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Featured Administrative Article

By pnc Bank
The Tax Cuts and jobs act
The recently passed Tax Cuts and Jobs Act (“TCJA”) has wide-
ranging implications for local governments and municipal entities. 
Detailed below are the key provisions impacting local governments 
and municipal entities and alternative financing options to address 
those provisions, particularly the prohibition of tax-exempt advance 
refundings.

REPEAL OF TAX-EXEMPT ADVANCE REFUNDINGS
Interest on Advance Refunding Bonds issued after December 31, 
2017 will not be tax-exempt. Beginning January 1, 2018, all Advance 
Refunding Bonds for a local government would be issued on a taxable 
basis to accomplish that refunding. Advance refundings are used by 
issuers to lower borrowing costs, restructure debt, reduce annual debt 
service and eliminate unwanted bond covenants. The elimination 
of tax-exempt advance refundings will lead to higher costs and less 
financial flexibility for municipal issuers. Please note that Refunding 
Bonds issued within 90 days of the redemption date of the Refunded 
Bonds can still be issued on a tax- exempt basis.

STATE AND LOCAL TAX (“SALT”) DEDUCTIBILITY
Under the TCJA, individuals will only be able to deduct up to $10,000 
in combined state and local property, sales, or income tax from their 

federal bill. The increased tax burden from the SALT change and the fact 
that property values could be negatively affected over time because of 
the reduced value of mortgage interest could impact a municipality’s 
revenue raising ability. This reduced tax raising flexibility would likely 
apply to state governments as well. States facing budgetary pressure 
often pass that pressure down to local governments in the form of 
reduced aid. Weaker credits with low operating flexibility are likely to 
be impacted disproportionately.

TAX CUTS, AMT, BANK-QUALIFIED BONDS & BANK LOANS
TCJA lowers the corporate tax rate from 35% to 21% and eliminates 
the corporate alternative minimum tax (AMT), which could have a 
significant impact on demand for tax- exempt income. Reduced 
demand from banks, insurance companies, and corporations, which 
represent nearly 30% of the investor base, could lead to higher cost 
of borrowing or even decreased market access for weaker credits. At 
particular risk are issuers of small, “bank-qualified” (“BQ”), series of 
bonds. Financial institutions are able to deduct 80% of the carrying 
costs of these bonds, resulting in lower interest rates for municipalities. 
Lowering the corporate tax rate decreases the relative cost advantage 
of BQ bonds, driving down demand from financial institutions and 
shrinking the cost difference between BQ and Non-BQ bonds. Local 
governments and municipal entities are likely to see higher interest 
rates on their bank loans if their loan documents contain a “gross-up” 
provision that gives the bank the right to increase the rate on tax-
exempt loans due to their reduced relative value resulting from a lower 
corporate tax rate.

ALTERNATIVE FINANCING OPTIONS
While there are some elements of the new tax legislation that will 
unavoidably hinder local governments’ ability to efficiently access 
capital markets, there are alternative financing options available to 
address the prohibition of tax-exempt advance refundings. These 
options include synthetic advance refundings, forward refundings, 
and taxable advanced refundings.

1. Synthetic Advance Refundings
Synthetic Advance Refundings can help issuers monetize savings 
by receiving an upfront payment (i.e. the refunding “savings”). In 
a synthetic refunding, an issuer might enter into an interest rate 
derivative contract (“swap”) that would become effective at a future 
date (i.e. the original call date on the “refunded” bonds) at a locked-
in fixed rate. At that future date, the counterparty would have the 
option to execute a swap, whereby the issuer would issue variable 
rate debt in either the bank or capital markets, which together with 
the swap would create for the issuer a synthetic fixed rate. These 
and other similar structures can allow the issuer to achieve some 
of the refinancing value normally available through an advance 
refunding, although they have a different risk profile, which should be 
discussed and considered thoroughly prior to any execution with an 
entities’ financial advisor and qualified investment representative. 
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2. Forward Refundings
Similar to a standard advance refunding, issuers can “lock-in” 
attractive interest rates through a “forward refunding.” A forward 
refunding combines a forward bank commitment and forward 
starting swap to lock in today’s savings. The facility and swap are 
executed simultaneously. Until the call date, the Issuer continues to 
pay principal and interest on the existing fixed rate bonds. On the 
call date, the loan is funded and swap cash flows begin. Proceeds 
are used to currently refund the existing fixed rate bond. The issuer 
pays a variable rate on the loan, a fixed rate to the swap provider, and 
receives a variable rate from the swap provider. As noted above, this 
structure has an alternative risk profile, which should be discussed 
and considered thoroughly prior to any execution with an entities’ 
financial advisor and qualified investment representative.

3. Taxable Advance Refundings
If market conditions are favorable enough, taxable advance 
refundings could be an option for some tax- exempt issuers. The 
assumption here is that current market taxable interest rates are 
lower than the outstanding bonds’ tax-exempt rates.

 

PNC CAPABILITIES
In this changing market environment, PNC is uniquely positioned to 
provide creative solutions specifically designed to meet the financing 
needs of a municipal issuer. Since PNC Capital Markets’ (“PNCCM”) 
bankers and PNC Bank’s relationship managers are both managed 
under the umbrella of PNC Public Finance, the integrated structure 
allows for coordinated capital markets and bank solutions for our 
clients. PNC Bank N.A. also maintains a Derivative Products Group 
team focused on the public finance sector. This team provides clients 
with general market knowledge and structuring expertise when 
developing comprehensive risk management strategies, along with 
the entities’ financial advisor and qualified investment representative, 
to meet specific objectives. Finally, while offering the full spectrum 
of Wall Street capabilities, PNCCM maintains a local presence, taking 
pride in having public finance personnel located in the geographic 
areas they serve.

NEXT STEPS
If you have any questions or would like to review this summary, please 
reach out to your PNC Bank Relationship Manager, or PNC Capital 
Markets banker.

This document is for informational purposes only. No part of this document may be 
reproduced in any manner without our prior written permission. The information 
contained herein is based on information we believe to be reliable and accurate; 
however, no representation is being made that this document is accurate or complete 
and it should not be relied upon as such. The information in this document is not 
intended to constitute financial, accounting, tax or legal advice and should not be 
relied upon in lieu of consultation with appropriate advisors. Opinions expressed herein 
are subject to change without notice.

We are not acting as a municipal advisor, and are not subject to the fiduciary duty 
established in Section 15B(c) (1) of the Securities Exchange Act of 1934, as amended, 
with respect to this communication or any related municipal financial product, 
issuance of municipal securities, or investment strategy for the investment of proceeds 
of municipal securities or municipal escrow investments.

PNC is a registered mark of The PNC Financial Services Group, Inc.

©2017 The PNC Financial Services Group, Inc. All rights reserved 
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TRAINING SCHEDULE
April 2018

Schedule is Subject to Change

Date Course Contact 
Hours

W/WW/
Both County Instructor Member Non- 

Member

4/10/18
#7640  Water and Wastewater Workplace Safety  

Confined Space, Trenching and Bloodborne 
Pathogens

6 Both Chester B. Spada $155 $190

4/10/18
#3018/6056 Activated Sludge: Filamentous 
Organisms / Troubleshooting the Activated 

Sludge Process with a Microscope
6 WW Berks M. Gerardi $195 $230

4/11/18
#3020/6950 BOD, Metabolism, Sludge 
Production and ORP/Odor Production, 

Prevention, and Control
6 WW Dauphin M. Gerardi $195 $230

4/11/18 #6963 Intermediate Applied Math for Drinking 
Water and Wastewater - Part 1 6 Both Washington W. Malehorn $95 $130

4/11/18 #873 Source Water Protection - Managing Risks 6 W Lancaster D. Roslevich $95 $130

4/12/18 #2199 Distribution I 6.5 W Adams D. Muir $95 $130

4/12/18 #2952 Securing Drinking Water and Wastewater 
Treatment Facilities 5 Both Clearfield C. Shutt $115 $150

4/12/18 #3608 GIS 4 Both Mercer M. Emery $95 $130

4/17/18 #1470 Basic Chemical Feed Math and Hydraulics 6 Both Indiana G. Cowles $95 $130

4/17/18 #6112 Conducting Annual Sanitary Surveys 5 W Lackawanna J. Jordan $95 $130

4/18/18 #5656 Wastewater Collection System Basics 7 WW Crawford Exeter Supply $95 $130

4/18/18 #1658 Using Activated Sludge Process Control 
Tools 6 WW Blair T. Goehring $95 $130

4/18/18 #6963 Intermediate Applied Math for Drinking 
Water and Wastewater - Part 1 6 Both Snyder W. Malehorn $95 $130

4/19/18 #2952 Securing Drinking Water and Wastewater 
Treatment Facilities 5 Both Monroe C. Shutt $115 $150

4/19/18 #5656 Wastewater Collection System Basics 7 WW Allegheny Exeter Supply $95 $130

4/19/18 #146 Operator Health and Safety Survival Guide 6 Both Schuylkill J. Jordan $95 $130

4/24/18
#3020/6950 BOD, Metabolism, Sludge 
Production and ORP/Odor Production, 

Prevention, and Control
6 WW Westmoreland M. Gerardi $195 $230

4/24/18 #6112 Conducting Annual Sanitary Surveys 5 W Erie J. Jordan $95 $130

4/25/18 #3035 Reducing Unaccounted for Water 6 W Lycoming W. Malehorn $95 $130

4/25/18 #1658 Using Activated Sludge Process Control 
Tools 6 WW Fayette T. Goehring $95 $130

4/26/18 #2199 Distribution I 6.5 W Tioga D. Muir $95 $130

4/26/18 #1470 Basic Chemical Feed Math and Hydraulics 6 Both Montgomery G. Cowles $95 $130

4/26/18 #146 Operator Health and Safety Survival Guide 6 Both Venango J. Jordan $95 $130



5SPRING 2018 KEYSTONE TAP 

April 2018 May 2018
Register for classes at:  WWW.PRWA.COM/STORE

Classes are regularly updated on our website.  Check here for the most up-to-date schedule!

Search: PaRuralWater  to stay up to 
date on all classes & events!

Date Course Contact 
Hours

W/WW/
Both County Instructor Member Non- 

Member

5/8/18 #2199 Distribution I 6.5 W Fayette D. Muir $95 $130

5/8/18 #6112 Conducting Annual Sanitary Surveys 5 W Montgomery J. Jordan $95 $130

5/8/18
#3018/6056 Activated Sludge: Filamentous 
Organisms / Troubleshooting the Activated 

Sludge Process with a Microscope
6 WW Mercer M. Gerardi $195 $230

5/9/18
#3020/6950 BOD, Metabolism, Sludge Production 

and ORP/Odor Production, Prevention, and 
Control

6 WW Beaver M. Gerardi $195 $230

5/9/18 #1658 Using Activated Sludge Process Control 
Tools 6 WW Clarion T. Goehring $95 $130

5/9/18 #6963 Intermediate Applied Math for Drinking 
Water and Wastewater - Part 1 6 Both Cumberland W. Malehorn $95 $130

5/10/18 #146 Operator Health and Safety Survival Guide 6 Both Lancaster J. Jordan $95 $130

5/15/18 #2199 Distribution I 6.5 W Centre D. Muir $95 $130

5/15/18 #146 Operator Health and Safety Survival Guide 6 Both Lycoming J. Jordan $95 $130

5/15/18 #1470 Basic Chemical Feed Math and Hydraulics 6 Both Monroe G. Cowles $95 $130

5/16/18 #1658 Using Activated Sludge Process Control 
Tools 6 WW Erie T. Goehring $95 $130

5/16/18 #3035 Reducing Unaccounted for Water 6 W Mercer W. Malehorn $95 $130

5/16/18 #873 Source Water Protection - Managing Risks 6 W Lackawanna D. Roslevich $95 $130

5/17/18 #2952 Securing Drinking Water and Wastewater 
Treatment Facilities 5 Both Venango C. Shutt $115 $150

5/17/18 #6112 Conducting Annual Sanitary Surveys 5 W Dauphin J. Jordan $95 $130

5/22/18
#3020/6950 BOD, Metabolism, Sludge Production 

and ORP/Odor Production, Prevention, and 
Control

6 WW Luzerne M. Gerardi $195 $230

5/22/18 #1470 Basic Chemical Feed Math and Hydraulics 6 Both Bedford G. Cowles $95 $130

5/22/18 #873 Source Water Protection - Managing Risks 6 W Clearfield D. Roslevich $95 $130

5/23/18 #3035 Reducing Unaccounted for Water 6 W Indiana W. Malehorn $95 $130

5/24/18 #3608 GIS 4 Both Blair M. Emery $95 $130

5/24/18 #2141 Hydrants, Valves & Meters “What, Where 
& How” 6 W Northampton Exeter Supply $95 $130

5/24/18 #2952 Securing Drinking Water and Wastewater 
Treatment Facilities 5 Both Adams C. Shutt $115 $150

5/31/18
#7640  Water and Wastewater Workplace Safety  

Confined Space, Trenching and Bloodborne 
Pathogens

6 Both York B. Spada $155 $190
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TRAINING SCHEDULE
June 2018

Schedule is Subject to Change

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

Date Course Contact 
Hours

W/WW/
Both County Instructor Member Non- 

Member

6/5/18 #6112 Conducting Annual Sanitary Surveys 5 W Adams J. Jordan $95 $130

6/5/18 #3036 The 10 Best Kept Water & Wastewater 
Process Management Secrets 6 Both Venango M. Harrington $120 $155

6/5/18
#3018/6056 Activated Sludge: Filamentous 

Organisms / Troubleshooting the Activated Sludge 
Process with a Microscope

6 WW Blair M. Gerardi $195 $230

6/6/18 #6963 Intermediate Applied Math for Drinking 
Water and Wastewater - Part 1 6 Both Clearfield W. Malehorn $95 $130

6/6/18 #3020/6950 BOD, Metabolism, Sludge Production 
and ORP/Odor Production, Prevention, and Control 6 WW Snyder M. Gerardi $195 $230

6/6/18 #7577 Advanced Disinfection Technologies for 
Water & Wastewater 6 Both Venango M. Harrington $120 $155

6/7/18 #146 Operator Health and Safety Survival Guide 6 Both Cambria J. Jordan $95 $130

6/12/18 #1470 Basic Chemical Feed Math and Hydraulics 6 Both Fayette G. Cowles $95 $130

6/12/18 #2199 Distribution I 6.5 W Lehigh D. Muir $95 $130

6/13/18 #873 Source Water Protection - Managing Risks 6 W Mercer D. Roslevich $95 $130

6/13/18 #5656 Wastewater Collection System Basics 7 WW Montgomery Exeter Supply $95 $130

6/14/18 #3608 GIS 4 Both Lackawanna M. Emery $95 $130

6/19/18
#3018/6056 Activated Sludge: Filamentous 

Organisms / Troubleshooting the Activated Sludge 
Process with a Microscope

6 WW Allegheny M. Gerardi $95 $130

6/19/18 #2199 Distribution I 6.5 W Indiana D. Muir $95 $130

6/20/18 #1658 Using Activated Sludge Process Control 
Tools 6 WW Beaver T. Goehring $95 $130

6/20/18 #3035 Reducing Unaccounted for Water 6 W Erie W. Malehorn $95 $130

6/21/18 #2952 Securing Drinking Water and Wastewater 
Treatment Facilities 5 Both Bedford C. Shutt $115 $150

6/27/18 #6963 Intermediate Applied Math for Drinking 
Water and Wastewater - Part 1 6 Both Lycoming W. Malehorn $95 $130



Water is our life
Water quality, discharges, regulations, the 
environment....rely on trusted partners

No resource is more precious than water. It gives us life and 
is vital to every business, whether you use it or supply it. 
Backed by years of experience and a complete product and 
service portfolio, Endress+Hauser and representative Forberg 
Scientific, Inc. are those trusted partners you can rely on to:

• Improve plant safety and availability

• Minimize your costs throughout the entire life cycle

• Help with risk reduction and failure management

• Optimize energy efficiency

• Ensure compliance with in-situ Heartbeat™ verification

• Simplify radar commissioning via Bluetooth® Technology

www.us.endress.com/water-wastewater

2350 Endress Place  •  Greenwood, IN  46143
www.us.endress.com  •  888-ENDRESS

800 Old Pond Road Suite 705  •  Bridgeville, PA  15017
www.forberg.com  •  412-257-1551

Reading | Lititz  |  Mountaintop | Pittsburgh | Pottsville | State College

800.825.1372 | entecheng.com

When you’ve got challenges to overcome, you need to make 
wise decisions to clear your hurdles now, while not creating 
more for the future. 
We take great care in ensuring your options consider all 
possibilities, so you can make that happen with con�dence. 

water
wastewater
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Featured Administrative Article

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

Explanation to Facilitate Reading of Legislative Bills

KEYSTONE TAP SPRING 20188

As 2017 was coming to a close, I fielded questions from clients 
regarding a recently enacted bill, which was a legislative priority 
for the trucking industry regarding the removal of a prohibition 
for certain sized trucks to operate during holiday periods.  The 
legislation addressed the industry’s request for relief from 
provisions in Title 75 (Vehicles) that were no longer necessary and 
actually ran counter to the original intent – double the amount of 
smaller trucks were being put on the road during holiday periods.  
The legislation had taken effect and the association had informed 
its members of our success in changing the law, but I found myself 
having to answer questions directly from association members 
regarding the act itself and how it was printed.  Wanting to be sure 
that they would still be in compliance; some association members 
looked at the newly printed act and were confused by seeing the 
provision we had removed still in print, which set off alarm bells 
about whether they could operate legally during the Thanksgiving 
holiday.  

Specifically, the question asked was: Why did the prohibition 
language that the industry wanted removed still appears in the 
printed act?  Those looking at the act were concerned that not 
following the usual procedure (using smaller trucks) would result 
in a violation since they could still see the prohibition language 
in the act.  

While the answer was simple, it reminded me that sometimes 
leaving out the “inside baseball” and procedural aspects of 
legislative actions may create problems for those not familiar 
with the jargon or “legalese” of government relations.  The simple 
answer to the holiday period question was that the prohibition 
language appeared in “brackets,” which meant that anything 
enclosed by those brackets was being removed.  Moreover, the 
brackets and anything enclosed by them were carried along into 
the pamphlet law version of the enacted legislation (the act) 
so the reader of the pamphlet law can tell the exact date that 
the bracketed material was removed from Pennsylvania law.  
Conversely, if the reader were to go online and look directly at 
the section in Title 75 (vehicles) that the act changed, they would 
have seen the language as it is now (the new law), without the 
language that was removed.

Therefore, I thought it might be a good time to review the 
Pennsylvania General Assembly’s explanation on how to read a 
bill or act:          

Explanation to facilitate reading of legislative bills

[Light face brackets] are used only in bills amending an existing 
law. They indicate that anything enclosed thereby appears in 
the existing law, but that it is proposed to omit it from the law 
as amended. The brackets and anything enclosed by them are 

carried along into the pamphlet law version of the bill, if the bill 
is finally enacted; thus, the reader of the pamphlet law can tell 
the exact date that the bracketed material was removed from 
Pennsylvania law. 

Underscoring is used only in bills amending an existing law. It 
indicates that the underscored matter does not appear in the 
existing law, but that it is proposed to insert it in the law as 
amended. The underscored matter will be carried into the law if 
the bill is finally enacted. 

Ellipses (* * *) are used only in bills amending an existing law. 
They indicate omitted law which is not proposed to be changed 
in the bill.

[Dark] face brackets are used only in bills that have been amended, 
either in committee or on the floor of either House. They indicate 
brackets inserted by such amendment and have the same effect 
as light face brackets. 

Strike out type is used only in bills that have been amended either 
in committee or on the floor of either House. They indicate that 
anything so printed appeared in a previous print of the bill but is 
to be deleted, and will not appear in the text of the law if the bill 
is finally enacted.

CAPITAL LETTERS are used only in bills that have been amended, 
either in committee or on the floor of either House. They indicate 
that the matter in capital letters did not appear in the original 
print of the bill, but was inserted into the bill by amendment in 
either House. The matter in capital letters will be carried into the 
law, if the bill is finally enacted in ordinary print, unless it is also 
underscored, in which case it will be printed in italics. 

Strike out type and CAPITAL LETTERS indicate only the 
amendments made to the bill at the last previous state of 
passage. All prior strike out amendments are dropped entirely 
from the new print and all insert amendments previously shown in 
CAPITAL LETTERS are reset in lower case type. The one exception 
to this rule is a House bill amended more than once in the Senate 
or a Senate bill amended more than once in the House will, on the 
second and subsequent printings cumulate all amendments made 
in the latter House, so that all amendments in which concurrence 
by the House of origin is required will stand out.

The line immediately preceding the title of the bill shows the 
stage of passage at which the amendments appearing on that 
print were made. All preceding printer’s numbers of each bill are 
shown in consecutive order in a line at the top of the first page of 
each bill. 
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Conclusion

Sometimes providing the “inside baseball” and procedural 
aspects of legislative actions causes people’s eyes to glaze over 
and we hear cries of too much information.  However, there are 
other times when it’s appropriate to remind people of the basics; 
understanding that not everyone knows what those of us in 
government relations may take for granted.  It is also important 
to note that the Environmental Quality Board also uses the same 
procedures of brackets, underscoring, and etc. in the regulatory 
process as the General Assembly uses for bills.

I hope this article provides some insight into the “inside baseball” 
aspect of government relations and will help you to better 
understand the various proposals that PRWA identifies and puts 
forth for your consideration and comment.  Finally, please feel free 
to continue to ask me questions, as effective communications 
about the issues of the day will only make our industry better 
informed and more active on the issues important to the water 
and wastewater industries.

Erik Ross can be reached at erik@millirongoodman.com or 717-
232-5322.   

 “Explanation to facilitate reading of legislative bills,” Pennsylvania 
General Assembly website http://www.legis.state.pa.us/cfdocs/
billinfo/how_to_read.cfm

WHEELING

PITTSBURGH

MORGANTOWN



Water | Column

Sitting here writing this article after a recent subfreezing 
cold spell and being out in the weather assisting systems 
with water losses, I am thinking about all the systems where 
I have found a number of issues with their valves hindering 
the process. Looking for valves takes up a lot of time and 
then finding them buried under pavement or frozen ground 
and non-operable because the valve boxes are full to the top 
with dirt, operating nuts are missing, packing is leaking, or 
bonnet bolts are corroded is frustrating when time is of the 
essence when the levels in your storage tanks are dropping 
and your customers are under a Boil Water Advisory. Valve 
maintenance is an important part of maintaining a system 
before it’s time to find and resolve a problem.  The valves 
are installed in a system for a reason– they have a purpose.  
When needing to redirect the flow of water, leak detection 
and to make any repairs, valves are necessary to create as 
little inconvenience to the customer as possible.

Properly located and operational valves are critical when 
a portion of the distribution system must be isolated, 
such as when a line break occurs.  A valve maintenance 
program extends valve life and results in long term savings 
to the system.  A water system must have a program for 
inspecting, exercising and maintaining system valves.  At a 
minimum, the program should include locating, mapping, 
exercising, and documenting of the valves. 

An accurate updated system map indicating the location 
and identification of all valves is essential to both the valve 
and hydrant maintenance programs.  This map should 
indicate all distribution lines, line sizes, valve locations, 
hydrant locations and corresponding valve and hydrant 
numbers.  The map is critical if valves are to be located in a 
timely manner during an emergency.  

Documentation of valve type, date of last exercise, number 
of turns to close and a record of maintenance work for each 
valve should include a schedule for exercising valves and 
performing maintenance.  This may simply be a statement 
of how often and in what order valves are to be exercised.  A 
review of valve records will indicate whether the program 
is being executed according to the plan.  Records of the size, 
type, date of last exercise, number and direction of turns 
to close and maintenance work for each valve must also be 
maintained.

Once you’ve located valves in the system, keep good records 
about them. Document as much information as possible, 
including valve size and type, function, manufacturer, 
type of access, normal position (open or closed), whether 
the valve opens right or left, date installed and maintained, 
and the number of turns required to open or close the valve 

completely. Master records should be maintained in a central 
location with an easily printed copy that can be taken out in 
the field. Many systems are using global positioning system 
(GPS) to record the location of valves. You can simply 
devote a single page in a notebook to each valve, which 
includes all pertinent information and a sketch of the valve 
location relative to intersection, hydrants or property lines.  
Procedures for exercising valves and performing routine 
maintenance are also recommended to ensure consistency.  

I am sure everyone has a horror story about locating and 
exercising your valves but they are useless if they can’t be 
found or operated. Keep them maintained so they are there 
when you need them in an emergency. 
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Importance of Valves
By: Glenn Cowles

Glenn Cowles
Water Technician 

gcowles@prwa.com
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Opening Session
11:00 AM - 12:00 PM
Joe Curcillo - “The MindShark” Mentalist & Entertainer 
Experience the Magic of Connections!
The Mentalist Attorney, Joe Curcillo has performed for over 30 years 
in all types of venues.  From Vegas Casinos to New York corporate 
offices to Caribbean Resorts to cheap motels in Des Moines, but his 
favorite place is in YOUR head!  Joe’s unique style & stage presence 
will keep you laughing as he highlights your thoughts.  His interactive 
mindreading show will keep everyone on their toes as he treats their 
minds like an open book.

Sponsored by Nittany Engineering Associates 
   a division of Century Engineering, Inc.

Exhibit Hall Grand Opening
5:00 PM - 6:30 PM
Come visit with all the exhibitors that have come to talk to you before heading over to 
Champs!

Certified Training Classes
1:30 PM - 5:00 PM
Earn up to 3 Contact Hours!

Meet & Greet at Champ’s
6:30 PM - 10:00 PM

We start off the first day of conference with great 
food, company, and entertainment at one of 

State College’s finest establishments!  We offer 
transportation as well to and from Champ’s from 

all sponsored hotels (see page 30).

Sponsored by Gwin, Dobson & Foreman

ALL MEALS & EVENTS ARE INCLUDED WITH THAT DAYS 
REGISTRATION



WEDNESDAY, MARCH 21 
Certified Training Classes

8:00 AM - 5:00 PM
Earn up to 6 Contact Hours, with lunch between sessions!

Texas Hold ‘Em Tournament
8:30 PM
All skill levels welcome to play in our annual tournament.

Sponsored by PA Water Specialties
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Exhibit Hall Extravaganza
5:00 PM - 8:00 PM
With a chance to win a Dream Disney 
Vacation Give-Away
Come eat a delicious meal and visit with over 127 
exhibitors.  And don’t miss the chance to win a 
Dream Disney Vacation!

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

Turkey Calling Contest
7:30 PM

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

Sponsored by Sensus & LB Water

Cornhole Tournament
8:30 PM

Come test your skills at this tailgate favorite while 
listening to live music by Pure Cane Sugar. 

 
Sponsored by A&H Equipment



THURSDAY, MARCH 22
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Closing Celebration
5:30 PM - 8:00 PM

Featuring the Tribute to Excellence Awards
Join us as we recognize the best in the industry 

with food, drinks and live music by Tommy 
Wareham, The Piano Man.

Sponsored by Core and Main

THANKS TO ALL OUR SPONSORS

WWW.PRWA.COM/CONFERENCE
Call (800) 653-7792 with questions!

Certified Training Classes
8:00 AM - 5:00 PM
Earn up to 6 Contact Hours, with lunch between sessions!

FRIDAY, MARCH 23 
Certified Training Classes
8:00 AM - 11:30 AM
Earn up to 3 Contact Hours
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Slippery Rock Municipal 
Authority Water System

KEYSTONE TAP SPRING 201816

The Slippery Rock Municipal Authority Water System 
is located in the Township of Slippery Rock in Western 
Pennsylvania in Butler County. Slippery Rock Authority 
employs 1 part time and 11 full time employees to manage 
and operate the water and wastewater systems which are 
owned. The authority supplies water to approximately 
1,900 connections serving an approximate population of 
15,000 people which includes the population of Slippery 
Rock University, which uses approximately 4.8 to 6.5 
million gallons per month, depending on the student 
population. Permits for the university’s wells, chlorination 
system, distribution system, and storage tank with booster 
pumps were transferred to the authority in 1991 and 1992 
with the university maintaining and performing repairs to 
the distribution system on the campus. The original wells 
and chlorination are no longer used by the authority.

The first waterworks facility in the borough was 
constructed in 1892 and the borough created the Slippery 
Rock Municipal Authority in 1954. The authority built 
an iron filtering plant in 1965. In 1985 the Authority 
approved a comprehensive plan to expand the system into 
Slippery Rock Township supplying approximately 650 

customers today. The authority’s water system’s source is 
3 groundwater wells with 2 treatment facilities, 29 miles 
of water mains of various sizes, and storage capacity of 
2,616,000 gallons between 3 storage tanks.

Slippery Rock had dealt with deteriorating water quality 
concerns related to iron and manganese levels, and the 
Authority decided it was time to take action. Due to aging 
infrastructure and a diminishing well field, the Slippery 
Rock Municipal Authority began looking for a new aquifer 
and treatment options. Planning, design, permitting, 
bidding and construction started and the authority 
was awarded a $7,312,000 low interest loan to fund the 
construction of improvements to the water system. It was 
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decided to develop a new well and construct a new treatment 
facility and upgrade their existing treatment plant on 
Forrester Road after the new facility was operational.

A new well was drilled and flow tested in 2009 on Hines 
Road with a capacity of 1,152,000   gallons per day. The well 
was permitted with the PA Department of Environmental 
Protection and a new treatment facility was constructed 

and permitted in 2013. Tonka Water was selected 
to design the treatment systems using Duralator 
Treatment Systems for both treatment plants. The 
Duralator filters include aeration, detention, and 
greensand filtration in a compact unit and utilizing 
isolated cells so cells can be taken offline for 
maintenance while continuing to treat water with 
the other cells along with Simul-Wash backwash 
systems saving water in the backwash cycles. A 
Reverse Osmosis Membrane System was constructed 
at the Hines Road Plant for Total Dissolved 
Solids (TDS) control in addition to the greensand 
filtration. Sodium Potassium Permanganate is used 
for oxidation and corrosion control is obtained by 
the use of Sodium Hydroxide and Orthophosphate. 
Complete plant controls were provided with a 
SCADA system making both treatment plants 
automated and operator friendly. A new 10 inch 
transmission line was also installed connecting the 

new treatment plant to the distribution system. Slippery 
Rock has been proactive in controlling their water losses 
by diligent leak detection and by replacing several main 
water lines throughout the distribution system. After start 
up, both treatment systems have been delivering consistent 
cost effective high quality drinking water.



Tom Goehring
Wastewater Technician 

tgoehring@prwa.com

FIND ANSWERS TO THESE 
QUESTIONS ON PAGE 61
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I HATE MATH!

By: Tom Goehring

Those of you who have attended any of my classes 
recently know that at the end of almost every class 
we do some math review.  Most days everybody in 
the room usually moans and complains about it and 
they tell me how much they hate math or they have 
a spreadsheet to do it.  Believe me when I say there 
is a reason I do this.  I have found that by relying 
on spreadsheets a lot of us have forgotten how to do 
computations that used to be an everyday practice.  The 
saying “If you don’t use it, you lose it” applies to a lot 
of us when it comes to math, myself included.  I don’t 
have anything against spreadsheets, they make life 
much easier and faster, but one day you may be out in 
the field without access to your computer and have to 
do a calculation.  Sure the guys that work with you will 
have a smart comment when you take out your phone 
and figure out the answer on the calculator, but they’re 
just doing it because they’re jealous (at least that’s what 
our Mother’s always told us).  So I decided that I would 
give you a few sample problems to exercise your brain, 
but not simple problems, that are the equivalent of 
exercising your biceps 12 ounces at a time.  I know a 
lot of us are very good at that.   Problems that are a 
little challenging and require some thinking…maybe 
even note paper.  One of the biggest mistakes is letting 
the question beat you before you even start.  Keep it 
simple and remember we use the same formulas over 
and over.  Give these a try.

1. A WWTP uses one ton chlorine cylinders to 
disinfect their effluent.  They currently have 4 full 
and 1 half full cylinder on site.  They discharge 
2.6 MGD per day with a chlorine demand of 4.2 
mg/L and residual of 0.4 mg/L.  They order more 
chlorine when they are down to one full cylinder 
remaining.  How many days will it be until they 
need to order chlorine?

2. What horsepower pump is required to discharge 
800 gpm at 75 psi?

3. Your activated sludge plant treats 2.3 MGD with 
a BOD of 220 mg/L.  The primary clarifiers 
remove 30% of the BOD.  How many pounds of 
MLVSS should be in the process if you are trying 
to maintain an F/M ratio of 0.3?

4. A WWTP has an effluent flow of 2.3 MGD with 
a chlorine demand of 3.3 mg/L and a residual of 
0.6 mg/L.  If they are disinfecting with a sodium 
hypochlorite solution that contains 3% available 
chlorine, what should the chlorine pump setting 
be in gpm?

 Well, how did you do?  Hopefully you didn’t 
cheat and look at the answers first.  These are real 
world calculations that you could come across on a 
daily basis.  Your other option is to call your engineer 
and have them figure out the answer, but I wonder how 
much that would cost?  There’s another math problem 
for you to calculate.
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I have been working in the storm water area for some 
years now. On stepping back and looking at what we are 
trying to accomplish, I have noticed some similarities, 
and new issues, with when we first started to focus on 
wastewater treatment plants back in the 1960’s and storm 
water in the present.

People became more concerned with the pollution in 
our waterways back in the fifties and sixties.  The public 
wanted the government to do something about the 
continuing degradation of our water quality.  The federal 
government responded with more legislation (ie. The Clean 
Water Act in 1972) that required better control of what we 
were discharging into these water bodies.  This meant that 
we needed to keep our pollution out of the water.  Studies 
showed that certain materials could be cleaned from the 
water before it was discharged back into our streams and 
lakes. It would require some major public education to help 
people understand the importance of this process and why 
it was important to pay for the treatment.

The technology was there to utilize the naturally 
occurring micro-organisms in the soil to break down these 
pollutants prior to discharge.  With this in mind, much 
grant money was made available for cities and towns to 
construct wastewater treatment facilities that would meet 
this pollution reduction need.  If not for the availability of 
this “free” money, our treatment facilities would have taken 
much longer to install as all cities and towns have limited 
budgets with which to improve their environment.

We now have thousands of wastewater treatment facilities 
around the country.  These systems are eliminating much 
pollution that used to go back out into the waterways.  
We have eliminated a portion of our wastewater streams 
pollution as a result.  It took some time for this to be an 
accepted process to deal with the pollution.  Residents were 
asked to pay a fee in order that the town or city wastes could 
be properly treated.  Over time, this became the norm and 
people did understand the need for this pollution control. 

The amount we pay to have good quality water is one of 
the best bargains we have in this country. In most cases, we 
pay more for our internet, cell phones, and cable television 
than we pay for our water.  When you look at life necessities 
vs. life wants there is no contest.  We cannot have the 
lifestyle we want without a good supply of fresh water and 
we will have to pay for it.

We are again faced with a pollution issue with storm water 
runoff.  Studies have shown that storm water runoff from 
urban areas is the third leading cause of pollution to our 

waterways (agriculture and acid mine drainage are number 
one and number two respectively).  We have technologies 
to address this pollution but, as everything else, this costs 
quite a bit of money.  The “free” money that was seen in 
the 60‘s and 70’s is no longer available. Other sources of 
funding need to be found in order to address this source 
of pollution.  People again need to be educated on why we 
need to eliminate this pollution.  It will again take time for 
this to become the normal scheme of things.  

One thing I have noticed through the years is when 
people are given the facts on why things have to be done, 
the majority will come to very similar conclusions on how 
to address the issues.  Common sense will usually win out 
but it does take time and education to become the accepted 
practice.  We just have to keep things in perspective on what 
is truly quality of life necessities versus the luxury items we 
have that are just enhancements to our base needs.

I see the storm water runoff pollution control as another 
necessary need for quality of life.  More groups, companies, 
and government entities are becoming involved in storm 
water management.  The technologies and resources are 
constantly improving and expanding.  As most major 
changes are not readily accepted, it will take time and effort 
to change.  Individuals, companies, industry, organizations, 
local, state, and federal governments will need to work 
together to meet the objectives of better quality water for 
the future.

Remember, We All Live Downstream.
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Observations on Storm Water Controls in Pennsylvania
By Mark Gregory

Mark Gregory
Stormwater Manager 
mgregory@prwa.com





Robin Montgomery
Sourcewater Protection Specialist 

rmontgomery@prwa.com
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So Where Are We Now?
By Robin Montgomery

First, let me say Thank You, to everyone who contacted 
me for the Rate Study Guide.

It is always available to any systems, just an email away.
Now onto the next!  So where are we, as far as, source 

water protection?  As far as I see it, it should be a priority 
on everyone’s list.  It will take the effort of all, to protect one 
of the most important natural resources we have on earth.  
Have you forgotten WATER is the one thing we can’t live 
without. 

Believe it or not, life does go on without:
• Cell phones   
• Internet
• Cable
• (Even) Electricity 

This has all been done before, but without Water, life will 
cease.   

These can be very expensive luxuries that we pay for and 
are usually never late on our payments. 

Without WATER there is no Life (Which means):
• Us  
• Food  
• Plants 
• Trees  
• Animals 

Water is probably one of the less expensive monthly bills 
we have to pay.  But as for your customers, it is sometimes 
the very last bill they pay.  Which in turn, can cause more 
work, because late payments end up with late notices, 
and possible shut offs.  Educating your customers on the 
importance and cost efficiency of paying their bills on time 
is ongoing but good practice, and worth the effort.  

So whether you have your own source, or you buy water 
from another system, you should be practicing source water 
protection.  It is the responsibility of every system to educate 
your customers on the importance of protecting ground 
water and conservation.  

Educate your customers on ground water protection.
• If you don’t want to drink it, DON’T dump it
• How to safely dispose of household chemicals
• Promote Drug Take Back Days with your local 

police
• How to safely dispose of used oil
• Septic tank maintenance
• Home heating oil tank inspections/maintenance

This is a small list of education material we have available.  
Just ask! 

Conservation is another important issue that needs to be 
promoted.  There are many ways to educate your customers 
on the importance and how to conserve. Here are just a few 
to get you started.

• Check and repair leaking faucets, toilets and leaking 
pipes.

• Don’t run water while brushing your teeth or 
shaving

• Recycle water when possible
• Take shorter showers
• Wash full loads of laundry
• Use garbage disposal sparingly

Post information in the office, conveniently located so 
customers will see it, start a kids corner, where you can 
place source water protection information and activities just 
for the kids.  Coloring pages, puzzles and more, it is never 
too early to start educating the little ones.  Our children 
are learning to be environmentally conscientious at a very 
young age, so be sure and help out.  Ask the kids to bring 
colored pictures back to the office and you can hang them 
up for all to see. And if you haven’t guessed, we have more 
information on water conservation, too!  Just ask! 

We need WATER, WATER needs us.   
PROTECT!  CONSERVE!

Please feel free to contact the PRWA Sourcewater 
Protection Team for more information!

Robin – rmontgomery@prwa.com
Don - dmuir@prwa.com 
Danielle – droslevich@prwa.com 
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Overview of the NPDES Permitting Process
By Mark Gregory
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It is important for your facility to be aware of the NPDES 
process and its importance to the facility’s goals.  Below is 
an Overview of the NPDES Permitting Process from EPA. 
The entire NPDES process can be found at:  

https://www.epa.gov/npdes/about-npdes 

CHAPTER 3. Overview of the NPDES Permitting Process 
This chapter presents an overview of the different types of 

National Pollutant Discharge Elimination System (NPDES) 
permits, the major permit components, and the permit 
development and issuance process. The permit process is 
illustrated by flow charts. The tasks identified within the 
flow charts are described in detail in subsequent chapters. 

3.1  Types of Permits 
The two basic types of NPDES permits are individual 

and general permits. These permit types share the same 
components but are used under different circumstances 
and involve different permit issuance processes. 

3.1.1 Individual Permits 
An individual permit is a permit specifically tailored 

to an individual facility. Upon receiving the appropriate 
application form(s), the permitting authority develops a 
permit for that facility on the basis of information from the 
permit application and other sources (e.g., previous permit 
requirements, discharge monitoring reports, technology 
and water quality standards, total maximum daily loads, 
ambient water quality data, special studies). The permitting 
authority then issues the permit to the facility for a specific 
period not to exceed 5 years, with a requirement to reapply 
before the expiration date. 

3.1.2 General Permits 
A permitting authority develops and issues a general 

permit to cover multiple facilities in a specific category of 
discharges or of sludge use or disposal practices. General 
permits can be a cost-effective option for agencies because 
of the large number of facilities that can be covered under 
a single permit. According to Title 40 of the Code of 
Federal Regulations (CFR) 122.28(a)(2), general permits 
may be written to cover stormwater point sources or other 
categories of point sources having the following common 
elements: 

• Sources that involve the same or substantially 
similar types of operations. 

• Sources that discharge the same types of wastes or 
engage in the same types of sludge use or disposal. 

• Sources that require the same effluent limitations 
or operating conditions, or standards for sewage 
sludge use or disposal. 

• Sources that require the same monitoring where 
tiered conditions may be used for minor differences 
within a class (e.g., size or seasonal activity). 

• Sources that are more appropriately regulated by a 
general permit. 

The regulations at § 122.28(a)(1) provide for general 
permits to cover dischargers within an area corresponding 
to specific geographic or political boundaries such as the 
following: 

• Designated planning area. 
• Sewer district. 
• City, county, or state boundary. 
• State highway system. 
• Standard metropolitan statistical area. 
• Urbanized area. 

The regulation also allows a general permit to cover 
any other appropriate division or combination of such 
boundaries. For example, EPA has issued general permits 
that cover multiple states, territories, and tribes where EPA 
is the permitting authority. 

Where a large number of similar facilities require permits, 
a general permit allows the permitting authority to allocate 
resources in a more efficient manner and to provide more 
timely permit coverage than issuing an individual permit 
to each facility. In addition, using a general permit ensures 
consistent permit conditions for comparable facilities. 

3.2  Major Components of a Permit 
All NPDES permits consist, at a minimum, of five 

sections: 
Cover Page: Contains the name and location of the 

permittee, a statement authorizing the discharge, and a 
listing of the specific locations for which a discharge is 
authorized. 

Effluent Limitations: The primary mechanism for 
controlling discharges of pollutants to receiving waters. A 
permit writer spends the majority of his or her time, when 
drafting a permit, deriving appropriate effluent limitations 
on the basis of applicable technology and water quality 
standards. 

Monitoring and Reporting Requirements: Used to 
characterize wastestreams and receiving waters, evaluate 
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Continued on Next Page

wastewater treatment efficiency, and determine compliance 
with permit conditions. 

Special Conditions: Conditions developed to supplement 
numeric effluent limitations. Examples include additional 
monitoring activities, special studies, best management 
practices (BMPs), and compliance schedules. 

Standard Conditions: Pre-established conditions that 
apply to all NPDES permits and delineate the legal, 
administrative, and procedural requirements of the NPDES 
permit. 

In addition to the components of the permit, a fact 
sheet or statement of basis explaining the rationale for 
permit conditions makes up part of the documentation 
that supports a draft permit. Section 11.2 of this manual 
includes additional discussion of permit documentation 
and the required elements of a fact sheet or statement of 
basis. 

Although the major sections of a permit listed above 
are part of all permits, the contents of some sections vary 
depending on the nature of the discharge (e.g., municipal 
effluent, industrial process wastewater, stormwater, 
vessel discharges) and whether the permit is issued to an 
individual facility or to multiple dischargers (i.e., a general 
permit). Exhibit 3-1 shows the components of a permit 
and highlights some distinctions between the contents of 
NPDES permits for municipal (i.e., POTW) and industrial 
facilities. Permit writers should note that it is common for 
different permitting authorities to use different names for 
each section of a permit. 

Exhibit 3-1 Permit components 

3.3  Overview of the Development and Issuance 
Process for NPDES Individual Permits 

While the limitations and conditions in NPDES 
individual permits are unique to each permittee, the 
process used to develop the limitations and conditions and 
issue each permit generally follows a common set of steps. 
Exhibit 3-2 illustrates the major steps to develop and issue 
NPDES individual permits and also serves as an index 
for the subsequent chapters of this manual by identifying 
which chapter presents more detailed information on each 
step. 

For individual permits, the permitting process generally 
begins when a facility operator submits an application. 
After receiving the application and making a decision to 
proceed with the permit, the permit writer reviews the 
application for completeness and accuracy. When the 
permit writer determines that the application is complete 
and has any additional information needed to draft the 
permit, the permit writer develops the draft permit and the 
justification for the permit conditions (i.e., the fact sheet or 
statement of basis). 

The first major step in the permit development process 
is deriving technology-based effluent limitations (TBELs). 
Following that step, the permit writer derives effluent 
limitations that are protective of state water quality 
standards (i.e., water quality-based effluent limitations 
[WQBELs]) as needed. The permit writer then compares 
the TBELs with the WQBELs and, after conducting an anti-
backsliding analysis if necessary, applies the final limitations 
in the NPDES permit. The permit writer must document 
the decision-making process for deriving limitations in the 

permit fact sheet. It is quite possible 
that a permit will have limitations 
that are technology-based for some 
parameters and water quality-based 
for others. For example, a permit 
could contain effluent limitations for 
total suspended solids (TSS) based 
on national effluent limitations 
guidelines and standards (effluent 
guidelines) (technology-based), 
limitations for ammonia based 
on preventing toxicity to aquatic 
life (water quality-based), and 
limitations for 5-day biochemical 
oxygen demand (BOD5) that have 
different bases, such as an average 
monthly limitation based on 
effluent guidelines and a maximum 
daily limitation based on water 
quality standards. 
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Exhibit 3-2 Major steps to develop and issue NPDES 

individual permits 
 

After effluent limitation development, the permit 
writer develops appropriate monitoring and reporting 
requirements and facility-specific special conditions. The 
permit writer then adds standard conditions, which are the 
same for all permits. 

The next step is to provide an opportunity for public 
participation in the permit process and EPA review of the 
permit or, in the case of an EPA-issued permit, certification 
under CWA section 401 by the state with jurisdiction over 
the receiving water that the permit will comply with its 
water quality standards. The permitting authority issues 
a public notice announcing the draft permit and inviting 
interested parties to submit comments. If there is significant 
public interest, the permitting authority can hold a public 
hearing. Taking into consideration the public comments, 
the permitting authority then produces a final permit, with 

careful attention to documenting the process and decisions 
for the administrative record, and issues the final permit to 
the facility. The permitting authority might decide to make 
significant changes to the draft permit according to public 
comment and then provide another opportunity for public 
review and comment on the revised permit. Section 11.3 of 
this manual discusses items to address before final permit 
issuance in more detail. 

3.4  Overview of the Development and Issuance 
Process for NPDES General Permits 

The process for developing and issuing NPDES general 
permits is similar to the process for individual permits; 
however, there are some differences in the sequence of 
events. Exhibit 3-3 illustrates the major steps to develop 
and issue NPDES general permits. 

Exhibit 3-3 Major steps to develop and issue NPDES 
general permits 

 For general permits, the permitting authority first 
identifies the need for a general permit and collects data 
that demonstrate that a group or category of dischargers 
has similarities that warrant a general permit. In deciding 
whether to develop a general permit, permitting authorities 
consider whether 

• A large number of facilities will be covered. 
• The facilities have similar production processes or 

activities. 
• The facilities generate similar pollutants. 
• Whether uniform WQBELs (where necessary) will 

appropriately implement water quality standards. 



27SPRING 2018 KEYSTONE TAP

Technical | Wastewater
The remaining steps of the permit process are the 

same as for individual permits. The permitting authority 
develops a draft permit that includes effluent limitations, 
monitoring conditions, special conditions, and standard 
conditions. The permitting authority then issues a public 
notice and addresses public comments, completes the EPA 
review or CWA section 401 certification process, develops 
the administrative record, and issues the final permit. The 
final permit will also establish the requirements for the 
specific information that must be submitted by a facility 
that wishes to be covered under the general permit.  

After the final general permit has been issued, facilities 
that wish to be covered under the general permit typically 
submit a Notice of Intent (NOI) to the permitting authority. 
After receiving the NOI, the permitting authority can 
request additional information describing the facility, 
notify the facility that it is covered by the general permit, or 
require the facility to apply for an individual permit. 

Mark Gregory
Stormwater Manager 
mgregory@prwa.com
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London Grove Township 
Municipal Authority

London Grove Township Municipal Authority is proud to 
provide an environmentally sound sewage system through 
Spray Irrigation/Lagoon Treatment and Storage wastewater 
operations.  The federally designated Wild and Scenic White 
Clay Creek flows through London Grove Township.  This 
is one of the many reasons stream discharge has not been 
a sewage choice for London Grove Township Municipal 
Authority.  The Township and Municipal Authority 
will continue to strive for environmental excellence.  
The importance in disposing of wastewater through 
groundwater recharge is innovative and its significance to 
future generations is immeasurable.  

London Grove Township Municipal Authority operates 
two spray irrigation/lagoon treatment storage facilities.  
Wastewater Treatment Plant No.1 (WWTP No. 1) was 
built in the late 1990’s and the Municipal Authority took 
dedication of the plant in December of 2002.  WWTP #1 
is located on and around the Inniscrone Golf Course.  The 
London Grove Township Municipal Authority Wastewater 
Treatment Plant No. 1, (LGTMA WWTP No. 1) located in 
London Grove Township, Chester County, Pennsylvania, 
is a lagoon treatment/spray irrigation facility designed 
to treat an average daily flow of 243,000 gallons per day.  
Two irrigation areas exist, a primary area consisting of 
approximately 46 acres of dedicated spray area and a 
secondary area consisting of approximately 72 acres of 
golf course greens, tees and fairways.  Tertiary treatment is 
provided for all irrigated effluent.  Influent to the treatment 

plant passes through the first 2-celled aerated lagoon by 
gravity and is then stored in the second 2-celled aerated 
lagoon until a predetermined volume is reached.  When the 
appropriate water level is reached in the second lagoon, the 
filtering operation is automatically started.  Water is pumped 
to the filters, chlorinated and sent to one of four lagoons 
until it is needed for irrigation.  A golf course type pumping 
station is located adjacent to storage lagoon #2 and is used 
to irrigate both the primary and secondary spray areas. 

A groundbreaking ceremony was held in November of 
2010 for Wastewater Treatment Plant No. 2 (WWTP No. 
2).  Several dignitaries, township officials, engineers and 
staff attended the ceremony.  The London Grove Township 
Municipal Authority was awarded a $5,000,000 H2O PA 
“Shovel Ready” Grant in July 2009.  The grant was earmarked 
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for the construction of a municipal spray irrigation/
lagoon treatment wastewater treatment plant.  The grant 
application was submitted to the Pennsylvania Department 
of Economic Development in Harrisburg and awarded by 
the Commonwealth Financing Authority.  The award was a 
large component in making this plant come to fruition.  The 
Chester County Planning Commission awarded a $250,000 
spray irrigation grant in 2005.  This money was used toward 
the acquisition of the 57 acres on 333 Rose Hill Road where 
the plant is located.  

The London Grove Township Municipal Authority 
Wastewater Treatment Plant No. 2, (LGTMA WWTP No. 
2) located in London Grove Township, Chester County, 

Pennsylvania, is a lagoon treatment/spray irrigation facility 
designed to treat an average daily flow of 143,355 gallons 
per day and a permitted average daily flow of 95,570 gallons.  
The facility consists of an aerated treatment lagoon, divided 
into two cells.  Effluent from the treatment lagoon is pumped 
through a disc filter, and passes through an ultraviolet 
disinfection system before it is stored in an aerated storage 
lagoon.  The treated effluent is spray irrigated on 13.53 acres, 
which is divided into three zones.

London Grove Township and Municipal Authority’s 
leaders are extremely aware of their responsibility to the 
environment.  That is why London Grove Municipal 
Authority operates two state of the art wastewater treatment 

plants that will support future public sewer 
needs for any residential or commercial 
development South of Route 1 in London 
Grove Township.  Essentially, they feel 
it is the right way to process sewage in 
this manner.  In years to come Mother 
Nature will thank them for their efforts to 
preserve the environment.  
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A Letter from Dave
By Dave Muzzy

I would like to take this opportunity to say that the 
rumors of my demise have been greatly exaggerated! I am 
still around and still kicking - just not as high as I used to! 
For those that haven’t heard, I would like to take this time to 
explain why I’ve been absent lately. 

On July 25, 2017, I was drinking coffee, hanging out 
and talking to Penny, Joe, and Stacey outside at our office. 
That, pretty much, is all that I remember of that day. For 
some, still unknown, reason I blacked out. I completely lost 
consciousness. I fell backwards, hit my head on the building, 
breaking off a nice size piece of wood, and then bounced my 
head off of the driveway. Larry, Moe, and Curly (aka Penny, 
Joe, and Stacey) did the best that they could to stop the 
torrential bleeding that was coming from my head until the 
ambulance arrived. I was transported to Mt. Nittany Medical 
Center for evaluation by none other than Spiderman (or, 
at least that’s what his t-shirt said)! He decided that I was 
too unstable for them to treat so he stapled my head back 
together and I was transferred to Hershey Medical Center. 
In a car. With my wife driving. I’m lucky to be alive!!

I was in and out of the hospital, back and forth to doctors, 
until I met Sister Elizabeth on one of my ER visits. She was 

NOT happy with the care I had received up to that point and 
admitted me immediately for evaluation. I was diagnosed 
with a traumatic brain injury from the fall. The cause of my 
loss of consciousness has never been definitively pinpointed. 
My family doctor thinks it was because of a low level of 
potassium in my body that caused my blood pressure to 
plummet and me to black out. No one knows for sure. I’ll 
probably never know.

Because of the TBI (traumatic brain injury), I have had 
to relearn how to walk, talk, see, and all of those fun things 
that people take for granted. I’ve been to more doctors and 
hospitals and specialists than I ever thought possible. But I 
am getting better, just not as quickly as I would like. I would 
rather take it slow and steady than to rush back to work and 
injure myself, or worse, injure someone else.

I would like to take this opportunity to thank everyone 
for all of their thoughts and prayers for me. The outpouring 
of cards and phone calls (once my wife unblocked my 
phone!) has been overwhelming and truly humbling. I am 
beyond blessed to know such a great group of people and to 
work for such a wonderful organization like PRWA! Words 
can never express how much your words of encouragement 
have meant to me throughout my recovery. 

So long for now. I will try to keep everyone updated if 
anything changes for me. Thank you for everything.
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Dave Muzzy
Chief Staff Officer
Water Technician  

dmuzzy@prwa.com

Dave with his wife, Deb, at the PRWA Christmas Party

Traumatic Brain 
Injury Awareness
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Low-Cost Methods to Protect Your Drinking Water Sources
By Danielle Roslevich

Source water protection can often seem like a hassle 
due to lack of funds to implement a plan.  However, 
various low-cost methods exist in which any water system 
could participate or organize.  Most of these options 
revolve around education and outreach for source water 
protection.  Providing information to your community 
members is the best starting point to protecting your water 
sources.  Sometimes, your customers have no knowledge 
on drinking water sources and contamination.  By simply 
informing them and facilitating that sharing of that 
knowledge, allowing it to spread through your community, 
more people will make an effort to help you protect your 
water sources.

Outreach to Customers
• Personalize your mailers — Send information out 

with water bills simply to inform your customers, 
even if it is just a “fun fact” each time just to engage 
them.

• Make a website — Create a website or even just 
a Facebook account as a way to connect with 
customers. Offer a way for your customers to be 
contacted by email with tips and updates, and post 
educational information and other source water 
protection initiatives.

• Create a newsletter — Whether it be online or 
via standard mail, send something out to your 
customers quarterly or biannually.  Again, show 
them what you are working on at your system, 
such as general source water protection or specific 
projects.  Or tell them about a grant you plan 
to apply for and why/what it will be used for.  
Including pictures is always a good idea, and if you 
have a calendar for events, list those as well. 

Tabling
Setting up a booth to display information is a great 

starting point to provide education and facilitate future 
outreach.  You would be surprised what your local 
community members do not know but are willing to learn 
from you!  In addition, letting your customers put a face 
to a name—or to the people who work on the other side of 
where they send money for their water service—is a great 
way to build a relationship.  In building a relationship, your 
customers are more likely to respect your plan and help 
you reach your goals.  You can start by just providing the 
material for them to look at, and then allow your customers 
to engage you in conversation!

• Fairs, carnivals, festivals, expos
• Enviroscape model
• Groundwater model
• Rain-to-drain kit
• Water bracelets
• Educational pamphlets and brochures
• Display boards
• Meet-and-great operators

Host an open house 
Invite the community to visit and see your water system 

and where THEIR drinking water comes from, and take 
this opportunity to explain source water protection and its 
importance.
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Partner with local theater

Some small, local theaters will allow you to show 
a film for free.  Educational documentaries exist for 
water quality protection, including those made by water 
suppliers themselves.  Often, there can be a small cover 
charge or suggested donation where the proceeds go into 
implementation (i.e., choose a specific project, like water 
supply signage or education day costs). Or, a local business 
may “sponsor” the event by donating refreshments in return 
for advertising, while the proceeds are left for the theater, 
which in this case could go back to the water system hosting 
the event.  The overall goal here, however, is to inform 
your local constituents.  Before the video begins, the water 
system representatives can take some time to speak to their 
goals and the importance of source water protection.
Organized watershed clean up

Putting together an event for your local community 
to clean up the watershed is an excellent way for your 
customers to understand your source water protection area, 
and it can bring together your community on key issues 
involving source water protection.  Often, these clean-ups 
are volunteer-based and they can focus on specific areas.  
The organization and outreach can be done independently, 
especially at larger water systems, or working with 

local conservancies and conservation districts or other 
environmental groups can help you move forward in 
setting a date and reaching out to the right groups and 
individuals.  Remember, individuals exist who simply love 
to give back and volunteer their time and efforts, and there 
are also students who are required to involve themselves in 
community service – these are fantastic projects that can be 
enjoyable for your community members.

Field trips, in-school participation
Offer to provide education to elementary, high school, 

and college students, and set up field-trips for these 
students at your water treatment plant.  This could be an 
in-classroom session with an Enviroscape model or some 
time spent hiking around a reservoir.  Young students tend 
to be interested in anything new, and when they return to 
the subject each year, they are excited to explain what they 
already know.  Additionally, they bring this information 
back to their parents, and then the parents tend to become 
interested and ask important questions as well.   For older 
students, you can provide lessons involving chemistry, 
biology, or environmental studies.  Working with the 
teachers or professors on these programs can allow you to 
help them meet their academic curriculum requirements 
while showing these students the great work you do, helping 
them understand why they should protect their drinking 
water sources, and offering them a career path to follow.

Organized water education days
Water education days are geared toward school students.  

These offers schools a way to meet curriculum requirements 
for environmental science, and they can cover a variety 
of topics related to water.  These events require a lot of 
planning and partnerships and can last a whole day or 
multiple days.  The list of partners below can help get an 
idea of who can be vital in organizing these events, and the 
educational tools are perfect starting points for “stations” 
the students or other visitors can rotate through.
 
Educational tools

In any of the aforementioned events, these activities 
can provide you with the tools to educate the public and 
students on various topics that may be relevant to your 
system and source water protection efforts.

• Enviroscape model (surface water/watershed)
• Groundwater model (groundwater)
• Stream table (erosion, deposition)
• Rain-to-drain kit (stormwater)
• Water bracelets (water cycle)

Continued on Page 52
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Call Brian Preski today to find out how 
 this program can help you!

(888) 843-7155

We have partnered with Pennsylvania Water Specialties Company (PAWSC) to 
provide utilities, municipalities, and privately owned water distribution systems 

with the resources to support enforcement of their cross-connection control (CCC) 
administration program.

Cross-Connection Control &  
Backflow Prevention Program

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

Communicate with Customers

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

 WWW.PRWA.COM

Become Compliant.  Under the 1974 Safe Drinking Water Act, the PA DEP requires that customers 
eliminate cross-connection or install backflow prevention devices.  This regulation applies to 

individual homes, businesses, and commercial and industrial establishments.  This regulation 
requires that backflow prevention devices be tested at least once a year.

Protect your Water Supply.  The goal of a cross connection 
control program is to protect the public potable water supply 

from the possibility of contamination or pollution by 
isolating, with its customer’s internal distribution systems, 

contaminants or pollutants which could backflow or back-
siphon into the public water system.  Through education, 
inspection and consistent monitoring of compliance, 
PAWSC is able to help utilities minimize the risk of 
contamination to its customers.

Communicate with Customers.  PAWSC offers services 
for a complete start-to-finish outsourcing solution.  From 
sending compliance notices, to tracking final compliance 
results for water service providers who wish to maintain 
an effective CCC program from their customers and 
water supply - but are not able to handle all aspects of the 

program.  PAWSC Customer Service Representatives provide 
centralized administrative support to water providers, water 

customers, and backflow technicians.

Services PAWSC can provide:
Administration

Public Awareness
Customer Compliance Mailings

Database Tracking
Record Keeping

Field Technician Training
Certification Tester Training
Auditing of Physical Surveys
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DID YOU KNOW...
 

You can check the number of contact hours you accumulated for your 
current cycle, as well as previous cycles, ONLINE via PA DEP Earthwise? 

Accessible through PRWA’S 
website (under Resources: 

Operator Resources) 
or by going directly to:

www.earthwise.dep.state.
pa.us/edu/transcript.aspx

REMINDER:  It can take up to 
30 days for your Contact Hours 

to be uploaded to the PA DEP 
Earthwise website.

You can print your certificates from our website?

How to print your certificates: 

1. Go to: www.prwa.com
2. Login or create a PRWA.com account
3. Click on “Resources”,  then click on “Operator 

Resources”.
4. Select “Your PRWA Training Certificates”.
5. Input your ClientId and zipcode and hit submit.
6. Click the link of the class you wish to print.
7. The certificate will open in a new window/tab.  
8. Once loaded, hit PRINT!

No Client ID/License number?  
Contact us at (800) 653-PRWA if you need a certificate sent to you to show proof of attending a PRWA class.
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Golf ClassicGolf Classic

www.prwa.com/golfwww.prwa.com/golf

Ligonier Country Club
at
July 18-19, 2018
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Multiple Choice Questions
By Wendy Malehorn

What is a multiple-choice question?  Simply, a question that 
contains two parts:  

1. Question/Statement
2. Answer Choices

 
To take a multiple-choice test, the taker must use the ability 
to reason while recalling facts, details and/or relationships.  
Many people hate multiple-choice tests.  Why?  Because 
multiple choice questions can go far beyond factual recall.  
The answer options may make it challenging to find the 
right answer.  However, multiple choice questions are 
the only type of questions on the PA DEP Certification 
Examination.  Therefore, it is important to not only study 
for the certification examination, but also prepare to take a 
multiple-choice test.
 
Knowing the format of the test beforehand is 
extremely helpful and can be used to prepare for the 
examination.  After studying, practice the actions 
required during the examination by taking practice 
exams.  But first, study.  Affective studying includes: 

• Gathering study material.
• Spacing study time.  Spaced practice is the exact 

opposite of cramming.  Cramming involves studying 
for an intense period of time close to the exam.  
Spaced learning involves the same amount of study 
time, but that time is spread across a much longer 
period of time.  

• Using multiple study techniques including:

1. Writing down everything about the topic.

2. Making flash cards of key material.

3. Making practice questions.

4. Organizing ideas in a picture.

5. Applying life experiences or memories.
• Doing practice questions.  In this case, practice 

multiple choice questions.  Rules to remember when 
taking a multiple-choice test:

1. Budget time wisely – pace yourself.

2. Relax and don’t panic.

3. Read questions carefully.

4. Determine what the question is asking by 
identifying key words.  Underline/highlight/
circle important terms.

5. Try to answer the question before looking at 
the answers.  Attempt to anticipate the correct 
response prior to seeing the options that have 
been provided.  But, make sure to read every 
answer before choosing.

6. Eliminate options that are incorrect.  It may be 
helpful to jot down why this option has been 
eliminated.  

7. Use exam questions to help answer other exam 
questions.  Correlating information between 
questions may assist finding the right answers.

8. Do not spend too much time on any one question.

9. Overall, remember that you are looking for 
the BEST possible answer provided among the 
options.

Provided are practice multiple choice questions.  Some are 
water specific, some are wastewater specific, and some are 
suitable to both industries.  Remember, practice makes 
perfect.  Grab a co-worker and get to work.  If you have any 
questions, do not hesitate to contact the staff at PRWA!

Water and Wastewater

1. According to OSHA, which of the following oxygen in air 
concentrations is the lowest safe concentration for humans to 
breathe in order to avoid the hazard of oxygen deficiency?

a. 7.5% oxygen

b. 13.5% oxygen

c. 19.5% oxygen

d. 21% oxygen

2. The purpose of adding sodium thiosulfate to a microbiological 
(such as total coliform) sample bottle is to:

a. Extend the allowable holding time from 6 to 30 hours.

b. React with nitrates that interfere with other tests.

c. Remove any chlorine residual present.

d. To insure sterilization of sample bottle.

3. The outlet for a forced ventilation system for a chlorinator room 
should be located:

a. On the roof

b. Above the window

c. Near the floor

d. At the same level with the blower

4. If packing is not maintained properly:

a. Cavitation damage will result

b. The impeller will corrode

c. There will be a loss of suction from air being allowed to enter 
the pipe

d. Shaft or shaft sleeve will be damaged

5. Pump maintenance includes:

a. Checking operating temperatures of bearings

b. Checking packing glands

c. Lubricating the impeller

d. All the above
Continued on Next Page
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6. Pump packing should be:

a. Changed every week

b. Tightened down to a drip

c. Greased when smoke is detected

d. Tightened to where there is no leakage

7. UV Irradiation kills bacteria by:

a. Heat

b. Destroying their cellular genetic material

c. Inhibiting their enzymatic system thus starving the bacteria

d. Splitting the cell in half

8. RCRA was established to:

a. Prevent waste from being discharged into receiving body of 
water

b. Encourage recycling of backwash water

c. Protect landowners

d. Ensure proper disposal of solid and hazardous waste

9. Chlorine dose minus__________________ equals chlorine residual.

a. Chlorine demand

b. Combined chlorine

c. Free chlorine

d. Total chlorine

10. What is the purpose of a confined space entry permit?

a. Document hazardous conditions which may lead to lawsuits

b. Ensure the use of safety precautions and safe procedures

c. Inform the regulatory agency of dangerous work being 
undertaken

d. Protect workers from hazardous materials in the work space

Wastewater

1. Which of the following is a method for treating flow to the primary 
settling tank that would increase grease removal efficiency of that 
unit?

a. Lower the pH to less than 7

b. Increase the temperature of the wastewater

c. Add activated silica

d. Preaerate

2. The addition of chlorine, carbon dioxide, or sulfuric acid will 
__________ the pH of wastewater.

a. Raise

b. Lower

c. Not affect

d. Shock

3. Controlling the sludge wasting rate by constant MLVSS 
concentration involves maintaining a certain concentration of:

a. Suspended solids in the reactors (aeration tanks)

b. Volatile suspended solids in the reactors (aeration tanks)

c. Volatile suspended solids in the return sludge

d. Volatile suspended solids in the waste sludge

4. Which of the following is associated with thick billows of white 
sudsy foam in the aeration tank?

a. Old sludge

b. Low F/M ratio

c. High F/M ratio

d. High MLSS concentration

5. Which of the following sets of characteristics describes a good 
quality of activated sludge?

a. Good settling characteristics, some dissolved oxygen 
present, and brown in color

b. Brown color, high ammonia and BOD

c. Black color, very small particles, which do not settle, and a 
musty color

d. Zero dissolved oxygen content, brown color, and good gas 
production

6. How does breakpoint chlorination remove ammonia?

a. By breaking down the ammonia

b. By oxidizing the ammonia-nitrogen to nitrogen gas

c. By producing alkaline conditions

d. By removing the nitrifying bacteria

7. During the past month, the SVI has continually decreased.  The 
suspended solids in the effluent are increasing and the CBOD of the 
effluent is below 10 mg/L.  What is the best course of action?

a. Increase RAS

b. Decrease RAS

c. Increase WAS

d. Decrease WAS

8. The BOD in an aeration tank is oxidized in what order?

a. Carbonaceous then nitrogenous

b. Solid then soluble

c. Nitrosomonas then nitrobacter

d. Nitrogenous then carbonaceous

9. Under which one of the following conditions should sludge wasting 
normally be increased?

a. Mixed liquor settles too slowly

b. Large pillows of white foam start forming on the aeration 
tank surface

c. A dark brown scummy foam appears on the aeration tank 
surface

d. All the above

10. What are the end products of the aerobic biochemical reaction?

a. H2O and CO2

b. H2O and CO2

c. CH4 and CO2

d. Organic Acids
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FIND ANSWERS TO THESE QUESTIONS 
ON PAGE 62.

Drinking Water

1. The Lead and Copper Rule establishes an action level (AL) of 
_____ mg/L for lead and _____ mg/L for copper based on the 90th 
percentile level of tap water samples.

a. 1.3, 0.015

b. 0.13, 0.15

c. 0.015, 1.3

d. 0.15, 0.13

2. What occurs in the first stage of the breakpoint chlorination curve?

a. Chlororganics and chloramines are formed

b. Chlororganics and chloramines are partly destroyed

c. Chlorine is destroyed by reducing compounds

d. Free available residual is formed

3. Water hardness is the measure of concentrations of __________ and 
__________ dissolved in the water sample.

a. Iron, manganese

b. Nitrates, nitrites

c. Sulfates, bicarbonates

d. Calcium and magnesium

4. Which of the following is typically associated with 
trihalomethanes?

a. Water containing organics that has been chlorinated

b. Groundwater with high levels of inorganics

c. High levels of iron and manganese

d. High levels of DO in raw water source

5. Which valve is used to prevent a pipe from collapsing?

a. Gate valve

b. Ball valve

c. Vacuum relief valve

d. Needle valve

6. The effectiveness of chlorine _________ as the pH __________.

a. increases, not affected

b. decreases, increases

c. increase, increase

d. decreases, decreases

7. The LTESWTR has decreed that systems test source water for the 
presence of:

a. Algae

b. Pharmaceuticals

c. Cryptosporidium

d. Nitrite

8. High nitrate levels in the water can cause:

a. Rickets

b. Cholera

c. Blue Baby Syndrome

d. Dysentery

9. The capacity of a water to neutralize acids:

a. pH

b. Alkalinity

c. Acids

d. Base

10. Short circuiting refers to:

a. Pumps running backwards which stops treatment

b. A movie made in the 80’s

c. Inadequate voltage applied to water treated by 
electrodialysis

d. Uneven flows which result in decreased treatment efficiency
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Continued from Page 35

Mini grant options
Mini grants are easy to apply for and to obtain.  With these 

small funds, water systems can purchase equipment, such 
as an Enviroscape model, or provide bus transportation, 
lunches for volunteers, water cycle bracelet material, and so 
on for education events.  This funding could also be used 
for general education and outreach materials, depending 
on the grant’s allowed uses.

Partners
Many local groups are willing to provide assistance 

when it comes to education and outreach.  Many of these 
listed potential partner entities have their own Enviroscape 
watershed models or groundwater models, as well as access 
to other educational materials and individuals to provide 
time on-site or the space to bring your local constituents 
and schools in for a program.

• PRWA
• Regional Source Water Protection Coalitions
• County Conservation District Watershed 

Specialists 
• Local environmental groups

• Penn State Agricultural Extension
• DCNR State Parks
• Land trusts and conservancies

For more information on or assistance in any of these 
low-cost methods, please contact PRWA’s source water 
protection program.
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New Members of PRWA
System Members 

Coral Ridge Estates, Westmoreland County  
Cornwall Borough Municipal Authority, Lebanon County

Country Place MHP / Mohop LP, Clearfield County  
Giorgio Foods Inc., Berks County 

Hidden View Estates, Centre County 
I & F Water Operations, Clearfield County 

Kline Township Municipal Authority, Schuylkill County 
Borough of Mechanicsburg WWTP, Cumberland County 

Red Rock Job Corps Center, Sullivan County 

Associate Members 
Daman Superior - East Brady, PA

Pump & Equipment Rep for water & wastewater.  Repair of pumping and rotating equipment. 

ESRI - Redlands, CA
GIS Software

Enviroscience Inc. - Stow, OH
EnviroScience, Inc. is a team of over 100 expert biologists, commercial divers, environmental scientists, and environmental engineers headquartered 

in Ohio. 

GF Urecon, a division of Georg Fischer Piping Systems - Coteau-Du-Lac, Quebec 
GF Piping Systems develops, produces and markets a comprehensive range of piping systems and components in a variety of materials used 

worldwide to transport water, gases and aggressive media

Greenman-Pedersen, Inc. - North East, PA
Water & Wastewater Engineers 

Harmsco Filtration Products - Riviera Beach, FL
Established in 1958, Harmsco Filtration Products has manufactured innovative and cost-effective solutions for liquid filtration challenges.  With 3 
divisions and a global footprint our Made In America, Family Owed Business provides energy savings, proven products, and enduring value as a 

prioneer in the filtration industry. 

Laurel Management Company - Johnstown, PA
Complete Water/Wastewater Services 

Learco Equipment Company - Pittsburgh, PA
Learco is a manufacturer’s representative firm committed to providing prompt, courteous and professional service to our customers. We represent a 

broad line of leading manufacturers specializing in water and wastewater treatment equipment and the process industries. 

Minoan Industrial Services - York, PA
Industrial painting, sandblasting, cleaning, storage tank repair, tank inspection, water & wastewater coatings, on-site welding 

Municipal Parts & Supply Inc. - Bally, PA
Manufactures representative for pumping, dewatering, disinfection and flow monitoring 

Quinn Analytics, LLC - Huntingdon, PA
Learco is a manufacturer’s representative firm committed to providing prompt, courteous and professional service to our customers. We represent a 

broad line of leading manufacturers specializing in water and wastewater treatment equipment and the process industries. 

Schmidts Wholesale - Hackettstown, NJ
Serving your Plumbing, Heating, Electrical, HVAC and Water Works needs for over 63 Years.

From: November 3, 2017 - February 12, 2018

Non-Transient Non-Community Members 

Giorgio Mushroom Co, Berks County
Pine Springs Camp, Somerset County  

Southern Fulton School District, Fulton County 
Twin Valley School District, Berks County
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By scott wyland 
SALZMANN HUGHES, P.C.

System Sales encounter challenges

Municipalities selling their water and sewer systems to investor-
owned utilities regulated by the Pennsylvania Public Utility 
Commission (“PUC”) are finding that the transactions bring 
litigation risk along with the desired monetary rewards.  No 
elected official, or municipal solicitor, wants to face claims 
that the sale of utility assets has drawn a lawsuit.  Fewer still 
want to face an unwinding of the deal after the fact.  With big 
money changing hands, conflicts over the disposition of sale 
proceeds are emerging with powerful but unresolved legal 
issues threatening to spoil transactions even after closing.  In 
one large case, a challenger seeks the refund of the excess 
sales proceeds and repayment of legal fees from the law firms 
advising the parties.  (Give this article to your solicitor.)  Let’s 
look at a typical transaction and review the new legal threats 
that can land the actors in court rather than on easy street.

Most commonly, a municipality creates a municipal authority 
to finance and operate a water or sewer system.  Recently, 
investor-owned utilities (“IOUs”) – think large water companies 
regulated by the PUC – are offering the municipality a large sum 
to transfer the authority’s assets to the water company.  The 
municipality will terminate the authority, pay off the authority’s 
debt, and keep the difference, the net proceeds, to be used for 
the municipality’s non-utility needs.  Or at least, that is the plan.

When elected officials opt to sell a water or sewer utility owned 
by their municipal authority, the desired outcome would allow 
the retirement of all utility debt and other obligations and 
generate some leftover cash.  After the authority’s debts are 
paid, that excess cash might pay down the municipality’s own 
non-utility debt.  These net proceeds generated from a utility 
sale may pay off the township, city, or borough bond debt or 
pension obligations.  The funds may offset municipal taxes, 
build a new municipal facility, or fill a hole in the general fund 
budget.  The key concept is that value from the utility operations 
transfers from a utility-related use to a general municipal use 
that does not relate to water or sewer operations.  And there’s 
the rub.

After the City of Harrisburg illicitly transferred tens of millions 
of dollars from its water and sewer operations to its general 
fund, the legislature barred transfers from authorities to their 
incorporating municipalities if the transfers are not directly 
related to the mission or purpose of the utility.  And while 
incorporating municipalities have long had the power to 
terminate their authorities, the municipality must assume all the 
obligations of the authority before ending its existence.  Recent 
purchases by IOUs have been structured to pay off all authority 

debt first, then transfer the net proceeds to the municipality.  
But the municipalities’ use of the net proceeds may not relate 
to water or sewer operations.  Most often, the use of net sale 
proceeds for non-utility operations is the very reason for the 
transaction.

In Scranton, Pennsylvania American Water, an IOU, purchased 
the assets of Scranton Sewer Authority (“SSA”) for $195 million.  
Some of the net proceeds were later transferred to the City 
of Scranton and the Borough of Dunmore.  An SSA customer 
claims that SSA owes him payment for a sewer easement, and 
sued the City of Scranton, Dunmore, and two law firms.  The 
customer claims that because SSA remained in existence after 
the transaction, SSA’s transfer of tens of millions of dollars from 
the sale to Scranton and Dunmore violates the Municipality 
Authorities Act.  According to the suit, Scranton received $70 
million and Dunmore received $17 million.  The two law firms 
earned several hundred thousand dollars each, according to the 
suit.  

The suit was brought after the closing.  The customer sued 
neither SSA nor Pennsylvania American Water, the seller and 
buyer.  But the recipients of the net proceeds now face a lawsuit 
seeking return or repayment of the funds they received from the 
sale, well after the closing.  Scranton’s legal battle teaches us 
that even after closing, utility sales can spawn challenges.  The 
court must now review the case and decide whether, at least 
under the facts in that case, net proceeds can be transferred 
from an authority and used for non-utility purposes.  Will the 
answer be different if the authority is terminated at the closing?  
It very well could be.

The sales of publicly owned water and sewer systems raise 
difficult legal questions that may be finally answered only after 
years of litigation.  Legislative provisions may be enacted to 
clarify some aspects of these sales but may in turn generate 
even more litigation to explore the limits of the new statutes.  

• Some questions every municipality should ask 
when weighing a sale of its authority utility 
operation:

• After the utility’s obligations are paid, to what use 
may we put the net proceeds?  

• May we spend the net proceeds on non-utility-
related purposes?

• What protects us from claims brought after the 
closing claiming a violation of the MAA or seeking 
return of the funds?

• Should we hold the net proceeds in escrow for 
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some period?
• Should the authority be terminated and, if so, 

when?
• What might bar or delay the termination of the 

authority?
• What risk do we face if we pay down pension debt 

or debt unrelated to water or sewer operations?
Recently, the Pennsylvania Supreme Court decided that 
some funds related to the environment may be subject to a 
constructive trust – that they must be preserved for use only 
related to environmental projects or improvements.  One might 
expect a claim seeking to place the net proceeds from the sale 
of a sewer system, which prevents water pollution, into a trust 
and be spent only for the improvement of water quality or the 
environment generally.  Where the net proceeds are instead 
used to pay down municipal pension or non-utility obligations, 
how can the municipality guard against a claim that the money 
may only be used for the protection of the environment?  
Municipalities may also face claims by authority customers that, 
because the customers paid into the system over the years in 
the form of tapping fees and user fees, they are entitled to some 
refund upon the sale of the system.  

Some municipalities seek to retain the utility but lease the water 
or sewer system assets to their authority in return for a rental 
payment, a form of return on investment.  The rental payments 
can then, in theory, be used by the municipality to fund non-
utility projects.  This creative structure raises questions about 
the value of the assets, under what terms they came into the 

possession of the municipality, and whether the rental payments 
are reasonable under the circumstances.  If utility customers pay 
enough in user fees to fund not only sewer operations, but also 
municipal non-utility costs, one may well ask whether the user 
fees are reasonably related to the cost of service provided, a 
legal touchstone of Pennsylvania rate law.  And why go through 
that complex structure only to force sewer customers to pay 
for projects normally funded by taxes?  What if the set of sewer 
customers is smaller than the set of taxpayers?  How is that 
fair?  And how is that different from transferring sewer revenues 
into a city’s general fund, offsetting taxes with sewer fees, a bad 
practice the legislature already banned?

Because the transactions are large, they can be expected to 
attract objectors.  As legal challenges are brought and resolved, 
it may well be that these theories and concerns are answered in 
a way that gives the parties confidence that the transaction will 
close, the proceeds will be distributed, and peace will be upon 
the land.  But until the law develops, municipalities should ask 
the tough questions and prepare themselves for what could be 
difficult road.     

Scott Wyland is chair of the litigation group 
and managing shareholder of Salzmann Hughes, 
P.C.’s Harrisburg office where he focuses 
on stormwater and nutrient trading issues.
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Training | Column 
What is pH?
By Joel Jordan
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By the time you read this, we’ll be days away from the 
annual PRWA Conference.  It looks to be the best ever.  I 
just want to take a moment to thank everyone for their 
hard work.  Both PRWA field and office staff and the many 
instructors that have worked hard to develop courses.  It 
will be good to see all of you there!
pH

I was recently teaching some treatment classes and 
mentioned pH.  A term that is very common in our industry. 
We monitor it and make treatment determinations based on 
it.  But, what is it?  Yes, we all know that pH is a measurement 
scale of how acidic or basic (alkaline*) the water is.  And, 
the scale is 0 to 14, with 7.0 being neutral.

*note that the use of the term “alkaline” here is NOT 
the same as “alkalinity”, as we commonly use the term in 
water/wastewater treatment.  They are related, but that is 
for another article.

1-But, what exactly IS pH??
2-Why does the term “pH” mean acidic/neutral/basic?
3-Why is the “p” lowercase and the “H” uppercase?
4-Doesn’t Joel have something better to think about at 

11pm at night????
(this is the moment when a few of the engineers, chemists 

and techs out there are raising their hands like Horshack 
in Welcome Back Kotter and yelling out something close 
to “pH is the negative logarithm of the Hydrogen ion 
concentration!!!” - everyone else is shaking their head in 
agreement with the 4th question).

Well, I’ve found the definition above is useful for chemists, 
but isn’t really helpful in understanding this concept in 
our day to day treatment work.  And, I do find that a little 
understanding of terminology helps in water/wastewater 
treatment.

So, let’s break it down.
First…pH is…Hydrogen ion…

We know this best as the “H” in H20.  In fact, if you look 
at that, there are actually two H’s (Hydrogens) and one O 
(Oxygen).  In a solution or mixture, H2O constantly separates 
(disassociates) and you get H+ and OH- and re-associates 
into H2O.  We write this as H+ + OH- H2O.  (the double 
arrow means it freely goes either direction.)  This makes 
water great when it comes to creating solutions and chemical 
reactions.

So, if H is the Hydrogen ion, what is the OH- called, you 
ask?  (yeah, I know you didn’t, but…)

The OH- is called the Hydroxide ion.  It is the balance of the 

Hydrogen and Hydroxide ions in a solution that determines 
its acidity or basicity (aka, how alkaline*).  A solution with 
more H+ than OH- will be acidic.  A solution with more OH- 
than H+ will be more basic.  And, of course, a solution with 
equal numbers of H+ and OH-, will be Neutral.  So, pure 
water has a pH of 7.0  since (1)H+ + (1)OH-  H2O , 
(and, it has a pOH of 7.0 – yes, Virginia, there is a pOH scale, 
also.)

So, what is the “p” in pH?
There is some dispute about this.  Apparently, Soren 

Sorenson, the original creator of the pH scale didn’t state 
why he used “p”. It could be the first letter of a non-English 
word for power or potential, or even shorthand of the time 
period.  You’ll hear this called “potential” or “power”, which 
aren’t inaccurate.  So, what we’re really saying is the potential 
or power to yield hydrogen ions (H+) in a solution.

For example, a common reaction we know is adding 
gaseous chlorine (Cl2) to water (H2O).  (For our purposes 
here, let’s just forget about everything else in water that 
would complicate this reaction).

Cl2 + H2O  HOCl + HCl   H+ + OCL- + H+ + Cl-

(you have to make sure the same number of chemicals 
appear on the left and right sides of the equals-sign. So, if 
there are 2 chlorines (Cl) on the left, there have to be 2 on 
the right)

The Hydrogens on the right side of this equation 
have a slight tendency to disassociate from the HOCl 
(hypochlorous acid) and HCl (hydrochloric acid).  Also, the 
“O” bonds to the “Cl” more tightly than the “H”. So, they 
have a slight potential to lend their “H+” to the solution, 
throwing off the H+ to OH- balance in solution, making it 
slightly more acidic. (more H+ than OH-). We know from 
experience that adding gaseous chlorine to water tends to 
make the water more acidic. 

(The “+” and “-“ signs you see on those ions are just a 
chemists way of indicating what ions will join or react (a “+” 
wants to join with a “-“, a “+2” wants to join with a “-2” or 
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even 2 ions with each a single “-“, and so on…)
pH is…negative log(arithm) of the…

Logarithms are just mathematical ways of expressing 
extremely large and extremely small numbers. For pH, we 
use “log base 10”, written as “log10”. 

For example, the number 1000 can be expressed as a 
logarithm as a log10(1000) = 3, because 1 x 10 x 10 x 10, or 
103 = 1000.  

So, 100,000 is expressed as log10(100,000) = 6     (because 
1 x 10 x 10 x 10 x 10 x 10 x 10, or 106).  

The other direction, 0.001 or 10-3  is expressed as 
log10(0.001) = -3  (because 1 x 0.1 x 0.1 x 0.1, or 10-3)

and 0.000001 or 10-6 is log10(0.000001) of -6.
So, our pH scale and concentration chart looks like this:
From this chart, we can see a few things:

- pH:pOH is a ratio.  At pH 4, there is a concentration 
ratio of 0.0001 (H+) : 0.0000000001 (-OH). Many more H+, 
so acidic.  

- The difference between sequential numbers on the pH 
scale is actually a jump of 10 times.  For example, pH of 
5.0 is 10-times more acidic than a pH of 6.0 (0.00001 vs 
0.000001).  Much like the Richter scale used for earthquakes.

- the pH scale we use is found using the exponent or 
“power”, such as 1.0-7 (read as one-point-0-to-the-negative-

seventh-power) being  pH of 7.0
- pH + pOH = 14.

pH is … negative log of the…
- You can see from the above chart that the  log10(0.0000001) 

= 1.0-7.  The negative of a -7 would be 7.  So, the negative 
logarithm of the Hydrogen ion concentration of 0.0000001 
or 10-7, is “7” or a pH of 7.  And, you can see that the H and 
OH potential at 7.0 are equal at 0.0000001, so that is neutral. 
pH is…Hydrogen ion concentration

“Concentration” isn’t so important to define, for our 
discussion here.  It refers to the molar concentration or 
the amount of substance per unit volume, as measured in 
moles per liter (mol/L).

There are more complexities to pH.  But, for our day to day 
purposes, this suffices to understand some of the chemical 
reactions that occur in our treatment and why we work 
so hard to adjust pH at different points in the treatment 
process, to optimize our treatment processes, and optimize 
corrosion control.
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What is Location?  People who make maps (cartographers) 
deal with this question all the time.  It is our role to help 
people find their way through the world using maps, 
whether it be a paper map or Google maps on your phone 
or a hand held GPS. 

Cartographers see location as two types Relative Location 
and Absolute Location.  Relative Location is relating a 
specific known location to other Known locations of 
Landmarks. An example would be like this:  

Person #1 Where is the closest Sheetz? Person #2 – “Well 
you drive one block south to the post office, turn left go 
three blocks and turn right at the McDonalds, then go two 
blocks to the Dunkin Doughnut and the Sheetz will be 
down the road on your left on the corner”.  

Relative Location generally is easy to understand and 
translate, but informal and non-standardized. 

Absolute Location represents the definitive location of 
a specific place, described with X and Y coordinates like 
Latitude and Longitude. X Y coordinates are useful for 
navigation and Cartography.  While GIS and paper maps 
represent reality, it’s not reality. In order to be useful, a 
GIS map must accurately represent feature locations on 
the earth.  An X Y coordinate reference system gives a 
standard framework for defining Location, to determine 
location of features in the real-world or on a map. In GIS, 
the reference systems used to determine location are called 
COORDINATE SYSTEMS.

There are many types of coordinate systems. But many 
are based on a Cartesian Coordinate System of X and 
Y Values. (please review attached Cartesian Coordinate 
graph, see below).  In the graphic notice that every RED 
point has a single pair of Coordinate values like the 
point -3,4.  Lines and Polygons have a pair of X and Y 
Coordinates for each Vertex (red point along its path or 

perimeter).  Also notice that the X and Y coordinates in 
the Upper Right quadrant are positive, positive (1,5).  In 
the Upper Left quadrant are negative, positive (-3,4).  In 
the Lower Right quadrant are positive, negative (2,-1).  In 
the Lower Left quadrant is negative, negative (-3,-1).  This 
allows you to know what quadrant you are in. 

Latitude and Longitude
Now look at the global Cartesian Coordinate system 

map (see below). Notice that the equator is the zero line for 
latitude lines (Lines stretching east and west), and the Prime 
Meridian is the Zero line for Longitude Lines Stretching 
north and South). Along the Prime Meridian it goes +90° to 
the north and - 90° to the south. Also along the Equator it 
goes +180° to the east and -180° to the west.  So a coordinate 
in the north east quadrant over Asia, Europe, and North 
Africa would be positive, positive (100° 56’ 36.405” E, 66° 42’ 
29.105” N as an example).  A coordinate in the North West 
quadrant over North America would be negative, positive 
(-100° 56’ 36.405” W, 66° 42’ 29.105” N as an example).  A 
coordinate in the South West quadrant in South America 
would be negative, negative (-100° 56’ 36.405” W, -66° 42’ 
29.105” S as an example).  A coordinate in the South East 
quadrant in Australia would be positive negative (100° 56’ 
36.405” E, -66° 42’ 29.105” S as an example).   

I hope this article gives a better understanding of how we 
locate things in the world of cartography and GIS.   Now 
of course GPS has totally revolutionized the accuracy and 
how we can locate things, but you still need to have a basic 
understanding of coordinate systems to understand what 
the GPS is doing and how it works.

Cartesian Coordinate Graph

Cartesian Coordinate System Map



Answers to Wastewater Column “I HATE MATH” on 
Page 18.
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1.  4.5 full cylinders = 9000 lbs. chlorine on site

Order when down to one full, 9000 lbs. – 2000 lbs. = 7000 lbs. 
available

4.6 mg/L X 2.6 MGD X 8.34 lbs. = 99.75 lbs. chlorine/day

7000 lbs. ÷ 99.75 lbs./day = 70.2 days

2.  75 psi. X 2.31 ft./psi. = 173.25 ft. of head

WHP =   GPM X Head
                         3960

=  800 X 173.25
    3960 

= 35 HP

3.  220 mg/L X 2.3 MGD X 8.34 = 4220 lbs. BOD/day

4220 lbs. X 70% = 2954 lbs. BOD/day to aeration  
 (30% removed in primary clarifiers)

F/M = 0.3

2954/M = 0.3

M = 2954/0.3

M = 9847 lbs.

4.  2,300,000 GD ÷ 1440 min./day = 1597.2 gpm

3.3 mg/L demand + 0.6 mg/L residual = 3.9 mg/L dose

  

Concentration1 X Volume1 = Concentration2 X Volume2

3.9 mg/L X 1597.2 gpm = 30000 mg/L X gpm

6229.1 = 30000 mg/L X gpm

6229.1 ÷ 30000 = gpm

0.2 = gpm
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 Water and Wastewater

1. c

2. c

3. c

4. c

5. d

6. b

7. b

8. d

9. a

10. b

 
Wastewater

1. d

2. b

3. b

4. c

5. a

6. b

7. c

8. a

9. c

10. a

 
Drinking Water

1. c

2. c

3. d

4. a

5. c

6. d

7. c

8. c

9. b

10. d

Answers to Training Column “The Multiple Uses of the 
Davidson Pie Chart in Wastewater Math on Pages 49-51.



GIS Mapping

Pennsylvania Rural Water Association is proud to offer a GIS Mapping Program that provides 
GIS mapping services to water & wastewater utility systems who are interested in obtaining 

accurate maps and geographic data for their water, wastewater or stormwater networks.  With 
our state of the art equipment and up-to-date technology, we are able to create and tailor maps 

for systems with 4 inch accuracy!

Collection Systems
Manholes, Grinder Pumps, Pump 

Stations, Lamp Holes, Clean Outs, 
Tank Locations, Main Lines

Distribution Systems
Main Lines, Main Line Valves, Curb 

Stops, Meter Pits, Air Release 
Valves, Tank Locations, Fire 

Hydrants

Stormwater Collection Systems
Main Lines, Inlets, Outfalls, 
Manholes, Retention Basin 

Boundaries, Detention Basin 
Boundaries, Swales, Culverts

Examples of assets you can map...

Are your system maps out-of-date?

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

PUT ALL YOUR SYSTEM’S INFORMATION 
AT YOUR FINGERTIPS BY 

 GETTING IT MAPPED!

What you receive
After consultation and data collection, you will receive:
•	 A 36” x 48” wall map of the entire system on heavy 

duty, rip-resistant paper.  
•	 An 11” x 17” truck book, a hard vinyl covered 

book which includes large scale maps, printed on 
reinforecd edge paper, displaying more detail and 
accuracy for user-friendly in-field use.

•	 All electronic files containing geographic data & 
additional attribute data specific to each physical 
asset being mapped.

•	 PRWA stores all your mapping information, making 
it available to you for copies and updates

CALL TODAY TO SCHEDULE 
YOUR FREE CONSULTATION!

Michael Emery 
O: 800-653-7792 ext 212

C: 814-424-0153 
E: MEmery@PRWA.COM

WWW.PRWA.COM/GIS
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