 Why do you hear so many different 
acronyms? No Lead, Low Lead, Lead Free, 
Federalloy,  EnviroBrass, etc. Basically, everyone 
is talking about the same thing. Different 
manufacturers are just using different words for 
marketing purposes.
 What about your inventory?  Manufacturers, 
distributors, contractors, and water utilities all have 
existing inventory that must be used. You should 
have in place FIFO or first in first out. What do I 
mean by this? You need to rotate your stock and use 
the older stuff first. It cannot be sold or used after 
January 4, 2014. There is no magic process that 
allows brass products containing lead to be recycled 
into a lead free alloy product. 
 Will it take longer to get parts when you 
need them? It is really hard to say at this time. The 
one thing that will help us in PA is that some other 
states have already adopted the no lead brass so 
production is already taking place to some extent. 
With that being said, it’s always a good idea to not 
what until the last minute to order! 
 Remember the date:  January 4, 2014. It will 
be here before you know it.
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PRWA Board of Directors
Your PRWA Board Directors work hard to represent you!

Herb Mattern
President / District 3
East Petersburg Water
hmattern@prwa.com

Blaine Rhodes
Vice President / District 6
Venango Water Company
brhodes@prwa.com

Robert Blough
Secretary / District 5
Jenner Area Joint Sewer Auth
rblough@prwa.com

Ralph Stewart
Assistant Secretary-Treasurer / District 4
Bellefonte Borough
rstewart@prwa.com

Jesse Weiss
Board Director / District 2

Orwigsburg Borough
jweiss@prwa.com

Les Hilfiger
Board Director / At-Large
Canton Borough Authority
lhilfiger@prwa.com

George Crum
NRWA Board Director for PA

gcrum@prwa.com

Vacant
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Designing a Rate

by Glenn Cowles
Water Circuit Rider
gcowles@prwa.com

 In the last two issues of the Keystone Tap 
we looked at the seven steps in the EPA document 
Setting Small Drinking Water System Rates for 
a Sustainable Future. Structuring your rates in 
this way will ensure that you have the financial 
resources to operate effectively and efficiently 
now and in the future. How much you ask your 
customers to pay sends a signal to them about the 
value of the product they are purchasing. Charging 
for the full cost of the service your system provides 
will help customers recognize the value of the 
service and be more mindful of their water use.
 To determine which structure is best 
for your water system, you should evaluate the 
characteristics of your system, its customer base, 
and your options for maintaining the predictability 
of rates and any rate increases. In addition to 
recovering all your costs, you should consider 
rate stability, rate predictability, and number of 
customers, customer classes, customer needs, and 
water use.

There are four common types of rate structures:
• Flat Rate/Fixed Fee Rate Structure
• Uniform Rate Structure
• Decreasing Block Rate Structure
• Increasing Block Rate Structure

Flat Rate / Fixed Fee Rate Structure
 Under this rate structure, your customers 
pay the same amount regardless of how much water 
they use. A flat rate/fixed fee structure may make 
sense for very small water systems whose customers 
all use about the same amount of water. However, 
in times where water use is higher than average, 
your system will not be generating the additional 
revenue needed to keep up with higher demand 
(e.g., additional treatment costs). In addition, this 
rate structure offers no incentive for customers to 
conserve water.

Uniform Rate Structure
 The uniform rate structure is similar to 
the flat rate/fixed fee structure, but it is based on 
customers’ water consumption. Under this structure, 
customers are charged a uniform rate per unit of 
water (e.g., gallon, hundred cubic feet) regardless 
of the amount of water used. This rate structure can 
also include a fixed service charge. Uniform rate 
structures are most appropriate for systems whose 
customers have similar water use patterns. This rate 
structure can guarantee a stable revenue stream for 
your system and can help encourage conservation 
because the average cost of water does not decline 
as use increases as it does with fixed fees or 
decreasing block rates.

Decreasing Block Rate Structure
 Under this rate structure, customers are 
charged lower rates per unit of water for successive 
blocks (fixed quantities). As with uniform rates, 
systems may charge a fixed fee in addition to 
the decreasing block rates. This rate structure is 
especially beneficial for industrial or commercial 
customers who use large amounts of water. 
However, this rate structure can be difficult to 
implement and offers little incentive for customers 
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to conserve water. In addition, it may result in 
insufficient revenue for the system if demand is 
unexpectedly high or an unanticipated future need 
arises. A system must also have meters in place in 
order to implement this rate structure.

Increasing Block Rate Structure
 Under this rate structure, customers are 
charged higher rates per unit of water for successive 
blocks (fixed quantities). Systems may charge 
a fixed fee in addition to the increasing block 
rates. This rate structure sends a strong signal 
to customers about the value of the service you 
are providing and offers the most incentive for 
customers to conserve water. The reduction in water 
use that conservation brings can ease any potential 
strains on system infrastructure, potentially 
postponing or eliminating the need for expensive 
upgrades or new equipment. This rate structure’s 
emphasis on conservation is also beneficial for 
systems with a limited water source or high 
treatment costs. The increasing block rate structure 
does require meters.

 Customers should know what the rates are 
and should understand that they will be paying a 
fair and equitable share of the cost of providing 
safe drinking water. If, after calculating the amount 
you need to receive from customers every year, 
you determine that a substantial rate increase is 
necessary, consider preparing outreach materials 
(e.g., mailings, announcements in local newspapers, 
fliers) to explain the reason for the rate increase. 
Make sure your customers understand that your 
ability to provide safe drinking water depends 
greatly on having sufficient revenue, most of which 
comes from customer charges. Keep your customers 
informed throughout the rate setting process; 
informed customers are more likely to understand 
and tolerate rate increases. You might also consider 
increasing your rates over a number of years or 
when water use is low to make the rate increase 
easier on your customers.
 As you have learned, setting sustainable 
rates is an important part of ensuring your system’s 
financial health. Accounting for all of your system’s 
costs including reserve contributions, and revenues 
including grants and subsidies will help you 

establish a full-cost pricing structure so you can 
recover the funds necessary to provide safe drinking 
water now and in the future.
 Ideally, you should review your system’s 
rates each year. Although it takes time, an annual 
rate review will ensure that you are maintaining 
a balance between your costs and revenues; 
maintaining adequate technical, managerial and 
financial capacity; and, most important, delivering 
high-quality drinking water to your customers at a 
fair price. In addition, communicating effectively 
with your customers about the full cost of doing 
business will have a positive impact on your 
relationship with your customers and will help 
alleviate rate shock when a rate adjustment is 
necessary.
 The full document Setting Small Drinking 
Water System Rates for a Sustainable Future can be 
found at: http://www.epa.gov/ogwdw/smallsystems/
pdfs/guide_smallsystems_final_ratesetting_guide.
pdf.  Call PRWA to have a copy printed and mailed 
to your system at no charge: 800-653-7792 x 105.
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U.S. Department of the Interior
U.S. Geological Survey
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Let Me Pose a Question
by Nathan Merkel
Wellhead Protection Specialist
nmerkel@prwa.com

 Let me pose a question for you. What would 
you do if you went to turn on the faucet at the 
kitchen sink and not a drop of water came out for 
you to drink?  First thing I imagine would be a call 
to the water plant and express your concern for lack 
of water.  Now what would you do if the water was 
available but it was so contaminated that you could 
not use it? What would your reaction be then?  Who 
would you want to be held responsible?  Would 
you start asking if it could it be prevented?  Is there 
something that could have been done?  There is 
something that could have been done to help prevent 
your water source from being contaminated. It 
might not have necessarily stopped it but it would 
have aided in preventing that particular water source 
from becoming contaminated.  My answer is Source 
Water Protection.  
 SWP needs to receive more attention than 
what it already receives because it is a terrific tool 
to help protect a source of drinking water.  A plan 
allows for a survey of that source’s Zone II for 
specific Potential Sources of Contaminates that 
could possibly affect the quality of that water. It also 
allows for a group of pro-active members from your 
community to be involved in the planning process 
and implementing that plan.  
 A SWP plan is just an overall good idea 
for any community water system within the state.  

It does not just stop in the state but across the 
country.  There are many avenues that a community 
can take to become involved in SWP.  One option 
is to contact their local DEP regional office and 
they can direct a system as to what steps to take in 
developing a plan.  Another is contacting a SWP 
specialist from Pennsylvania Rural Water.  We are 
more than happy to come out and visit with your 
system and answer any questions one might have.  
The best part about it is it’s a free service we offer!  
 SWP is a voluntary program and it costs 
relatively close to nothing with the aid from 
PRWA and DEP.  A system can take the initiative 
themselves to start protecting their source.  They 
can start by looking at their SWAP report that was 
given to community systems in the early 2000’s 
which were completed by Penn State and DEP.  
This will give the system a decent idea of possible 
contaminates that occurs within their recharge 
area.  The best weapon a system can possess is 
knowledge.   Knowing how to use that knowledge is 
the key to protecting a precious water source.
 If there is a message to take away from 
this article I want it to be this:  “One ounce of 
prevention is worth a pound of cure!”
 SWP is a very important subject and should 
be brought to the forefront of a community’s 
water system’s mind.  Feel free to contact a SWP 
Specialist from PRWA with any questions:

Matt Genchur, SWP Program Manager
mgenchur@prwa.com

Nathan Merkel, SWP Specialist
nmerkel@prwa.com

Don Muir, SWP Specialist
dmuir@prwa.com

Take care,
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by Nathan Merkel
Wellhead Protection Specialist
nmerkel@prwa.com

We are thrilled to unveil the new 
PRWA training booklet cover.  We 
are taking our training program up 
one more notch with a high quality 
cover consistent for all PRWA 
training course materials.  The new 
cover pictures our rural water and 
wastewater system serving small 
town Pennsylvania.  Who is the artist?  Downhome 
just like the rest of rural water, Charlotte is the 
daughter of a PRWA employee.
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F e a t u r e d  W a t e r  S y s t e m

System History
 Nestled in a quiet valley in 
Northern Blair County, the 
Borough of Tyrone was formally 
established in 1850.  Founded 
due to creation and expansion 
of the Central Pennsylvania 
Railroad, house and business 
plots were laid out in the flat 
land between the existing 
streams and mountains.  Known 

then as “Tyrone City”, the town began to spread out 
via railroad to reach neighboring towns like Lock 
Haven, Bellefonte, and Clearfield, with it bringing 
ever expanding business ventures.

 As the “city” expanded, the need for public 
utilities arose.  Thus, in 1865, an Act of Assembly 
authorized the creation of the Tyrone Gas and Water 
Company, which did not formally organize until 1869.  
Early documentation of the Company provides insight 
that the current source, the Sink Run Reservoir, was 
in fact the same source that was utilized in the 1860’s 
and beyond.  It is unknown exactly when the reservoir 
was developed versus the taking of water from just the 
stream itself.  The earliest known date of the actual 
reservoir, however, is 1894.  Interestingly, sometime 
after the creation of the Company in 1865, there is 
actually documentation of two separate water utilities 
serving the collective population of Tyrone; the 
Gas and Water Company and the East Tyrone Water 
system, which utilized a separate source of drinking 
water, Decker’s Run, located north-northeast of the 
Borough proper.
 In the name of early source water protection, 
there are also many documented deed transfers 
between private land owners and the Gas and Water 

Featured Water System: Tyrone Borough Authority

Company in the late 1890’s 
and early 1900’s.  Many of 
these transactions were smaller 
parcels – 5 acres here, 20 
more there, and collectively 
these numerous transactions 
have added up to the nearly 
4,000 acres that the Borough 
currently owns and manages 
in the watershed above the 
reservoir – nearly the entire 
watershed area.
 In 1932, the Borough of Tyrone formally 
acquired possession of the water system from the Gas 
and Water Company.  Other system highlights through 
the years include the following:

• Rehabilitation of the Sink Run Reservoir #2 dam 
in the 1980’s and the subsequent removal of a 
lower #1 dam from service

• Surface water plant constructed in 1993 at a cost 
of 4.6M dollars due to the need for increased 
filtration technology

• In December 1999, a formal Authority was formed 
for the water system, and the wastewater system 
was subsequently added to the Authority in 2003

• The Borough of Tyrone owns the system, but it 
is leased to the Authority, which is administered 
separately

• There is a community park, Reservoir Park, which 
is also Borough property and is a part of the 
deeded properties over time.  This park is located 
just downstream of the Sink Run Reservoir and 
filtration plant and includes many picnic pavilions, 
a small fishing pond, multiple playgrounds, and a 
community pool.

Tyrone Borough Authority, Blair County 
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Current System
 As was previously mentioned, the Borough 
of Tyrone owns the water system, which is leased to 
the Tyrone Borough Authority.  The Authority has an 
agreement with the Borough to manage the system.  
The water system is currently operated by 6 full time 
DEP licensed operators.  The Borough water system 
serves customers in the Borough of Tyrone and the 
Township of Snyder, totaling a population of 6,500.

 The Borough water supply consists of the 
Sink Run #2 Reservoir, located in adjacent Snyder 
Township.  The reservoir holds 88,000,000 gallons 
of water, and the filtration plant is located just below 
the reservoir.  The plant is capable of producing 2.3 
million gallons of water per day, with an average daily 
water usage of just over 600,000 gallons per day.  The 
watershed area above the reservoir is 98% forested, 
with minimal threats from transportation activities.

 With the combination of watershed acreage 
and Borough ownership, the next logical step became 
timber management.  Although the last time that 
the watershed was timbered was 1993, the Borough 
still uses a forester to help them better manage the 
resources that they have.  Of note, in the mid-2000’s, 
the Borough spent two years using soil treatments to 
treat their hemlock stands from the Woolly Adelgid.   
The Adelgid is a very small but potentially deadly 
insect that can kill hemlock trees and stands in as little 
as 3 years if left untreated.  These treatments seemed 
to curb the spread of the insect, but annual inspections 
are done throughout the watershed to evaluate the 
entire timber stand health.  Approximately four years 
ago, the Borough also sprayed to curb the spread of 
the gypsy moth population.

 The Borough’s most recent venture on their 
property has been in wind technology.  In 2006, the 
Borough was approached by Gamesa to perform a 
wind farm study to determine the viability of such a 
project.  Other nearby systems have already entered 
agreements with windmill companies (Portage, 
Altoona) and have noted very positive relationships 
and benefits from developing these new technologies.  
In March 2009, the Borough signed a 20 year lease 
for the construction of windmills on the upper 
portions of the watershed.  During the initial stages of 
preparation, profit received from the timber removed 
by the wind company was given to the Borough.  
Additionally, just for agreeing to host the wind farm, 
the Borough received a community payment of 
$250,000, dispersed in two payments of $125,000 at 
the beginning and end of construction.
 Construction of the windmills on Borough 
property was noticeable from Interstate 99 and parts of 
the Borough in late 2011 (others were visible before, 
but that group was not on Borough property).  Upon 
full completion, 18 turbines will be in place as part 
of the larger electricity grid.  The Borough will also 
receive payment based on the use and output of the 
turbines on a monthly basis.  At the end of the lease, 
or when the turbines are deemed to be unnecessary for 
power production, the company will de-construct the 
turbines and reclaim the land back to its original state.
 To most 
people that are 
familiar with 
Tyrone, it’s 
usually due 
to one of two 
things – the 
paper mill 
or the High 
School football 
team.  Now as 
you drive by this quiet Borough, you can tie it to a few 
other things – a rich history of producing clean water 
and a Borough looking ahead to the future.

Acknowledgments & Thanks
Phyllis Garhart, Tyrone Boro Director of Finance, 
David Lynch, Boro Superintendant
 Ardeen Latchford, Boro Assistant Superintendent.
Tyrone Borough Authority Water Report – 2010
http://www.altoonalibrary.org/books/blaircountyhistory/
blaircountyhistory0002.htm
PA Annual Report of Health, 1894, 1887, 1885
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 Although dominant protozoan groups can be used as bio-indicators of the health of the mixed liquor 
and quality of the mixed liquor effluent as illustrated in the poster ‘Protozoan Groups as “Bio-indicators” of 
the “Health” of the Activated Sludge Process,’ (The Keystone Tap, Fall 2011) there are exceptions to the use of 
dominant groups.  These exceptions occur because some species in protozoan groups become dominant under 
conditions that are atypical for that group. These species have generation times and tolerance limits to operational 
conditions that differ significantly from most species in their groups.  The dominance of specific protozoa is due to 
the following:
● Rapid flow rates favor organisms with short generation times and a small diversity of life-forms (small 

flagellates and small ciliates).
● Slow flow rates favor organisms with short and long generation times and a large diversity of life-forms 

(crawling ciliates, stalked ciliates, rotifers, and free-living nematodes).
● High organic loadings produce low dissolved oxygen concentrations that favor protozoa that can survive 

anaerobic conditions (amoebae, flagellates, and small ciliates).
● Low organic loadings produce high dissolved oxygen concentrations that favor organisms that are strict 

aerobes (crawling ciliates, stalked ciliates, suctoria, rotifers, and free-living nematodes).
● Low organic loadings and high dissolved oxygen concentrations favor a large diversity of life-forms. The 

use of specific species of protozoa as bio-indicators of water quality or mixed liquor quality is based on the 
saprobic index and illustrated in the poster ‘Protozoa as “Bio-indicators” of Mixed Liquor Saprobic Conditions’ 
in this issue of The Keystone Tap.  The index uses indicator species including protozoa based upon their 
pollution tolerance.

 The saprobic system classifies the stages or conditions of deterioration and recovery of communities of 
organisms – bacteria, algae, protozoa, rotifers, benthic invertebrates and fish – in response to organic enrichment or 
pollution.  The system splits a river downstream of a source of pollution into four categories based on a description 
of the specific organisms present.  These categories include the following indices from most polluted to least 
polluted:
● Polysaprobic = most polluted
● Alpha-polysaprobic
● Beta-mesosaprobic
● Oligosaprobic = least polluted
 The indices are developed by the natural cleansing processes of the river as the pollutants are degraded 
over distance travelled in the river.  The activated sludge process does not use the nature cleansing processes of the 
bacteria and protozoa in the mixed liquor over distance but rather over time (HRT and MCRT) with a concentrated 
population of bacteria and protozoa.
 Protozoa in large numbers that are commonly associated with a polysaprobic condition – a severely 
overloaded operational condition – include the naked amoebae Amoeba (a) and Vampyrella (g), the testate amoeba 
Euglypha, the flagellates Bodo caudatus (b), Peranema trichophorum (d) and Trepomonas agilis (e) and the free-
swimming ciliate Tetrahymena pyriformis (e).
 Protozoa in large numbers that are commonly associated with an alpha-polysaprobic condition – an 
overloaded organic condition – include the testate amoebae Difflugia (i), the flagellates Hexamitus fissus (j) and 
Pleuromonas jaculans (l), the free-swimming ciliates Chilodonella uncinata (h) and Litonotus fasciola (k), the 
stalk ciliate Vorticella convallaria (n), and the suctorian Podophrya fixa (m).
 Protozoa in large numbers that are commonly associated a beta-mesosaprobic condition – high organic 
loading condition – include the testate amoeba Arcella (o), the free-swimming ciliate Trachelophyllum pusillum (t), 
the crawling ciliates Aspidisca costata (p) and Euplotes affinis (q), the stalk ciliates Opercularia microdiscum and 
Vorticella alba (u), and the suctorian Tokophrya quadripartite (s).
 Organisms in large numbers that are commonly associated with an oligosaprobic condition – a low organic 
loading condition – include the crawling ciliate Stylonchia pustulata (y), the stalk ciliates Epistylis rotans (v), 
Vorticella nebulifera (z), and Vorticella striata (aa), the free-living nematode (w), and the rotifer (x).

Brittany Lytle and Michael H. Gerardi

Protozoa as Bio-indicators of
Mixed Liquor Saprobic Conditions
(Continued from page 33)
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Using Maps as Protection Tools
by Matt Genchur
Source Water Program Manager
Source Water Protection Specialist
mgenchur@prwa.com

 Long before the United States Government 
got involved in the concept of source water 
protection in the mid-1990’s, the connection 
between land and water had been well understood 
by water purveyors all over the globe.  In many 
cases, utilities took proactive steps to obtain or 
protect vital lands that influenced their drinking 
water sources, understanding that protection simply 
begins with control.
 In the past few years, outside groups have 
been trying to reinforce the link between land and 
water through research and modeling.  Consider this 
some free PR for those efforts.

Study #1 – Schuylkill Action Network “Schuylkill 
Watershed Priority Lands” (Pennsylvania study)
 In May 2009, the Schuylkill Action Network 
(SAN) unveiled a new modeling tool that, in the 
end, is geared to help the residents of Philadelphia 
and their drinking water supply - the Schuylkill 
River.  The tool has also become very helpful 
in implementing local projects and municipal 
education efforts.  Below is an executive summary 
taken from the website:

 “The Schuylkill Watershed Priority Lands 
Strategy is a new model that recognizes the Land-
Water Connection and identifies the highest priority 
lands to protect.  The project uses GIS modeling 
to identify areas within the Schuylkill Watershed 
that are the most important to preserve for both 
ecological and drinking water source protection, 
further defined by development threat over the next 
20 years:
 Schuylkill Watershed = 1,222,000 acres 
 Developed Lands = 163,000 acres (13%) 
 Protected Lands = 191,000 acres (16%) 
 High Priority Resource Protection Areas =
  172,000 acres (14%) 
 Future Development Areas = 66,000 acres (5%) 
 Areas of Friction = 6,300 acres (0.5%)
 Because developed land in the Schuylkill 
Watershed is expected to increase by 40% over 
the next two decades, this strategy can be used to 
direct inappropriate uses away from high priority 
resources areas to help promote a lean and healthy 
ecosystem.  The model is a series of maps that can 
be viewed on-line through your browser, or can be 
downloaded in GIS for further analysis.”

 This effort is guided by a committee of local, 
state, and regional representatives with different 
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by Matt Genchur
Source Water Program Manager
Source Water Protection Specialist
mgenchur@prwa.com

resources and expertise to offer to the group.  PRWA 
has been an active member of this group specifically 
for the past three years and associated with SAN 
since shortly after its inception in 2003.  More 
information can be found on this tool at the website: 
http://www.schuylkillprioritylands.org/index.html

Study #2 – US Department of Agriculture 
(USDA) Forest Service “Forests to Faucets” 
(continental United States)
Taken from the USDA website directly:

 “The USDA Forest Service Forests to 
Faucets project uses GIS to model and map the 
continental United States land areas most important 
to surface drinking water, the role forests play in 
protecting these areas, and the extent to which these 
forests are threatened by development, insects and 
disease, and wildland fire.
 The results of this assessment provide 
information that can identify areas of interest for 
protecting surface drinking water quality. The 

spatial dataset can be incorporated into broad-scale 
planning, such as the State Forest Action Plans, and 
can help identify areas for further local analysis. 
In addition it can be incorporated into existing 
decision support tools that currently lack spatial 
data on important areas for surface drinking water. 
 This project also sets the groundwork 
for identifying watersheds where a payment for 
watershed services (PWS) project may be an option 
for financing conservation and management on 
forest lands. On a macro scale, the Forests to 
Faucets data identifies areas that supply surface 
drinking water, have consumer demand for this 
water, and are facing significant development 
threats—all important criteria for successful PWS 
initiatives.
 In perhaps its most important role, this 
work can serve as an education tool to illustrate the 
link between forests and the provision of surface 
drinking water—a key watershed-based ecosystem 
service. “

 Along with obtaining the methods paper 
for the study, the website offers an interactive 
map, data downloads, research documentation 
and other useful tools that helped make the study 
a success.  The website is: http://www.fs.fed.us/
ecosystemservices/FS_Efforts/forests2faucets.shtml
 Although both of these studies are surface 
water focused, the concepts and data generated 
by them can easily be transferable to groundwater 
sources and situations.  In my travels across the 
state, I have found many water systems that have 
taken the necessary steps to protect the lands that 
influence their drinking water sources.  These two 
tools just reinforce the need to be proactive and 
take advantage of what Mother Nature has already 
provided in the form of free treatment.
 Take care on the winter roads and I’ll see 
you at Conference!
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U.S. Department of the Interior
U.S. Geological Survey



Keystone Tap - Spring 2012

WWW.PRWA.COM 39



40

Keystone Tap - Spring 2012

1-800-653-PRWA40

Drug Take Back Day - Results

by Don Muir
Source Water Protection Specialist 
dmuir@prwa.com

 The results of the October 29th, 2011 Drug 
Take Back Day are in. Nationwide, more than 
377,086 pounds (188.5 tons) of unwanted or expired 
medications were collected for safe and proper 
disposal at the 5,327 take-back sites. The amount is 
nearly identical to the amount collected in the April 
2011 Take Back Day. Since the first Take Back Day 
in September 2010, the three Take Back Days have 
removed 995,185 pounds (498.5 tons) of medication 
from circulation.
 Not only is the Drug Take Back program 
a key piece of the Nation’s war on drugs, but it 
is key in protecting our drinking water sources, 
particularly surface water sources. According to the 
Centers for Disease Control and Prevention, enough 
prescription painkillers were prescribed in 2010 to 
medicate every American adult around-the-clock for 
one month. On a national level, estimates point to 
upwards of 200 million pounds of pharmaceutical 
waste being generated each year. The most common 
method of disposal for prescription and over 
the counter medications is the flushing of these 
medications down the toilet or drain. No one water 
or wastewater treatment technology removes all the 
different compounds.
 Four days after the Drug Enforcement 
Agency’s first Take Back Day on September 25, 
2010, Congress passed legislation amending the 

Controlled Substances Act to allow the DEA to 
develop a process for people to safely and easily 
dispose of their unwanted prescription drugs. On 
October 12, 2010 President Obama signed the Safe 
and Secure Drug Disposal Act of 2010.
 Controlled substances such as OxyContin, 
Vicodin, and other narcotics make up approximately 
11% of prescription drugs sold in America. 
Currently, only law enforcement can accept 
narcotics and other controlled substances from 
residents. The intent of this federal law is to 
authorize other convenient return locations, 
like pharmacies, for safe disposal of controlled 
substances. Antibiotics, sterols, hormones, and other 
compounds which are not considered controlled 
substances but can be a risk to drinking water 
sources make up the remaining 89% of prescription 
drug sales. 
 The Drug Enforcement Administration 
has scheduled another National Prescription Drug 
Take Back Day for Saturday, April 28, 2012, from 
10:00 a.m. to 2:00 p.m.  This is a great opportunity 
for those who missed the previous events, or 
who have accumulated additional unwanted or 
unused prescription drugs to safely dispose of their 
medications. As stated in my last article, the drugs 
and drug compounds have been found at very low 
concentrations and currently do not appear to be 
a risk to humans although aquatic life has been 
affected. This is most likely due to the fact that 
aquatic life is constantly exposed to the contaminate 
when it is present in the water while humans are 
exposed to much smaller amounts in drinking water.  
Exposure over a long period of time could be a risk 
to humans, research continues, but let’s start now 
educating consumers on simple things they can do 
to help reduce the risk.
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Awesome D.C. Trip...
 Every year PRWA staff and PRWA board 
directors travel to Washington D.C. to lobby congress 
for the continuation and expansion of vital water and 
wastewater programs sponsored by EPA and USDA.  
These programs directly impact you through PRWA 
onsite technical assistance and PaDEP approved 
certified operator training.  This year the NRWA Water 
Rally conference was February 6-8.  PRWA was 
represented by Joe Falcone and Penny McCoy, PRWA 
Executive Directors; George Crum, NRWA Board 
Director for Pennsylvania; and Bob Blough and Ralph 
Stewart, PRWA Board Directors.
 And thanks to you... they visited the offices of 
our nineteen congressmen and two senators reporting 
our 2011 successes and asking for their continued 
support with A BOOK of  500 LETTERS FROM 
YOU.  We couldn’t have been more proud of our 
membership.

Thanks to You!

PRWA Board Director Ralph Stewart from Bellefonte

Your 500 letters to EPA for Rural Water support!
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What’s On Tap?
by Chris Shutt
Membership Circuit Rider
clshutt@prwa.com

 What are you going to do? Your Authority 
or Borough council gave you a timeline to get that 
certification or you need to look for another job. 
Well when they made that mandate there was 12 to 
14 certification tests a year. If you want to keep that 
position or get that raise then you need to go back to 
them and explain that the state has put the brakes on 
certification. For what reason is a mix of rumors and 
conjectures. So if they don’t come across with some 
dates and times as well as sponsors then it is up to 
you or your supervisors to make the next move. 
 I know you may have heard this before and 
they have heard from others but the more grass 
roots efforts that come at them, the more they have 
to listen and make good. It starts with your state 
representatives. You and your constituents put them 
in office and it means more than just a little bit to 
you and yours, so let them do for you as you have 
done for them. If enough noise starts in the halls of 
the Capital someone is going to turn their heads and 
take notice and say “Our people have spoken!”
 Push, push, push-it gets the deed done.  
Believe me it works! We as Rural water have done 
it in the past nationally when the government tried 
to take our programs and many of you out there 
helped with that campaign. It will work but it won’t 
work without you. We can talk until we are blue in 
the face and it will be a rock wall.  But if all of you 
do it all at once then they listen. “Be Proud of What 
You do and Do It Well!” This is part of that saying!  
We all need each other and you do your part and we 
will do ours and give the finest service we can when 
it comes time. 
 Maybe it is time to take back our country 
and give the words “We the People” back its 
meaning. I’m not talking subversion or riots or 
revolution. But it is your right and everybody’s 
right to have representatives that work for you, not 

themselves and their retirement. Your retirement is 
just as important. 
 Let’s talk about something that will also 
benefit you and your customers. SWIFTREACH 
public notification system! We at PRWA have 
partnered with SwiftReach and we feel it is the best 
choice. There are many systems out there and some 
are cheaper and others promise the world but can 
any of them guarantee that if there is a large scale 
problem and the power grid goes down in your 
area (or as a matter of fact if the entire east coast 
goes down) they will still have the resourses to get 
your notification to your customers? Let us say the 
central United States goes down also at the same 
time or even at another time after or before, your 
grid they will still operate. As a matter of fact the 
entire country needs to go down before it may affect 
SwiftReach! Check it out and if you decide to go 
with SwiftReach (call 201-236-8625 x 8115) then 
tell them Chris from PA Rural Water Association 
told you to call.  Just get in touch with me (814-
360-4075) and we will talk with satisfied customers 
of SwiftReach.
 It is time to go again so Remember “Be 
Proud Of What You Do and DO IT Well!” and let’s 
do it together!

P.S. In a 100-year period, a water molecule spends 
98 years in the ocean, 20 months as ice, about 2 
weeks in lakes and rivers, and less than a week in 
the atmosphere.
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The operation of a small wastewater treatment 
plant is often more complex than the operation of 
a larger facility. Small treatment plants often do 
not have the flexibility or resources to respond 
to operational problems. However, the operator 
who understands operational problems can 
take some simple actions to control the process 
and produce good effluent. Understanding 
the biological processes and controlling the 
environmental conditions to promote good 
microbiological growth in the system is the most 
important role for the operator.

Wastewater treatment combines physical, 
chemical, and biological processes to produce 
a high quality effluent. In small systems, 
secondary treatment is primarily a biological 
process that provides specific environmental 
conditions to promote the growth of 
microorganisms that breakdown the pollutants. 
No matter the size of the treatment system or 
the technology used, the biological process 
involves microorganisms that remove the 
biochemical oxygen demand (BOD) and total 
suspended solids (TSS) in the wastewater. 
The growth of microorganisms depends 
upon basic conditions that include temperature, 
dissolved oxygen, nutrients, and pH. A change 
in environmental conditions will produce 
a change in the microorganisms that are present 
in the wastewater system that may adversely 
affect the operation of the system causing a 
decrease in the level of treatment. For these 
reasons, the operator must understand and 
correctly respond to changes in environmental 
conditions.

Temperature
A lower temperature will cause a decrease in 
microbial activity. At lower temperatures, the 
microorganisms are not as active. When the 
biological activity begins to decline, the level of 
treatment also decreases. More time must be 
provided to allow the microbes to decompose the 
BOD and TSS. This may require more 
recirculation of the wastewater during colder 
months, thereby increasing the aeration time or 
treatment time.

The nitrifying bacteria are especially sensitive to 
lower temperatures. When temperatures fall, the 
nitrifying bacteria become less active and may 
cause an increase in ammonia levels. In addition, 
colder water is denser, which causes the solids 
to settle more slowly. Colder temperatures in 
the winter months will require the operator to 
compensate by carrying a higher level of solids 
(which provides more microbial mass) to 
provide treatment and by allowing a longer 
detention time for settling in the clarifier. 

Dissolved Oxygen 
The level of dissolved oxygen is also 
an important indicator of the type of 
microorganisms that will predominate 
in the treatment system. Low dissolved 
oxygen concentrations tend to promote 
the growth of filamentous microorganisms 
that may produce a poor-quality effluent. In a 
suspended growth treatment process, aeration 
provides dissolved oxygen and mixing. These 
two processes must be kept in balance to 
produce plenty of oxygen for the microbial 

Understanding Wastewater Operational Problems
in Small Treatment Systems

By Contibuting Writer
Lorene Lindsay
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population, keep the aeration tank contents well 
mixed, and promote the formation of good floc 
particles that will settle readily in the clarifier.

Over-aeration may cause “floc shear” in the 
aeration process, in which the floc particles 
become smaller due to over mixing. The smaller 
floc particles may not settle out properly in the 
clarifier and may create pin floc and turbidity 
in the effluent. The level of aeration must be 
adjusted to maintain good dissolved oxygen in 
the system while providing mixing that promotes 
good floc development.

Nutrients and pH
The microorganisms in wastewater must have 
nutrients, such as carbon, nitrogen, phosphorus, 
and sulfur. If conditions exist that change the 
ratio of these nutrients, the growth of filamentous 
bacteria may be promoted. For small wastewater 
systems, controlling the nutrients in the 
wastewater is extremely difficult. As a general 
rule of thumb, the available nitrogen in the 
forms of ammonia, nitrite, and nitrate should be 
above 1.0 mg/L in the effluent, and phosphate 
should be above 0.5 mg/L in the effluent. 
For a plant treating typical domestic wastes, 
the concentration of nutrients should be 
acceptable; however, small plants treating an 
industrial waste may need to adjust the nutrient 
concentration to promote the growth of good-
settling bacteria.

Systems that treat wastes from fruit processing 
or fermenting may experience problems due to 
a low pH and a high carbohydrate waste. These 
conditions promote the growth of fungi that may 
cause the sludge to bulk and not settle in the 
clarifier.
 
The best control method is to control the pH of 
the wastes entering the plant. The control of 
pH may be accomplished by adding a caustic 
solution or raising the alkalinity of the waste. 
The operator must also remember that the 
process of nitrification tends to lower the pH 
in the aeration tank. Increasing denitrification 
in the aeration tank will help to increase the 

alkalinity and raise the pH. Controlling these 
processes may be a very complex job, and 
controlling the pH of the influent will provide the 
most economical control strategy.

Hydraulic and Shock Loading
Small wastewater treatment plants often 
experience uneven hydraulic flows. The flow 
may be very low for several days or months, and 
then a sudden increase in flow occurs. These 
hydraulic surges may be due to industrial users 
or intermittent use of the system in recreational 
areas. Without provisions for flow equalization, 
an increased flow may wash solids out of the 
treatment plant. When this occurs, the incoming 
flow receives very little treatment before being 
discharged, and the loss of solids means a loss 
of the microorganisms that treat the waste. 

The operator may take corrective actions during 
high-flow conditions that include increasing 
aeration or increasing the chemical feed rates 

(Continued on page 48)
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for disinfection. The specific types of corrective 
actions depend upon the type of treatment 
process and the cause of the hydraulic surge, 
but the operator should react to hydraulic 
surges and adjust the process to provide the 
best possible treatment.

The hydraulic surge in a wastewater plant may be 
caused by inflow and infiltration (I/I). I/I is caused 
by the flow of groundwater, stormwater, or illegal 
sewer connections that enter the collection 
system and mix with wastewater causing a 
large increase in the flow. Even small systems 
with a relatively new collection system may be 
subject to I/I, especially if improper construction 
methods were used during installation of the 
system. I/I problems are most severe after a 
rainfall event. The operator should have a routine 
inspection program of the collection system to 
find illegal sewer connections, manhole cracks, 
and breaks insewer lines. Smoke testing can 
be another effective tool for small systems to 
find and eliminate I/I problems. Other sewer 

maintenance procedures include dye testing, 
flushing lines, cleaning lines, root control, and 
using a camera to visually inspect sewer lines. 
Many small systems contract for these services 
that require specialized equipment.

In addition to uneven hydraulic loading, some 
small plants may experience a shock load 
that may contain a toxic substance or just 
have a very high BOD. This shock load can 
be very difficult for a small system to treat. In 
small systems, the flow is often too small to 
adequately dilute a shock load, causing the 
microorganisms in the treatment process to die 
off, producing poor-quality effluent.

A shock load can come from any source—a 
garage, a small commercial business, a 
restaurant, a homeowner’s garage, or even 
a small home business. A shock load can 
be created in the collection system when a 
sewer becomes clogged. In a clogged sewer 
line, solids build up in the line due to the low 
flow and become very septic. When the line is 
cleared and the sewage again flows toward the 
treatment plant, the accumulated solids may be 
quite septic and place a large dissolved oxygen 
load on the system.

The operator may not have many options, but if 
he or she is aware that a shock load is coming 
into the plant, diverting the flow (if possible) is 
the best solution. Increasing the rate of aeration 
or using chemicals, such as chlorine, to treat 
the waste, can mitigate the impact of a shock 
load. Chlorine, potassium permanganate, and 
hydrogen peroxide are all strong oxidants that 
can help to oxidize many waste chemicals. The 
operator should try to find out the source of 
the shock load to make the proper operational 
adjustments and before implementing any type 
of chemical treatment. Public education may 
be the best way to combat shock loads for 
small systems. Most systems will have some 
type of sewer-use requirements, and these 
requirements need to be continuously repeated 
to all users. Some systems periodically send 
out notices with their billing that identifies 

(Continued from page 47)



Keystone Tap - Spring 2012

WWW.PRWA.COM 49

substances that may not be disposed of through 
the wastewater system. 
Small treatment plants may experience 
operational problems due to high organic 
loading. High organic loading may be due to 
the discharge of food processing wastes, or the 
treatment system may be overloaded due to 
the design of the system. High organic loading 
will require the operator to keep the wastes in 
the treatment process longer. Recirculation 
must be increased to provide a longer 
time for the organic wastes to be treated. 
Again, the use of oxidants, such as chlorine, 
may provide short-term help for an organically 
overloaded plant. However, the organic loading 
should be checked with the design parameters 
for the plant. If the actual organic loading is 
higher than the design loading, expanding the 
plant capacity is the only long-term solution.

Summary
The operator of a small plant must understand 
the importance of temperature, dissolved 
oxygen, nutrients, and pH in maintaining a 

healthy population of microorganisms. Table 1 
summarizes the general operational problems 
associated with these conditions. When 
hydraulic or shock loads occur, the operator 
must be ready to respond quickly and provide 
the best treatment possible. An ongoing 
program of public education is an important tool 
to minimize the occurrence of shock loads and 
hydraulic surges.

Resources
More detailed troubleshooting guides for 
different treatment processes including 
trickling filters, rotating biological contactors, 
and lagoons are available from the National 
Small Flows Clearinghouse and the National 
Environmental Training Center, both of which 
may be found at the Web site www.nesc.edu 
or by calling (800) 624-8301. An extensive 
discussion of microbial troubleshooting may 
be found in the Manual on the Causes and 
Control of Activated Sludge Bulking by Jenkins, 
Richard, and Diagger, Lewis Publishers, Boca 
Raton, Florida, 2003.



50

Keystone Tap - Spring 2012

1-800-653-PRWA50

Chemical Applications

by Kurt McFadden
Wastewater Training Technician
kmcfadden@prwa.com

 Hello Everyone! Spring is on its way and 
I think we all are ready for some warmer weather. 
I would like to take this opportunity to remind 
everyone to keep up with your contact hours. It is 
not pleasant to have to get 20 contact hours in the 
last month of your licensing cycle. We are working 
very hard here at PRWA to meet the training 
requirements of all the operators in the state. Many 
interesting conversations about chemicals have 
taken place when I am teaching my classes. I would 
like to share some of the observations from those 
discussions.
 Chemicals have become a major part of our 
everyday lives. In the Wastewater profession we use 
them to enhance treatment processes, help mask and 
control odor problems. We use chemicals to remove 
grease and roots from collection systems and help 
control rodents and vectors around treatment plants 
and lift stations. With the expansion of the shale gas 
industry in Pennsylvania we are going to be using 
even more of them. The chemicals we use make 
our jobs much easier and help us to work more 
efficiently if used correctly, however if mishandled 
or abused chemicals can cause great damage to our 
systems and ourselves.
  Here are a few things to think about when 
working with chemicals:

• Oxidizers such as Chlorine and Potassium 
Permanganate speed up reactions and enhance 
plant performance. Although not flammable 
themselves they are a source of oxygen in 
the event of a fire and will intensify and 
accelerate combustion. In the event of a fire first 
responders should always be made aware of all 
oxidizers on site.

• Many discussions have told of unpleasant 
encounters with Caustic Soda. A very strong 
alkaline chemical used for PH adjustment and 
an alkalinity source. It is available in 25 to 50 
percent strength and freezes around 45 degrees 
Fahrenheit. If Caustic finds its way onto your 
bare skin it will begin to dissolve the fat and 
proteins in your body and cause a very painful 
burn. One tip that comes to mind is to keep 
a bottle of vinegar nearby and apply directly 
to the burn; it will neutralize the caustic soda 
quickly. And as always with chemicals eye 
protection is a must.

• Polymers are very effective and useful at 
settling solids from water or wastewater. If a 
spill occurs, the cleanup can be horrific. Oil 
dry and sand are two methods to try to get the 
polymer cleaned up. Although not a direct skin 
hazard it causes severe discomfort if it gets in 
the eyes.

 Chemical suppliers, experienced operators, 
and technical publications are all good sources 
of information when you work with chemicals.  I 
hope some of these tips help you to work with the 
chemicals we deal with every day. I appreciate all 
questions and comments to kmcfadden@prwa.com.

 Best Regards,
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 Lagoons or stabilization ponds are terms 
for a group of suspended growth systems that do not 
have downstream clarification and no solids recycle.  
Lagoons have been used to stabilize biodegradable 
organic matter; although nitrification has also been 
observed in some systems.  The first recorded 
installation of a lagoon, in the United States, was at 
San Antonio, Texas in 1901, (EPA 1983).  Prior to 
the widespread emergence of nutrient removal over 
7000 lagoons were installed in the United States; 
however, as nitrogen requirements have become 
more prevalent many of these systems are facing 
either ammonia or total nitrogen limits.
 For lagoons located in areas that 
experience cold temperatures, meeting ammonia 
or total nitrogen limits during the winter may be 
problematic.  Figure 1 from the US Department of 
Energy indicates the extent of the cold area within 
the lower 48 states.

 In the Township of Waverly, Lackawanna 
County, Pennsylvania, which has been operating 
two lagoons in series since September 1986, a pilot 
study is underway to augment the lagoons with a 
biologically active filter (BAF) in order to maintain 
nitrification throughout the summer and winter 
months.  Each facultative lagoon is 300 ft. x 120 
ft. by 10 ft. with a 3:1 slope.  See Figure 2.  The 
permitted wet weather flow is 500,000 gpd with a 

normal permitted flow of 360,000 gpd.  Average 
flow is approximately 300,000 gpd.  Currently, 
the plant has seasonal ammonia limits.  From May 
through October the average monthly effluent 
ammonia-nitrogen limit is less than 4 mg/l with 
an instantaneous maximum limit of 8 mg/l.  From 
November through April the average monthly 
effluent ammonia-nitrogen limit is 12 mg/l with an 
instantaneous maximum limit of 24 mg/l.  Although 
the plant generally meets the permit requirements 
many of the winter violations are likely attributable 
to water temperatures as low as 0°C.  In addition, 
the plant  discharges into the Susquehanna River 
Basin and hence into the Chesapeake Bay, which 
means that more stringent nutrient requirements, 

including total nitrogen limits, are scheduled 
to be imposed. For this reason, the Township 
chose to investigate a process that may be used 
in conjunction with the existing lagoons that will 
achieve low ammonia levels throughout the coldest 
months.
 The choice to pilot this particular BAF 
was made based on two primary considerations.  
First, the full scale system will be below grade 
which means that the portion of the reactors below 
the frost line will be surrounded by earth and/
or groundwater which will not go much below 
50°F in the winter.  Second, since the reactions 
are exothermic and the quantity of biomass is 

F e a t u r e d  W a s t e w a t e r  S y s t e m

Cold Temperature Nitrification of Lagoon Wastewater using a Biologically Active Filter
Thomas R. James1, Thomas R. Milnes2, Philip B. Pedros3

Figure 1.  U.S. Dept of Energy Climate Regions.

Figure 2.  Waverly Township Facility.

Township of Waverly, Lackawanna County



Keystone Tap - Spring 2012

WWW.PRWA.COM 53

high (7,000 -15,000 mg-VS/l) the internal reactor 
temperature is higher than both the influent 
temperature and the ambient temperature.  In 
addition, the reactor is constructed of concrete with 
thermal conductivity (k) approximately 0.81 Btu/
ft.-hr-°F, as opposed to steel which is approximately 
24 Btu/ft.-hr-°F; thus making concrete much better 
at retaining heat.  These two aspects mean that the 
system is less affected by ambient temperatures than 
other technologies.
 The pilot unit operating at the Waverly 
Township plant consists of a 2.5 ft. diameter reactor 
and a 1,650 gallon clear well as shown in Figures 
3 and 4.  The reactor is intermittently aerated and 
there is periodic internal recycle from the clear 
well back to the filter.  In addition to the recycle 
the filter is backwashed once a day.  The effluent is 
discharged back to the lagoons.  As of January 3, 
2012 the influent from the lagoon to the pilot unit is 
approximately 37°F and the ammonia concentration 
is 8 -13 mg/l.  The effluent ammonia concentration 
from the pilot unit is fractional.  The blowers are 
operating for approximately 2 hours per day and the 
flow rate to the pilot unit is currently 1,800 gpd.

 

Upon completion of a successful pilot study, a 
full scale system would require four 10 ft. x 18 
ft. reactors with 14 ft. of media (overall depth 
approximately 26 ft.)  Figure 5 is a conceptual 
diagram of one rectangular reactor and the clear 
well that would be part of a full scale system.

Figure 3.  Drawing of Pilot Plant
Operating at the Waverly Township Facility

Figure 4.  Pilot Unit at the Waverly Township Facility

Figure 5.  Conceptual Layout of One Full Scale Reactor.
 Those interested in viewing the Waverly 
Township pilot unit, which is located at 1 Lake 
Henry Drive, Waverly, PA 18471 should contact the 
Maintenance Superintendent, Thomas R. James, at 
(570) 586-9579.
 1 Maintenance Superintendent, Waverly 
Township, 2 Milnes Engineering Incorporated, 3 F.R. 
Mahony & Associates, Inc.
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by Mark Gregory
Wastewater Training Technician
mgregory@prwa.com

Flood Response

COMMENDABLE RESPONSE FROM BOTH 
WATER AND WASTEWATER OPERATORS
 I am writing this article as the year draws to 
a close, the weather is fluctuating above and below 
freezing.  The snow has been sparse so far but the 
rain has been fairly constant.  The year of 2011 was 
the wettest ever recorded by some accounts.  The 
spring rains will soon be coming.
 As we move into a new year, I’m somewhat 
reflective on the events of 2011.  The one item 
that stands out to me is the flooding that occurred 
in September of 2011.  Many, many areas were 
devastated by the power of water.  Lives, homes, 
businesses, and infrastructure were changed.  The 
media coverage was widespread and encompassing.
 The Pennsylvania Rural Water Association 
Emergency Response Team was activated.  This 
was the first time that this had happened.  The 
entire association was involved (office staff and 
field staff).   Two-person teams were assigned 
water treatment and wastewater treatment areas 
that, according to the best available data from DEP 
and PEMA, required extra help to recover from the 
flooding.
 The teams visited many affected plants.  
Some were not impacted very much while others 
were devastated.  Some plants thanked us for 
coming but said they were handling the recovery all 
right. They suggested we go help where we were 

more urgently needed.  Many operators suggested 
checking on other sites they were familiar with in 
their general area.  This helped us address those 
plants that might have damage and not a lot of 
staffing to assist in the recovery.  The operators 
were also finding equipment that they needed. 
Equipment that was willingly given by those plants/
companies that didn’t need or had spares that they 
weren’t using.  It was very commendable the way 
the plants helped each other as much as they could.  
Full recovery will take quite some time for some 
plants while others are back to normal in a matter of 
days.
 The one thing that stands out as both 
commendable and impressive is the fact that most 
plants that were affected by the flood were back up 
and running (at least primary treatment) within one 
or two days.
 This demonstrates the resourcefulness and 
commitment of water and wastewater operators 
in this state to provide their customers with safe 
drinking water and to protect the environment to the 
best of their ability.
 I commend all the flooded water and 
wastewater treatment plant operators for their 
endeavors during time of crisis.  It’s an honor to be 
associated with you all.
 Remember, We All Live Downstream….

Mark



Keystone Tap - Spring 2012

WWW.PRWA.COM 55



56

Keystone Tap - Spring 2012

1-800-653-PRWA56

by Bud Bullock
PRWA Financial Services
bbullock@prwa.com

Replacing Lost Revenue

 In the first quarter of the New Year you 
have had to review 2011 and have completed 
your budgets for 2012. Many of you look at your 
delinquency total and see what used to be a number 
that rarely changed and maybe you considered just 
a part of doing business, now it is increasing much 
quicker than it ever did in the past. It is beginning 
to affect the way you need to operate your business. 
How do you replace that lost revenue? You have to 
be able to replace the revenue that these customers 
in most cases will not be able to pay in 2012. 
 You can raise the rates and place the burden 
on the customers that do pay their bills. You can lien 
the delinquent customers’ property, but unless you 

plan on executing on these liens you will not see 
that money until there is a transfer of property. 
 You can take the time or have your 
employees use their time to try and collect the 
account. This alternative rarely works, because 
most people are either very uncomfortable or very 
aggressive collecting money. The uncomfortable 
employees will not consistently perform and the 
aggressive employees could add to the problem 
with costly collection law violations.

A Better Solution
 There is a solution that can be effective and 
done at no cost to the Municipality or Authority. 
It is a much gentler solution than executing on the 
lien and selling your customers property. Hiring a 
good collection service that has a professional staff 
experienced in working with municipal customers 
can help you. These companies work within the law 
and with your customers to collect the delinquent 
balances while understanding that they need to 
continue paying the current bills. They are focused 
on the task of collections and have the tools to 
efficiently follow the account until it has been 
resolved.
 There are many good agencies out there, 
but we always advise you to investigate them 
before hiring. You can call an agency that has the 
endorsement of your association. Call Ed Watson 
at PRWA Financial Services to find out how we 
can help you turn those delinquent accounts into 
revenue. You can reach us at 1-866-328-7792 at 
ewatson@prwafinancialservices.com

We Are Your Financial Services Company!

Bud
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A & H Equipment
A.C. Schultes
Abel Recon
Accent Control Systems
Advance Instruments Inc
Allegheny Field Services
American Avk Company
American Flow Control
Anderson Technical Services
AP Certified Testing Utility Products & 
Services
Aqua Chemical Supply, Inc.
Aqua Dynamic Systems, Inc.
Aquatech
Ashbrook Simon-Hartley, LLC
Atlantic States Cast Iron Pipe Company
Badger Meter Inc
Baker Manufacturing Co./Monitor Division
Baker, Michael, Jr. Inc.
Bankson Engineers Inc
BCM Engineers
Benchmark Analytics, Inc.
Bermad Control Valves
Bissnuss, Inc
Blue Earth Labs LLC
Borton-Lawson
Browns Hill Sand & Glass Block
Buchart-Horn Inc.
C W Sales Corp.
Caldwell Tanks Inc
Carboline Company
Century Engineering, Inc
Charter Plastics Inc
ChloRun
CME Management LLC
CNI Guard, Inc.
Conrady Consultants
Control Systems 21
Cowan Associates Inc
Coyne Chemical Env’t Svcs
CWM Environmental
D & B Environmental Services
Daman Superior, LLC
DAS Group
David D. Klepadlo & Assoc., Inc
Delta Engineering Sales
Dixon Engineering, Inc.
Dutchland, Inc
DynaTech
E H Wachs
E. J. Breneman, L.P.
EADS Group, The
EAP Industries, Inc.
East Jordan Iron Works
Eastcom Associates, Inc.
EGLS / Learco
Eichelbergers, Inc.
Emerson Process Management
Entech Engineering, Inc.
Envirep, Inc
Environmental Service Labs Inc
ES2, Inc.
Exeter Supply Co
Fairway Laboratories, Inc
Fayette Engineering Co., Inc.
Fehr & Howard Sales
Ferguson Waterworks, Inc
Firststates Financial Services
Flo Trend Systems
Flow Media Inc
Ford Meter Box Company, Inc.
Fox, W.D. Tapping and Welding, Inc
Foxcroft Equipment & Service Co, Inc
Gannett Fleming, Inc.
Geiger Pump &  Equipment Group
GeoServices, Ltd.
Geosource Engineers
Geyser Pump Tech Co.
Gibson Thomas Engineering
Gilmore & Associates, Inc.
Glace Associates Inc
Gmerek Government Relations, Inc.
Godwin Pumps

Greensburg Environmental Contracting 
Systems, Inc.
Griffin Pipe Products Co.
Groundwater Sciences Corp.
Gwin, Dobson and Foreman, Inc.
H2O Resources, Inc.
Hach Company
Hanover Engineering Assoc Inc
Hasco Sales, Inc.
Hawke,  McKeon & Sniscak LLP
Hazen and Sawyer, PC
HD Supply Waterworks
Heath Consultants Incorporated
Herbert, Rowland & Grubic, Inc.
Hill, William F. & Associates, Inc.
Hunt Engineers, Architects, & Land Surveyors
Hydro Instruments
I.K. Stoltzfus Service Corp.
Industrial Pump & Motor Repair, Inc.
Insight Pipe Contracting, L.P.
Interstate Waste Services of PA, LLC
Itron, Inc
Johnson Controls Inc.
Kappe Associates, Inc
Keller Engineers, Inc.
Kershner Environmental Technologies LLC
Keystone Engineering Group
Keystone Pump & Power, LLC
Khloros Products & Services
KLH Engineers, Inc.
KPI Technology
KTM Associates
KV & M&H Valve Co
L.R. Kimball
L/B Water Service Inc
Larson Design Group, Inc.
Layne Christensen Company
Lee Supply Co, Inc
Lee-Simpson Associates, Inc.
Liberty Pumps
Linemen’s Supply, Inc
Link Computer Corporation
LRM, Inc.
M&T Bank
Magyar & Associates
Mahaffey Laboratory
Main Pool & Chemical Inc.
Malcolm Pirnie
Markey Utility Operations, Inc.
Maryland Biochemical, Inc
Master Meter, Inc.
McDonald, A.Y. Mfg. Co., Inc.
McElvenny, J.P. Co., Inc..
McKee Risk Management, Inc.
MDG Equipment Co., Inc.
Metron Farnier
Microbac Laboratories, Inc.
Mid Atlantic Pump And Equipment Company
Mid Atlantic Storage Syst, Inc.
Mid-Atlantic Waste Systems
Miller & Sons Inc
Miller Environmental
Modern Pump & Equipment Inc
Moody & Assoc Inc
Morris Knowles & Associates, Inc.
Morrow, Charles & Associates
Mr. Rehab, Inc.
Mueller Co.
Mueller Systems
Musser Sewer & Septic, LLC
N H Yates & Co Inc
Natgun Corporation
National Road Utility Supply, Inc.
Navarro & Wright Consulting Engineers
Negley’s Well Drilling
Neptune Chemical Pump Company
Neptune Technology Group, West / Central PA
Neptune Techology Group - East
Nichols & Slagle Engineering, Inc.
NIRA Consulting Engineers, Inc.
Nittany Engineering & Associates, LLC
North End Electric Service
Northeastern Environmental Laboratories

Orenco Systems, Inc
PA One Call System, Inc
Pa Water Specialties
Parker Brothers Well Drilling, Inc.
PDIR, Inc.
Peerless Pump Company
Penn PRIME
Pipe Tools, Inc.
Pipe-Eye Sewer Services, Inc
Pittsburg Tank & Tower Maintenance Co.
Place, John P. Inc.
Pollardwater.com
Preload, Inc.
Premier Safety & Service, Inc.
Premier Tech Aqua
Pro Tapping, Inc
Process/Kana Inc
PSC Info Group
Pyrz Water Supply Co., Inc.
Quad3 Group, Inc
RAK Computer Associates
RAM Industrial Services
Reed Manufacturing Co
Reider, M. J. Assoc, Inc.
Richard K Stryker
Rio Supply, Inc. of PA
Riordan Materials Corporation
Robinson Pipe Cleaning Co.
Rockacy and Associates, Inc
Romac Industries
Roome Environmental
Rummel, Klepper & Kahl LLP
Sal Chemical Co., Inc
Schonstedt Instrument Co.
Schreiter Engineering Assoc
Seewald Labs, Inc.
Senate Engineering Co
Sensus
Severn Trent Services
Shannon Chemical Corp
Singer Valve, LLC.
Site Specific Design, Inc.
Skelly and  Loy, Inc.
Spotts, Stevens And McCoy
Sprinter of State College.com
SPX D.B.A. Pearpoint
Squibb-Owen Sales, Inc.
Stiffler, McGraw & Assoc, Inc
Subsurface Technologies
Suburban Water Technology, Inc.
Suburban Water Testing Labs
Susquehanna Fire Equipment Co
Swiftreach Networks Inc
Therma-Stor, LLC
Thomas Scientific
Thomas, Long, Niesen & Kennard
TLC Environmental, Inc
Trident Insurance
Trombold Equipment Company
Trumbull Industries
Underground Solutions Inc
Uni-Tec Consulting Engineers Inc
Univar Usa Inc.
Univar Usa, Inc. - Altoona Branch
URS Corporation
US Municipal Supply, Inc.
USA Bluebook
Utilitronics Corporation
Utility Management Technologies
Utility Service Co Inc
Utility Services Group, Inc
Walton Water Services, LLC
Waste Management
Wastewater Technical Service
Watermark Environmental Systems
Watertite Inc
Weil, W.C. Company
Xylem, Inc
Yanora Enterprises

PRWA Associate Members



Dues and other contributions to local, state or national associations are not deductible as charitable contributions for federal 
income purposes.  Association dues may be deductible as professional or business expenses to the extent allowable by law.

WWW.PRWA.COM/PROMISE
If you're not 100% satisfied with your membership, we'll 

completely refund your 1st year's dues!

Got Questions?
Call Pattie-Jo: 800-653-7792 x104!

PRWA Svstem MembershiP AIJpllcadon 
(also available at www.prwa.com/promise) 

State Zip 

Contact Person 

Fax 

Website 

All Ooard and Stu IT members of your system nrc 
included with your PRWA Membership! 

Check you system type: 

0 Water System 0 Wastewater System 

0 Dual System (Both Water & Wastewater) 

Number of Connections: 

___ Drinking Water ---Sewer 

___ Pop. Served - --#of Employees 

Annual Membership Rates: · -------------------· • # of taps or Single Dual j When you }oln 
connections System System I PRWA, your 

151-1500 

1501-5000 

s230 s29o ! ., .... wru ~ 1 
: a voucher for ONE , 

$395 $450 i FREE PRWA 

$575 

$790 

: TRAININQI 
$680 i (up to $85 value) 
$960 ~- -------- ---- -----

Method of Payment: 0 Check 0 Invoice Me 

Credit Card:O Visa OMC ODiscovcr 0Am.Exp. 

----- Amount: - ---

PRWA Associate MembershiP AIJplicauon 
(also available at www.prwa.com) 

Company name 

Address 

City State Zip 

Main Contact Person (will recehe allmaiVe-rnails) 

Phone 

E-mail \\'eb!.itc 

Marketing Contact (ifdiiTcrcntthan name abo, e) 

Please provide a brief description of your cornpany"s 

products and/or ser•vic~•s: __________ _ 

Annual Membership Rates: S340 )ear 

\llethod of Payment: 0 Check 0 ln\'oice Me 

Credit Card:O Visa 0 \IIC 0 Dtscover 0 Am.Exp. 

Card Number·'------------ --

----- Amount: _ _ _ _ 

Welcome to PRWAI 
Please return this form via mail, e-mail or fox: 

PRWA 
138 W. Bishop St. 

Bellefonte, PA 16823 
Fox: 814-353-934 1 

e-mail: prwa@prwa.com 
111ank You! You'll receive your welcome pocket 

the moil shortly! 
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Dear Readers,
Did you know you can contribute to 

The Keystone Tap?  We look forward to 
including your articles about the water 

and wastewater  industry, legislation, new 
products and services, and individuals 

that have made a difference in their 
community that would be of interest to our 

readers.   Articles and photos from both 
Systems and Associates are encouraged!  

Submissions can be made
to amurrell@prwa.com.

Thank You!
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