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The Money Pit                                                     
by Penny McCoy

     As some of you know, at the 2013 Conference, Joe & I 
had the pleasure of purchasing the house that our offices 
are located in. We had the property inspected at the time 
and were satisfied that we were making a good purchase.  
We had to remodel half of the building to accommodate 2 
new offices, 2 bathrooms and a kitchen. 
     This year we decided to paint the exterior and fix a deck 
that leads upstairs to the apartments of the two tenants 
we inherited. In our minds these were good preventive 
maintenance steps. Thus begins my woe of a money pit!
     Many water and wastewater utilities have excellent 
preventive maintenance programs in place and probably 
an equal number have an “oh crap” maintenance plan. 
Preventive maintenance is always a better way to go, but 
as we found out often when taking preventive measures 
an “oh crap” situation comes to light. Ours was a safety 
issue with the deck stairs and a major roof repair.
     Preventive maintenance is a schedule of planned 
maintenance actions aimed at the prevention of 
breakdowns and failures. The primary goal of preventive 
maintenance is to prevent the failure of equipment before 
it actually occurs. It is designed to preserve and enhance 
equipment reliability by replacing worn components 
before they actually fail. The ideal preventive maintenance 
program would prevent all equipment failure before it 
occurs.
     Most of the systems in Pennsylvania have some life on 
them and keeping them operational can be a challenge. 
Budgets have been cut, equipment costs have risen, and 
regulations keep coming. Maintaining what we have is a 
must. 

     There are multiple 
m i s c o n c e p t i o n s 
about preventive 
maintenance. One 
such misconception 
is that preventative 
maintenance is 
unduly costly. 
This logic dictates 
that it would cost 
more for regularly 
scheduled downtime 
and maintenance 

than it would normally cost to operate equipment 
until repair is absolutely necessary. This may be true 
for some components; however, management should 

compare not only the costs but the long-term benefits 
and savings associated with preventive maintenance. 
Without preventive maintenance, for example, costs 
for lost production time from unscheduled equipment 
breakdown will be incurred. Also, preventive maintenance 
will result in savings due to an increase of effective system 
service life.

Long-term benefits of preventive maintenance include:

•	 Improved system reliability.
•	 Decreased cost of replacement.
•	 Decreased system downtime.
•	 Better spares inventory management.

     Preventive maintenance is a logical choice if, and only 
if, the following two conditions are met:

Condition #1: The component in question has an 
increasing failure rate. In other words, the failure rate 
of the component increases with time, thus implying 
wear-out. Preventive maintenance of a component that 
is assumed to have an exponential distribution (which 
implies a constant failure rate) does not make sense!

Condition #2: The overall cost of the preventive 
maintenance action must be less than the overall cost 
of a corrective action. (Note: In the overall cost for a 
corrective action, one should include downtime costs, 
loss of production costs, lawsuits over the failure of a 
safety-critical item, loss of goodwill, etc.)

     If both of these conditions are met, then preventive 
maintenance makes sense. If, however breakdown 
maintenance is the choice of management then the 
situation could result in (see picture left):

     So, we will fix the money pit problems we found 
and we will continue to do regular maintenance on 
our buildings, but we will also prepare ourselves for 
the “money pit” 
problems we find.

Which direction will 
you take, preventive 
or “oh crap”?
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, Moody is proud to specialize in the following 
services for our customers: 

Ground Water Services 

• Groundwater Feasibility Studies 
• Wellhead & Source Water Protection Plans 
• Community Water Supply Permitting 
• Commercial Well Drilling & Pump Services 
• Evaluation and Cleaning of Existing Wells 
• Temporary Pressurized Water Storage Tank 

Rental 

Environmental. Mining. Oil & Gas Servjces 

• Phase 1111 Environmental Site Asessment 
• Brownfield Site Investigation & Closures 
• Underground Storage Tank Removals 
• Surface & Groundwater Monitoring 
• Post Mining Evaluations 
• Expert Witness Testimony 
• Pre-Drilling & Pre-Mining Evaluations 
• Water Permitting for Mining and Gas/Oil Drilling 

Activities 

Visit us online at www.moody-s.com 

Meadville, PA 
800-836-5040 
814-724-4970 

Waverly, NY 
877-602-3120 
607-565-2580 

Houston, PA 
866-336-0000 
724-746-5200 



Joseph Falcone 
Executive Director 

Chief Financial Officer 
jfalcone@prwa.com
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On Saturday, August 2nd, the 2014 class was inducted into 
the Pro Football Hall of Fame.  Inductees included Derrick 
Brooks who played linebacker for fourteen seasons without 
missing a game and was the 2002 NFL defense player of the 
year, Claude Humphrey who waited 33 years to be inducted, 
Ray Guy who was the first punter to be inducted into the 
hall, Andre Reed from Allentown, PA, Michael Strahan, 
Walter Jones, and Aeneas Williams.   

If you listened to their acceptance speeches you heard 
some similarities that tied each of these men together.  They 
all had natural talent that needed to be developed, they all 
thanked certain people in their lives that helped them focus 
their talent and put them on a good path, they all worked 
extremely hard even through the worst of times, and deep 
down inside they all believed that nothing was impossible 
if you worked hard enough.  The best example of this in my 
opinion was Aeneas Williams who left the crowd with two 
statements.  He said, “Die empty” and “Begin with the end 
in mind.”  Good advice for anyone who wants to achieve 
greatness.  

I know the ticket offices will never open at the community 
sewer plant and no one from Subway, Cadillac, or Coke will 
ever come knocking on our doors.  I also know we don’t 
have an official hall of fame, but we do have the lifetime 
achievement award for operators.  So, in the end, we are not 
that different from the NFL.  I mean you take away all the 
money, cars, mansion like homes, and VIP access to almost 
anything and we are basically the same guys trying to do 
our best in our chosen profession.

So, I would like to take a moment to remind everyone 
who was inducted into our Hall of Fame, The Guy Shaffer 
Lifetime Achievement Award (see right). Here is hoping that 
you will be next in 2015, and if you are not, remember, “Die 
empty.”  

We will be unveiling a “Hall of Fame” page in the next 
version of our website that will document the history of our 
industry and those who serve it.  John Madden always said 
that he believes the busts in Canton, OH talk to each other 
after the lights go off and he was looking forward to getting in 
on the conversation.  We will not be making any actual busts 
because we are afraid 
of what these guys 
might talk about. 

by Joe Falcone
Hall of Fame

Glenn Schreffler 
2011

Tom Weiser  
2012

George Hershberger 
2013

Richard Putman 
2014

Guy Shaffer 
2009

Spencer Watts 
2010

Rodney Abel 
2014
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The GIS Mapping  
program with PRWA provides 

distribution and collection  
system mapping. 

For more information: 
Pennsylvania Rural Water Association 

138 West Bishop Street 
Bellefonte, PA 16283 

www.prwa.com | 814-353-9302 x110 

G I SG I S   
Put the map in your toolbox. 



CLASS SCHEDULE IS FOR BOTH LOCATIONS

Day 1
Water Track Wastewater Track Dual Track Office Professional 

Track

8:30 am: REGISTRATION OPENS

Session 1:  
10:00 am - 12:00 pm

#4047: Control 
Valve

#5490: ABCs of 
Activated Sludge

#6514: Why We 
Chlorinate - The 

Basics

Persuasive 
communication 

Skills
2 Contact Hours 2 Contact Hours 2 Contact Hours No Contact Hours

12:00 pm - 1:30 pm LUNCH IN THE EXHIBIT HALL

Session 2:
1:30 pm - 5:00 pm

#4075: Understanding 
Filtration

#6056: Troubleshooting 
the Activated Sudge 

Process with a Microscope

#5806: How Pumps 
Work

“What the Heck” is 
that?

3 Contact Hours 3 Contact Hours 3 Contact Hours No Contact Hours
5:00 pm - 5:30 pm: ENJOY COCKTAILS WITH US BEFORE DINNER!
5:30 pm - 7:00 pm: JOIN US FOR AN EVENING OF DINNER & ACTIVITIES!

Day 2
7:00 am - 8:30 am:

REGISTRATION OPENS 
BREAKFAST IN THE EXHIBIT HALL

Session 3:
8:30 am - 12:00 pm

#4052: Distribution 
System Management

#2570: Collection 
System Fundamentals #316: Line Locating Customer Service 

Tools & Techniques
3 Contact Hours 3 Contact Hours 3 Contact Hours No Contact Hours

12:00 pm - 1:30 pm: LUNCH IN THE EXHIBIT HALL

Session 4:
1:30 pm - 3:30 pm

#5948: Hydrant In-
stallation, Mainte-

nance & Repair

#6580: How to Develop 
an In-Home Sewer 

Inspection Program

#6519: Quality 
Assurance and 

Quality Control in 
the Laboratory

The Office Diva

2 Contact Hours 2 Contact Hours 2 Contact Hours No Contact Hours
Schedule is subject to change

2014 PRWA REGIONAL CONFERENCES
SEPTEMBER 24 - 25 ~ YORK, PA  
Heritage Hills Golf Resort & Conference Center 
2700 Mt. Rose Avenue, York, PA 17402
Room Rate: $129/ Night - Code: PRW092314

SEPTEMBER 30 - OCTOBER 1 ~ MARS, PA
Four Points by Sheraton Pittsburgh North 
910 Sheraton Drive, Mars, PA 16046
Room Rate: $114/Night - Code: Pa Rural Water Association

EXHIBITORS CAN FIND MORE INFORMATION ONLINE AT WWW.PRWA.COM/REGIONAL

REGISTER ONLINE: www.prwa.com/regional
QUESTIONS?  Call: 1-800-653-PRWA

Email: prwa@prwa.com

Member Non-member
Full Conference Registration $195 $225

Single Day Registration $135 $165
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W e s t  C a r r o l l 
W a t e r  a u t h o r i t y

The Authority services a population of approximately 1,500 via 415 connections (560 persons via 190 connections and 900 
persons via 225 connections respectively.) The West Carroll Water System was originally operated and maintained by West Carroll 
Township. Then, in 1968, the West Carroll Water Authority formed 
to serve as the governing body, to more efficiently operate the 
water systems.

The former St. Benedict system consisted of an impounding 
reservoir (1.5 MG) receiving flow from its primary source, Hertzog 
Spring. Secondary sources of supply are obtained from an 
unnamed tributary to Fox Run, and Jackman Spring.  A 0.060 
MGD conventional dual media sand filtration water treatment 
facility, booster station, storage tank (0.060 MG), and 6 miles of 
distribution system made up the original St. Benedict System.  
Average daily system demand is 0.025 MGD.  

The former Bakerton system consist of the Bakerton Reservoir 
(12.0 MG), receiving flow from an unnamed tributary to the West 
Branch of the Susquehanna River. A 0.150 MGD conventional 
dual media sand filtration water treatment facility, storage tank 
(0.230 MG) and 15 miles of distribution system made up the original Bakerton System. Average daily demand is 0.075 MGD.  

The original filtration plants were constructed in the late 1980’s and consisted of Tonka MDL UTS-80 packaged sand filtration 
systems followed by chlorine disinfection and pumping. The filtration 
plants served the system well, but reached the end of their useful life.  
The filtration equipment was no longer manufactured and replacement 
parts are obsolete, thus creating increased operation and maintenance 
cost coupled with an amplified risk to overall system operations and 
sustainable production.  The building infrastructure had also exceeded 
its useful life by virtue of extensive deterioration and corrosion. The 
facility’s treatment processes simply could not continue to meet current 
and future regulations, specifically pathogen reduction, particle removal, 
disinfection byproduct formation and algae control.   These problems 
prompted the Authority to explore treatment alternatives as finished 
water quality and infrastructure were deteriorating rapidly.

In addition to treatment facility deficiencies, the St. Benedict Distribution 
System was found to be undersized and composed of antiquated 
materials subject to frequent leakage. Furthermore, the Authority was 

being called upon to provide needed extensions to serve additional customers desperately in need of a safe and sustainable source 
of supply, as many are plagued with the effects of past mining actives commonplace to the region. Therein, proposed replacement 
and extensions to the St. Benedict Distribution System were recommended in conjunction with improvements to the treatment 
facilities. 

The West Carroll Water Authority owns and operates two water supply 
systems within West Carroll Township, Cambria County, consisting of the St. 

Benedict & Bakerton Water Systems.
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The Authority services a population of approximately 1,500 via 415 connections (560 persons via 190 connections and 900 
persons via 225 connections respectively.) The West Carroll Water System was originally operated and maintained by West Carroll 
Township. Then, in 1968, the West Carroll Water Authority formed 
to serve as the governing body, to more efficiently operate the 
water systems.

The former St. Benedict system consisted of an impounding 
reservoir (1.5 MG) receiving flow from its primary source, Hertzog 
Spring. Secondary sources of supply are obtained from an 
unnamed tributary to Fox Run, and Jackman Spring.  A 0.060 
MGD conventional dual media sand filtration water treatment 
facility, booster station, storage tank (0.060 MG), and 6 miles of 
distribution system made up the original St. Benedict System.  
Average daily system demand is 0.025 MGD.  

The former Bakerton system consist of the Bakerton Reservoir 
(12.0 MG), receiving flow from an unnamed tributary to the West 
Branch of the Susquehanna River. A 0.150 MGD conventional 
dual media sand filtration water treatment facility, storage tank 
(0.230 MG) and 15 miles of distribution system made up the original Bakerton System. Average daily demand is 0.075 MGD.  

The original filtration plants were constructed in the late 1980’s and consisted of Tonka MDL UTS-80 packaged sand filtration 
systems followed by chlorine disinfection and pumping. The filtration 
plants served the system well, but reached the end of their useful life.  
The filtration equipment was no longer manufactured and replacement 
parts are obsolete, thus creating increased operation and maintenance 
cost coupled with an amplified risk to overall system operations and 
sustainable production.  The building infrastructure had also exceeded 
its useful life by virtue of extensive deterioration and corrosion. The 
facility’s treatment processes simply could not continue to meet current 
and future regulations, specifically pathogen reduction, particle removal, 
disinfection byproduct formation and algae control.   These problems 
prompted the Authority to explore treatment alternatives as finished 
water quality and infrastructure were deteriorating rapidly.

In addition to treatment facility deficiencies, the St. Benedict Distribution 
System was found to be undersized and composed of antiquated 
materials subject to frequent leakage. Furthermore, the Authority was 

being called upon to provide needed extensions to serve additional customers desperately in need of a safe and sustainable source 
of supply, as many are plagued with the effects of past mining actives commonplace to the region. Therein, proposed replacement 
and extensions to the St. Benedict Distribution System were recommended in conjunction with improvements to the treatment 
facilities. 

(Continued on the following page)

In 2006, the Authority commissioned Gwin, Dobson & Foreman, 
Inc. to conduct a feasibility study of treatment options. Following a 
comprehensive evaluation of the existing facility, water sources and 
treatment options, the Authority concluded that the most cost effective, 
long term solution to providing high quality potable water would be 
construction of new membrane microfiltration treatment facilities.  
The proposed facility improvements consisted of new multiple barrier 
treatment processes using enhanced coagulation, membrane filtration 
for particle removal and disinfection by-products control and pathogen 
removal. The plants would also provide treatment for iron, manganese 
and organic compounds.  Each of the new water treatment facilities are 
such that adequate capacity for current and proposed water demand is 
provided while meeting future drinking water regulations.

Design work was initiated in 2009 with funding obtained through 
the United States Department of Agriculture – Rural Development. 
The Authority secured a grant/loan combination funding offer for its 
customers, consisting in total of $8,889,000. Of the funds secured, 
$1,000,000 was used to refinance an existing high interest loan attributed 
to the 2005 Bakerton Dam Rehabilitation Project. Of the remaining 
$7,889,000, $5,266,000 was awarded as grant and $2,624,000 as a 2.125% 40 years loan. In short, project funding as provided was 
60% grant. The Authority also secured a $135,000 grant from the Pennsylvania Department of Environmental Protection – Bureau 
of Abandoned Mine to be specifically used for material costs associated with the water system extension component of the project. 

Bids for construction were received and awarded to the successful and responsible low bidders with construction commencing 
on April 4, 2013 and was completed June 30, 2014. Treated water was turned into the system on June 1, 2014 following PADEP 
Inspection and subsequent receipt of the facilities operations permits.  Major project elements are described as follows:
 

St. Benedict Water System:
• New concrete intake structure on the impounding reservoir
• New raw water pumping station consisting of two 1 HP, 54 gpm submersible 

variable frequency drive raw water pumps
• New flow paced chemical feed systems complete with in-line static mixing
• Pre-treatment including pre-chlorination using liquid sodium hypochlorite; alum 

based coagulant aid (Del-PAC or Stern-PAC); and permanganate (potassium or 
sodium) for iron and manganese oxidation. 

• Post filtration disinfection will consist of liquid sodium hypochlorite.
• Enhanced coagulation and pretreatment process using single-stage tapered 

flocculation, coagulation and sedimentation completed with stainless steel 
plate settlers for enhancement of the oxidation and particulate settling process.  
Effluent turbidity from the pretreatment process typically averages <1 NTU.  

• Membrane filtration system consists of Pall Corporation ARIA Model AP-3 
membrane cartridge technology (2 skids providing 100% redundancy, 0.060 MGD 
each) providing for submicron particle separation.  The microfiltration system 
can achieve excellent log removal of pathogens (3-6 Log removal).  Finish water 
turbidity thus far has ranged from 0.010 - 0.025 NTU

• 120 Linear Feet of 36-inch diameter contact piping for disinfection contact
• Finished water pumps consisting of two 3 HP, 54 GPM vertical multi-stage 

centrifugal pumps operated with variable frequency drives 
• New 100,000 gallon bolted glass lined finished water storage tank completed with 

passive mixing system. 
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• New double wall masonry block construction control building housing chemical feeds, flocculation and sedimentation tanks, 
mechanical and process piping systems, membrane filtration units, control room and laboratory/office. In addition, a new 
SCADA system for control and monitoring of system operations was installed. 

•  A new 50 Kw emergency generator installed for emergency power generation.
• Backwash and wastewater handling consists conveyance to the West Branch Sewer Authority. 
• The Authority also replaced 24,000 Linear Feet of its distribution system using 6-inch diameter C900 PVC pipe. The project also 

included extensions to provide service to 80 additional customers. 
 

Bakerton Water System:
• New raw water pumping station consisting of two 3 HP, 105 gpm vertical multi-stage centrifugal pumps operated on variable 

frequency drives 
• New flow paced chemical feed systems complete with in-line static mixing
• Pre-treatment including pre-chlorination using liquid sodium hypochlorite; alum based coagulant aid (Del-PAC or Stern-PAC); 

and permanganate (potassium or sodium) for iron and manganese oxidation. 
• Post filtration disinfection will consist of liquid sodium hypochlorite.
• Enhanced coagulation and pretreatment process using single-stage tapered flocculation, coagulation and sedimentation 

completed with stainless steel plate settlers for enhancement of the oxidation and particulate settling process.  Effluent 
turbidity from the pretreatment process typically averages <1 NTU.  

• Membrane filtration system consists of Pall Corporation ARIA Model AP-4 membrane cartridge technology (2 skids for 100% 
redundancy, 0.100 MGD each) providing for submicron particle separation.  The microfiltration system can achieve excellent 
log removal of pathogens (3-6 Log removal).  Finish water turbidity thus far has ranged from 0.010 - 0.025 NTU

• New 30,000 gallon baffled concrete clearwell for disinfection contact time
• Finished water pumps consisting of two 5 HP, 105 GPM vertical multi-stage centrifugal pumps operated on variable frequency 

drives 
• New double wall masonry block construction control building housing chemical feeds, flocculation and sedimentation tanks, 

mechanical and process piping systems, membrane filtration units, control room and laboratory/office. In addition, a new 
SCADA system for control and monitoring of system operations was installed. 

• A new 50 Kw emergency generator installed for emergency power generation.
• Backwash and wastewater handling consists conveyance to the existing wastewater holding tank and discharged under the 

existing National Pollutant Discharge Elimination System (NPDES) Permit

A simplified PLC based control 
system was provided to control 
and monitor facility operations.  
The control system monitors 
all plant operations as well as 
the system storage. The control 
system enables the operator to 
view the operation of all process 
parameters as well as provide 
alarm functions to notify key 
personnel of plant conditions prior 
to exceedance of regulatory limits.  
The computer control system will 
also be capable of storing data 
records and generating daily and 
monthly production monitoring 
reports as required by PADEP. The 
purpose of the control system is 
not to replace the operators but 
rather assist them in effective 
operations of the facility, and 
ensure production of the highest 

(Continued from the previous page)
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quality water.  In the event the control systems fail, provisions 
have been incorporated to operate the facility in a complete 
“manual” mode.  

System operation is provided by a licensed operator, 
two (2) operators-in-training and one (1) secretary/office 
personnel.  The staff is under the direction of a five member 
board, appointed by West Carroll Township. 

In summary, the West Carroll Water Authority has diligently 
and painstakingly pursued funding assistance to improve the 
overall quality of water and life within the Township for years. 
The Authority and its customers have greatly benefited 
from receipt of the funding (i.e. grants) sources which have 
reasonably limited the debt service of the Authority for this 
necessary project. As a result of this successful project, 
the West Carroll Water Authority and its customers are now 
equipped with state-of-the-art filtrations systems providing 
high quality safe and reliable drinking water now and long 
into the future.

Municipal and Industrial 
Wastewater Treatment

Coyne Environmental is uniquely positioned with the most comprehensive  
collection of treatment options available to assist the wastewater  

treatment industries in meeting your specific goals.

www.coyneenvironmental.com

Products and Services Provided
K Biosolids Separation Studies
K BOD / COD / TSS Reduction
K Carbon Source Selection
K Chemical Application Selections
K Coagulation / Flocculation Evaluations
K Heavy Metals Precipitation

K Laboratory & On-Site Testing
K Odor Control Evaluations
K Oil & Grease Control
K Phosphorus Removal Stiudies 
K Polymer Application Evaluations
K Start Up Supervision

Coyne Chemical Environmental Services, 3015 State Road, Croydon, PA 19021     215-785-3000
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Duckweed
by Dave Muzzy

Duckweed in your reservoirs can be unsightly, decrease 
oxygen levels and be a bit of a nuisance. You may wonder 
where did it come from? The most common sources are 

Canadian geese 
that drop the 
seeds into the 
water and boats 
that are not 
cleaned off 
properly which 
enables the 
duckweed to catch 
a ride. Leaves and 
septic tanks that 
do not work 
properly also help 
contribute to high 
nutrient levels. 
Reservoirs that 
are naturally in 
motion by wind 
or moving water 

have fewer problems and need less duckweed control. The 
boats we can control: do not let them on your reservoirs! 
Now, duckweed can be a beneficial in wastewater as it is 
used to polish the water, but that is another article.

In the summer, the duckweed plants are 
photosynthesizing. This process produces oxygen that 
gets trapped in the plants, allowing them to float. At the 
same time, the plants are producing food in the form of 
starch. Each fall, the accumulated starch makes the plants 
heavier than water. As photosynthesis slows and the 
plants produce less oxygen, they lose buoyancy, and sink 
to the bottom. Over winter they rely on stored starch for 
energy. In the spring, the plants start photosynthesizing 
again, accumulate oxygen, and then rise to the surface 
to repeat the cycle. Given enough nutrients, duckweed 
and watermeal can reproduce prolifically and cover an 
entire reservoir within a few weeks after coming to the 
surface. They reproduce by budding, and in some cases, 
can produce a new plant every 24 hours.

Controlling duckweed is difficult and challenging. 
There are non-chemical and chemical management 
options. Draining the reservoir is an option if you are 
lucky enough to have another source. You will need to 

clean all the debris from the bottom to eliminate both 
nutrients and plants. 

 Skimming plants off the surface can work. However, 
it can be very time consuming. Let Mother Nature help. 
Wait until there is a day with a nice breeze that will 
push all the duckweed to one side of the reservoir. Then, 
corral the duckweed into one section.  Now you can start 
to remove it, either by sucking it out with a skimmer 
pump where you have to control where the flow goes and 
thereby trapping the duckweed for disposal, or by raking 
it out onto a tarp to allow the water to drain off and thus 
disposing of the duckweed.  The plants must be disposed 
of in such a way so that they do not wash back into the 
reservoir. Some sources tell you that you can get carp, 
goldfish, or even ducks to eat the duckweed but you will 
need an awful lot of any or all of these. However, once you 
eliminate the duckweed, adding carp, goldfish, or ducks 
will help in preventing, or at least slowing, the duckweed 
from coming back.

There are also some chemical choices that can be used 
to get rid of the duckweed. All chemicals come with issues 
pertaining to drinking water so keep that in mind before 
you rush out and get some. Always read and follow label 
directions.

Dave Muzzy 
Chief Staff Officer 

dmuzzy@prwa.com
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A.J. VEL ,  LTD

Vellano COMPANIESTHE

877-VELLANO 
10 Lancaster Parkway
Lancaster, NY 14086
Fax:  716-684-3468
www.VellanoUtility.com

Marcus Anten 
Sales Representative

Direct: 716-844-6025
Email: marcusa@vellano.com
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Marcus Anten 
Sales Representative

Direct: 716-844-6025
Email: marcusa@vellano.com

Vellano
CORPORATION

Jim Paravati 
Branch Manager - Vestal, NY

Direct: 607-770-4005
Email:  jimp@vellano.com 

877-VELLANO 
www.Vellano.com

Serving the Waterworks Industry Since1946
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CLA-VAL" Exclusive Factory Authorized Representative for CLA-VAL Products 
Southern NJ and Eastern PA 

As the exclusive CLA-VAL Representative in Southern New Jersey and Eastern Pennsylvania, we offer lhe support 
services you nead to keep your control valves & system in top condition. 

Whether you need engineering assistance, sales support & training, maintenance & repair work or startup, 
VALVE TECH SERVICE is the resource to tum to. 

As the only Factory Authorized CLA-VAL Service provider in lhe region, we have the product specific expertise, and on-staff, 
factory trained CLA-VAL Product SpecialiSis you need to get the job done right. 

For superior service and s up port, please contact us at: 

Valve Tech Service, LLC 
Phone: 610.746.6406 • Fax : 610.746.6407 

www.valvetechsales.com • www.cla-val.com 

Your Dedicated 
Cla-Val Expert 

at Valve Tec-h Service 

Anderson Technical Service 
Service after the sale Is the kev to our success 

Calibration Services for Process Control 

Distributor for Superior Brand Gas Injection Equipment 

Discounts on all equipment sales I Expert field service 

FSP for Krohne Flow Meters and Level Sensors 

PO Box 746, Titusville, PA 16354 

Phone 814-827-3474 (Office) / 814-671-6835 (Cell) 

mark@anderso n technlcalservlce.c om 

ABEL RECON provides infrastructure services to 
municipal authorities as well as private entities in 
Pennsylvania, Maryland, Delaware, New Jersey, Ohio 
and District of Columbia. 

Services offered by ABEL RECON include: 
• Structure Rehabilitation 
• UH.ra-violet light Cured-in-Place Pipelining 
• Infrastructure Cleaning and Evaluation 
• Chemical Grouting and Root Control 
• Storm Water Infrastructure Remediation 
• CCTV Inspection 

ABEL RECON offers innovative technology required for 
the increasing demand in maintenance and repair of 
aging infrastructure. Our trained assessment personnel 
are PACP certified by NASSCO and can prepare a 
program to assist you in the evaluation of your system. 

Contact us at (717) 285-3103 
ABEL RECON, P.O. Box 476, Mountville, PA 17554 

AbeiReoon.com 
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Monitoring & Reporting Violations
by Glenn Cowles

Glenn Cowles 
Water Circuit Rider 

gcowles@prwa.com

After helping a lot of water systems complete their 
2013 Consumer Confidence Reports (CCR) this year, it 
seems like there was a lot more monitoring/reporting 
violations this year that either had to be included on the 
CCR or public notifications being sent to the customers 
than normal.

The Pennsylvania Code Chapter 109.301 contains the 
monitoring requirements for public water suppliers, 
which can be found at: http://www.pacode.com/secure/
data/chapter109/s109.301.html.  Code 109.301 (General 
Monitoring Requirements) states:

 “Public water suppliers shall monitor for 
compliance with MCLs, MRDLs and treatment 
technique requirements in accordance with the 
requirements established by the EPA under the 
National Primary Drinking Water Regulations, 
40 CFR Part 141 (relating to national primary 
drinking water regulations).”

Code Chapter 109.302 (Special 
Monitoring Requirements) states: 

“The Pennsylvania Department 
of Environmental Protection may 
require a public water supplier to 
conduct monitoring in addition to 
that required by §    109.301 (relating 
to general monitoring requirements) 
if the Department has reason to 
believe the public water system is not 
in compliance with the MCL, MRDL, 
or treatment technique requirement 
for the contaminant. This may require a public 
water supplier to conduct additional monitoring 
to provide information on contamination of the 
water supply where a potential health hazard 
may exist in the water supply and monitoring 
required under §  109.301 may not be adequate to 
protect the public health.” 

Code Chapter 109.303 – (Sampling Requirements) 
states: 

“The samples taken to determine a public 
water system’s compliance with MCLs or MRDLs 
or to determine compliance with monitoring 
requirements shall be taken at the locations 
identified in §  §    109.301 and 109.302 relating 
to general monitoring requirements; and special 
monitoring requirements.”

Most of the reasons the violations occurred with the 
CCR’S I was involved with were a result of not knowing 
the monitoring requirements or late reporting of the 
results by the required dates. Whether it is the laboratories 
you are using or reporting the results yourselves, the 
violations ultimately fall on the public water supplier. 
The monitoring calendars are able to be obtained on the 
Pennsylvania Department of Environmental Protection 
website in February of each year at the following website. 
http://www.drinkingwater.state.pa.us/dwrs/HTML/

SelectionCriteria.html
Water systems can request access to view data 

submitted for them by labs using the Drinking Electronic 
Reporting System(DWELR).  If you are having your labs 
doing the reporting you are able to view what they are 
analyzing and reporting on DWELR before the 10th of 
each month before the information gets exported to the 
Drinking Water Reporting System.

Save yourselves a lot of violations, headaches, and 
extra work with Public Notifications by getting  your 
monitoring calendars early. Get familiar with them and 
do the required sampling and reporting of the results by 
the required dates. If you have any questions or trouble 
getting your monitoring requirements.

Give me a call or drop me an email and I will give you 
some assistance with it.
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State Legislative Update
By Erik Ross 
Senior Lobbyist
Gmerek Government Relations, Inc.

Before recessing for the  
summer, the Pennsylvania  
General Assembly passed and 
 the Governor signed into law two 
 bills of interest:

Act 120 of 2014 – Eminent Domain
On July 10, 2014, Governor Corbett signed Senate Bill 1096 (White-R) into law as Act 120 of 2014.1  Act 120 amends Title 26 (Eminent Domain) 
to address two areas of concern to municipal authorities regarding increased reimbursement fees that led to high project costs and increased 
rates for customers.  As the statute was originally written and interpreted, costs to property owners challenging eminent domain are reimbursed 
per owner of the property, as opposed to per property.  For example, the current amount of money that can be reimbursed toward reasonable 
expenses actually incurred for appraisal, attorney and engineering fees is $4,000.  However, if more than one owner is listed on the title to the 
property (i.e. a married couple), reimbursement doubles to $8,000.   

Act 120 would limit reimbursement of appraisal, attorney and engineering fees to $4,000 per property, regardless of right, title or interest, which 
clarifies the original intent of the law.  Additionally, Act 120 would limit reimbursement for easements related to underground piping for water 
or sewer infrastructure to $1000, regardless of right, title or interest.  Prior to Act 120, some authorities are finding it financially impossible to 
implement necessary sewer and water projects due to the increased fees.  Therefore, it is important, under Act 120, to distinguish the nature of 
these takings/easements from other proceedings.
 
Act 123 of 2014 – Storm Water
On July 10, 2014, Governor Corbett signed Senate Bill 1255 (Erickson-R) into law as Act 123 of 2014.2  Last year, the Pennsylvania General 
Assembly approved Act 68,3 which enables local governments to form storm water authorities and to assess fees for storm water management 
by adding storm water management planning and projects to the powers of municipal authorities.       

Act 123 further clarifies Act 68 to say that a storm water authority may establish reasonable and uniform rates based in whole or in part 
on property characteristics, which may include installation and maintenance of best management practices approved and inspected by the 
authority.

Currently, there are no dedicated funding sources available to municipalities to use in their efforts to comply with federal storm water management 
requirements and, prior to Act 68, municipalities that had considered creating storm water authorities were reluctant to do so in the absence of 
express authorization by the General Assembly.  Therefore, the legislative changes resulting from Acts 68 and 123 provide additional tools to 
those municipalities facing challenges related to funding local storm water programs as mandated by state and federal law.  

BILLS OF INTEREST TO BE CONSIDERED IN THE FALL
Since the General Assembly is only scheduled to be in session for 11 days in the fall, there will be little time to get much accomplished 
before this legislative session ends on November 30, 2014.  However, two bills of interest that may receive consideration include:  

Water Well Construction Standards
On June 27, 2014, the Pennsylvania House of Representatives passed House Bill 343 by a vote of 164 to 38.  The bill was referred to the Senate 
Environmental Resources & Energy Committee on June 28, 2014.

Approximately 13,000 to 15,000 water wells are drilled each year in Pennsylvania, but Pennsylvania and Alaska are the only two states that 
do not regulate the construction of private water wells, according to the Department of Environmental Protection (DEP).  More than 3 million 
Pennsylvanians rely on about 1 million private wells for drinking water.  Improperly constructed water wells can lead to poor water quality by 
providing pathways for bacteria and contaminants.  The benefit of properly constructing or decommissioning a water well is that it prevents 
surface pollution from running down the casing and dripping into the well.  Ensuring that the well is constructed properly from the start will help 
to prevent water quality problems in the future.

House Bill 3434 (Miller-R) directs the Environmental Quality Board (EQB) to adopt the construction and decommissioning standards proposed 
by the American National Standards Institute/National Ground Water Association.5

(Continued on page 43)
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State Legislative Update
By Erik Ross 
Senior Lobbyist
Gmerek Government Relations, Inc. MEASURE 
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In the Summer 2014 issue 
of the Keystone Tap, 
Joe Falcone, Executive 
Director, announced a 
new partnership between 

Pennsylvania Rural Water Association and our company, 
HomeServe USA. Joe highlighted our experience 
in protecting homeowners from the expense and 
inconvenience of water, sewer, electrical, HVAC and other 
home emergencies by providing affordable coverage 
and quality service. Homeowners that purchase one of 
HomeServe’s repair service plans, not only get financial 
protection from the cost of repairs,  but also get the 
repair itself from a qualified local service contractor. We 
currently serve more than 1.6 million homeowners across 
the U.S. and in Canada with over 2.5 
million contracts.

As a leading provider of home 
emergency repair service plans, 
the value HomeServe brings 
to homeowners is the financial 
protection we provide from the 
cost of high repair bills, as well as 
the peace of mind of that comes 
with the guarantee of a trusted 
contractor to make the repairs in 
a timely manner.  But an equally 
important component of our 
business is also educational: the 
majority of Americans are unaware 
that the typical homeowners 
insurance most people have does 
not cover the cost of repairs for water and sewer line 
breaks or blockages on their property.  That responsibility 
lies with the homeowner, who is often stuck with a 
repair bill in the thousands of dollars. Considering that, 
according to a survey from the National Foundation for 
Credit Counseling, 64% of Americans don’t have $1,000 
in savings sitting around, a leaking water pipe isn’t just a 
household emergency; it’s a financial emergency.

This is where the opportunity for you as a utility provider 
comes in. When a water line breaks or sewer line gets 
blocked on a residential property, one of the first resources 
homeowners frequently turn to is you, their local utility. 
Regardless of whether your utility provides an optional 
protection plan or not, most residential customers expect 
you to provide, or at the very least, point them in the right 
direction for some sort of solution. Utilities who don’t 
have a solution to offer, find themselves with a customer 
satisfaction issue. And with 50% of homes in Pennsylvania 
over 55 years old, according to the US Census, and the 
water lines and sewer laterals serving these properties 
likely just as old, this issue will continue to increase in 
importance. 

However, utilities who offer their customers a means 
of recourse will be rewarded for their efforts. HomeServe 
works with numerous municipal and utility systems both 
large and small throughout the country, including Aqua 
PA, United Water, and Utilities, Inc. in Pennsylvania, to help 
them educate their customers and offer optional water 
line and sewer line protection plans to their homeowners. 
Emergency repair service plans can improve utility 
customer satisfaction by an average of 37 percent, 
according to a 2012 Ipsos Public Affairs poll, which is a 
significant increase. If that isn’t enough incentive, bear in 
mind that as the trend of utility and third-party partnerships 
has grown, so have customer expectations. According to 
the Ipsos poll, of all utility customers ,  55% believe utilities 
should at least offer protection plans as an option.

 Another compelling reason 
utilities partner with HomeServe 
is the incremental revenue a 
partnership provides. One of 
HomeServe’s partners, Louisville 
Water in Kentucky, had a customer 
participation rate of nearly 19 
percent at launch, and today, more 
than a third of their customers are 
participants in the program. Another 
HomeServe utility partner, Des 
Moines Water Works in Iowa, had 31 
percent of its customer base sign up 
for the service in the first year alone.

Because these utilities have 
opted to partner with  HomeServe 
to provide this value-added service 

to their customers, versus doing it alone, they are able to 
focus on their core business of providing superior quality 
and customer service, without a significant investment 
in the infrastructure, expertise or marketing to offer 
these customer focused programs. HomeServe has a 
full-service solution, including a marketing team that will 
work with you to get the word out about the program and 
help educate your customers.  When it’s time for service, 
we have a 24/7 operation ready to take customer calls 
and a well-managed network of licensed, local, pre-vetted 
contractors for handling customer repairs. 

Today, homeowners in communities across North 
America have access to emergency repair service 
plans offered by utilities like yours in partnership with 
HomeServe. As Joe noted, this new PRWA program adds 
another tool to your tool box that provides a much-needed 
service for your customers on the part of the water 
system that is their responsibility, and a new source of 
revenue for your business.  We look forward to growing 
our relationship with the PRWA and with you – PRWA’s 
member utilities - to help you help your customers.

“...Of all utility 
customers, 55% 
believe utilities 

should at least offer 
protection plans as an 

option”

A NEW TOOL IN THE TOOLBOX
BY bILL eLLER
sENIOR rEGIONAL dIRECTOR 
hOMESERVE usa
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Tools for happier customers 
Homeserve affinity home warranty and 

repair plans ore simple solutions that deliver 
affordable repair plans to your customers 
and increased revenues to you. We help 

educate homeowners about their service 
line responsibility-to get things flowing 
smoothly-and get life back to normal. 

HomeServe® 
Affinity Home Warranty and Repair Plans 

203-840-8226 
emoil: bill.eller@homeservusa.com 
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Training | Column

That well-worn phrase sums up my summer.  I am 
currently typing this with (mostly) only my left hand.

Confession time – I injured myself while not following 
good safety practices (remember that I’ve been teaching 
a class on Operator Health and Safety??? – oh, sweet 
irony…)

  Early this summer, I managed to rupture my right 
bicep tendon (the one that connects your bicep muscle to 
the bone in your forearm).    After a quick re-attachment 
surgery, I’ve spent 6 weeks in a brace to be followed by 
6 more months of therapy to get the arm back to the 
strength it was prior to the injury. No driving for those 
first 6 weeks, learning to eat left handed, …couldn’t even 
bath myself properly (fortunately, my wife was there to 
help).

What happened you ask?  I tried to open a very stuck 
window (the kind in a building, not the computer kind 
– how out of shape do you think I am???).  My reason 
for telling you this story isn’t for sympathy or even some 
warning of this specific  type of injury.  My reason is a 
reflection on poor work habits…the kind that I exhibited 
the day of the injury that put me at risk to injure myself 
one way or another.

The day of the injury was like most, I headed to my 
office to open the building and get to work.  I was a little 
too tired and in a rush.  Some workers were showing 
up and I had a lot of work to do for PRWA.  I noticed 
that one of the screens at my office was up.  Being early 
summer, I didn’t want someone opening the window 
for fresh air and letting in the bugs.  So, I reached over 
a table and lifted the window up. So far, so good.  It 
went up just about 6 inches before getting stuck (old 
building, big 6 foot windows w/poorly fit replacement 

windows).  I couldn’t quite reach my arm through the 
opening and pull down that screen.  (This is where the 
bad safety choices come in).  I now had a choice on how 
to proceed: (A)  I could stop what I was doing, assess why 
it was stuck, consider any tools that would help, wait for 
an assistant (remember, they were already on their way), 
move the table and the computer desk, get the ladder 
and then proceed safely. (But…this would have involved 
getting the ladder from the basement, waiting on help 
and, you know, that computer with all its wires is a pain 
to move...)

 Of course, I chose path (B) using the readily available 
step stool to climb up on the table and computer desk 
(1 foot on each- I knew I could wipe off the boot prints 
before my wife ever found out!).  This placed my arms 
at a nice curl  position with hands palm up under the 
stuck window and my back hunched over.  And, with a 
mighty upward pull with my back…and, a few painful 
pops later…I’m heading to the doctor’s office and  soon 
thereafter, into surgery.

I’ve had plenty of time to think about this while 
watching others enjoy their summer and my list of 
things that need fixed getting longer.  I’ve also come to 
realize how much worse this could have gone. It could 
have been my back, or slipped off the table/desk and 
injured other parts.

We all do this sort of thing.  Most times, nothing goes 
wrong.  But, when it does….

 The importance of safe work practices can’t be stressed 
enough.  Take your time and utilize help whenever 
possible.  Make sure you’re using the proper tools for 
the job and using correct lifting procedures. A few extra 
minutes to do things properly, may have saved me (and 
next time,  you) months on not being able to do much of 
anything.

Well, that’s it for now.  I hope your  summer has gone 
well (and safe).  I’m off to review that Operator Health 
and Safety course material a little 
more closely…

Do As I Say, Not As I Do?
by Joel Jordan

Joel Jordan 
Director of 
Education 

jjordan@prwa.com
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For more information on the PWM 100 or the 
PAX Water Mixer Family, call 1.866.729.6493 
www.paxwater.com WATER TECHNOLOGIES~ 
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PRWA Training Schedule  
Date Course Contact 

Hours Type County Trainer Member Non-
Member

10/6/14 - 
10/10/14

#431 ASSE Backflow Prevention Assembly Testers 
Certification 32 Both Snyder Louis Yanora $975 $995

10/8/14 #3613 Well Rehab 4 Water Westmoreland Neil Mansuy $80 $115

10/13/14 #3020 / #3019 BOD, Metabolism, Sludge 
Production and ORP / Activated Sludge 6 WW Lehigh Michael Gerardi $175 $210

10/14/14 #3020 / #3019 BOD, Metabolism, Sludge 
Production and ORP / Activated Sludge 6 WW Luzerne Michael Gerardi $175 $210

10/14/14 #1470 Basic Chemical Feed Math and Hydraulics 6 Both Franklin Matt Genchur $80 $115

10/21/14 #692 Troubleshooting and Optimizing Activated 
Sludge Processes 6 WW Lancaster Tom Goehring $80 $115

10/21/14
#5782 Ice Pigging and other Sustainable Solutions 

for Maintaining Water Quality in the Distribution 
System  

5 Water Venango Bob Radwan $80 $115

10/21/14 #3216 BNR - The Basics and Beyond 6 WW Luzerne Mark Gregory $80 $115
10/21/14- 
10/23/14

#1912 ASSE Backflow Prevention Assembly Repair 
Certification & Re-Certification 20 Both Luzerne Louis Yanora $875 $895

10/21/14- 
10/23/14 #654 Water School 21 Water Berks Chris Shutt $240 $345

10/22/14 #2952 Securing Drinking Water 5 Both Allegheny Don Muir $95 $130
10/22/14 #2903 Management Basics 101 6 Both Dauphin Robin Montgomery $80 $115

10/23/14
#5782 Ice Pigging and other Sustainable Solutions 

for Maintaining Water Quality in the Distribution 
System  

5 Water Washington Bob Radwan $80 $115

10/23/14 #758 Public Water Systems Operations: “The Tools 
and Techniques” 6 Water Clearfield Glenn Cowles $80 $115

10/23/14 #1470 Basic Chemical Feed Math and Hydraulics 6 Both Erie Matt Genchur $80 $115

10/28/2014 #692 Troubleshooting and Optimizing Activated 
Sludge Processes 6 WW Clarion Tom Goehring $80 $115

10/28/14 #821 Water Meters- Operation and Maintenance 6 Water Adams Dave Muzzy $80 $115

10/28/14  5 Common-Sense Practices of a Well Run Water/
Wastewater Facility *6 Both Washington Mike Harrington $175 $210

10/29/14  5 Sure-Fire Ways to A Coliform “Hit” in Your Water 
System….or Worse *6 Water Washington Mike Harrington $175 $210

10/29/14 #2199 Distribution I 6.5 Water Lycoming Nate Merkel $80 $115

10/29/14 #2903 Management Basics 101 6 Both Indiana Robin 
Montgomery $80 $115

10/30/14 #5919 3 Stooges of Water & Wastewater 4 Both Washington Mike Harrington $175 $210
10/30/14 #2952 Securing Drinking Water 5 Both Berks Don Muir $95 $130
10/30/14 #3613 Well Rehab 4 Water Lancaster Neil Mansuy $80 $115

11/3/14 #3020 / #3019 BOD, Metabolism, Sludge 
Production and ORP / Activated Sludge 6 WW Erie Michael Gerardi $175 $210

11/4/14 #3216 BNR - The Basics and Beyond 6 WW Butler Mark Gregory $80 $115

11/4/14 5 Common-Sense Practices of a Well Run Water/
Wastewater Facility *6 Both York Mike Harrington $175 $210

11/5/14 5 Sure-Fire Ways to A Coliform “Hit” in Your Water 
System….or Worse *6 Water York Mike Harrington $175 $210
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Schedule Subject to Change

Register at PRWA.COM  

Like us and follow us to keep up to date on 
all trainings and upcoming events!

Search: PaRuralWater
Date Course Contact 

Hours Type County Trainer Member Non-
Member

11/6/14 #3613 Well Rehab 4 Water Potter Neil Mansuy $80 $115
11/6/14 #5919 3 Stooges of Water & Wastewater 4 Both York Mike Harrington $175 $210

11/11/14- 
11/13/14

#1912 ASSE Backflow Prevention Assembly Repair 
Certification & Re-Certification 20 Both Allegheny James 

Scardina $875 $895

11/12/14 #2952 Securing Drinking Water 5 Both Clarion Don Muir $95 $130
11/12/14 #2903 Management Basics 101 6 Both Luzerne Robin Montgomery $80 $115
11/13/14 Inflow & Infiltration 6 WW Erie Chris Shutt $80 $115
11/13/14 #1470 Basic Chemical Feed Math and Hydraulics 6 Both Schuylkill Matt Genchur $80 $115

11/17/14 #3020 / #3019 BOD, Metabolism, Sludge 
Production and ORP / Activated Sludge 6 WW Lancaster Michael Gerardi $175 $210

11/18/14 #3613 Well Rehab 4 Water Luzerne Neil Mansuy $80 $115

11/18/14 #692 Troubleshooting and Optimizing Activated 
Sludge Processes 6 WW Snyder Tom Goehring $80 $115

11/18/14
#5782 Ice Pigging and other Sustainable Solutions 

for Maintaining Water Quality in the Distribution 
System  

5 Water Dauphin Russ Brown $80 $115

11/18/14-
11/20/14 #654 Water School 21 Water Clarion Chris Shutt $240 $345

11/19/14 #2952 Securing Drinking Water 5 Both Luzerne Don Muir $95 $130
11/19/14 #2199 Distribution I 6.5 Water Adams Nate Merkel $80 $115
11/19/14 #2903 Management Basics 101 6 Both Beaver Robin Montgomery $80 $115

11/20/14
#5782 Ice Pigging and other Sustainable Solutions 

for Maintaining Water Quality in the Distribution 
System  

5 Water Lycoming Russ Brown $80 $115

11/20/14 #1470 Basic Chemical Feed Math and Hydraulics 6 Both Indiana Matt Genchur $80 $115

12/9/14 #692 Troubleshooting and Optimizing Activated 
Sludge Processes 6 WW Luzerne Tom Goehring $80 $115

12/9/14 #3216 BNR - The Basics and Beyond 6 WW York Mark Gregory $80 $115
12/9/14 #821 Water Meters- Operation and Maintenance 6 Water Clearfield Dave Muzzy $80 $115

12/9/14 5 Common-Sense Practices of a Well Run Water/
Wastewater Facility *6 Both Lehigh Mike Harrington $175 $210

12/9/14- 
12/11/14

#1912 ASSE Backflow Prevention Assembly Repair 
Certification & Re-Certification 20 Both Luzerne Louis Yanora $875 $895

12/10/14 5 Sure-Fire Ways to A Coliform “Hit” in Your Water 
System….or Worse *6 Water Lehigh Mike Harrington $175 $210

12/11/14 #5919 3 Stooges of Water & Wastewater 4 Both Lehigh Mike Harrington $175 $210

12/16/14 #758 Public Water Systems Operations: “The Tools 
and Techniques” 6 Water Butler Glenn Cowles $80 $115

12/16/14 #1470 Basic Chemical Feed Math and Hydraulics 6 Both Blair Matt Genchur $80 $115
12/17/14 #2952 Securing Drinking Water 5 Both Dauphin Don Muir $95 $130
12/17/14 #2199 Distribution I 6.5 Water Clarion Nate Merkel $80 $115
12/17/14 #2903 Management Basics 101 6 Both Franklin Robin Montgomery $80 $115

* These classes have been applied for up to 6 contact hours.
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True to its word, the United States Environmental 
Protection Agency (“EPA”) threatened to impose “additional 
pollutant reductions from the wastewater sector” if 
Pennsylvania fails to achieve Chesapeake Bay-related 
pollution reductions in the agricultural sector.  In its June 26, 
2014 evaluation of Pennsylvania’s progress in meeting Bay-
related nutrient and sediment reductions, EPA specifically 
acknowledged that the wastewater sector met “almost 
all programmatic milestones,” yet it continues to threaten 
Keystone State sewer customers with enormous new costs 
for additional effluent reductions because Pennsylvania’s 
efforts to reduce agricultural runoff are failing.

When Pennsylvania promised its Bay-state partners 
overall reductions in Nitrogen, Phosphorus, and sediment by 
2025, DEP could have focused on reducing those elements 
in the most cost effective manner.  Eliminating nitrogen 
from a wastewater treatment plant can cost upwards of 
$8 per pound, while agricultural reductions cost about $1 
per pound.  Rather than funding low-cost reductions in the 
agricultural sector to satisfy all of Pennsylvania’s promises, 
DEP instead asked each “sector” for an identical reduction of 
about 20%, even though the cost per pound of reducing the 
pollutants varied wildly by sector.  For wastewater treatment 
plants (“WWTP”), the pollution reduction obligation was 
mandatory, immediate, and costly.  WWTPs spent well over 
$1 billion to get on track quickly through treatment plant 
upgrades.  The point source group organized itself to phase 
in the reductions, with the largest plants getting upgrades 
first.  This got the wastewater sector off to a fast but 
expensive start and allowed it to meet its sector’s reduction 
goals quickly.  

EPA has been less pleased with Pennsylvania’s progress 
in the agricultural and stormwater sectors.  EPA’s June 
26, 2014 evaluation “downgraded” the agricultural sector 
into the “backstop category” because it concluded that 
“Pennsylvania is not on track” to have agricultural practices 
in place to achieve scheduled nutrient and sediment 
reductions.  EPA has made a number of gestures that 
appear to be in the nature of assistance, such as offering 

Pennsylvania help with training and grant administration.  
However, the unfairness of EPA’s direct threat against 
the only sector to have successfully met its goals, the 
wastewater sector, hangs in the air like the scent of a solids 
handling operation on a hot summer day.

One can stop up every WWTP outfall in the Commonwealth, 
the saying goes, and Pennsylvania would still need 
significant reductions from the non-point source sectors 
to achieve its overall 20% cutback goals.  Why then is EPA 
threatening to heap even more costs on sewer ratepayers?  
Further nutrient reductions from WWTPs will cost much 
more than $8 per pound, as the incremental cost of further 
reductions rises geometrically.  Simply put, EPA is trying to 
encourage DEP to find a way to reduce non-point source 
nutrient loads to the Bay by threatening sewer ratepayers.  

Agriculture is vital to Pennsylvania.  DEP should fashion 
and implement effective means to ensure that the promised 
agricultural reductions are secured in a cost effective 
way.  By far the largest source of nutrient loading to the 
Bay, the agricultural sector needs a sound and economical 
plan.  Pennsylvania promised its Bay partners reductions.  
Sewer ratepayers have paid a premium to make expensive 
reductions and will continue to pay in the future.  Sewer 
customers already have paid far more than their fair share 
to make good on the Commonwealth’s promises.  

Although DEP and EPA are now directing even more 
attention to stormwater reductions, those alone still cannot 
move Pennsylvania into success.  Municipalities and 
authorities need to be ready for a new effort to impose 
runoff rules at the local level.  EPA finds that Pennsylvania 
is “substantially off track” for Nitrogen reductions in 
stormwater.  Expect to see local and regional stormwater 
authorities to be formed to fund and implement stormwater 
solutions to urban and suburban runoff.  

Meanwhile, the wastewater sector apparently should 
not expect thanks or praise from EPA for a job well done.  
Instead, EPA has chosen to take direct aim at the only sector 
to have met its goals and done its share.

Scott Wyland is chair of the 
litigation group and managing shareholder of 

Salzmann Hughes, P.C.’s Harrisburg office.

EPA Takes aim at point sources again
By Scott T. Wyland 
SALZMANN HUGHES, P.C.
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On-Site Generation of Disinfectants
By Andrew K. Boal, Ph. D.
Published by the National Environmental Services Center at West 
Virginia University - Reprinted with Permission

Summary
On-site generators (OSGs) produce chlorine when 

a solution of sodium chloride is passed through an 
electrolytic cell and electricity is added.  Many communities 
are turning to OSGs for their water distribution systems 
because of the benefits inherent in the process, including 
better safety, high quality disinfection, greener operations, 
and substantial economic savings.

What is On-site Generation?
On-site generation of chlorine and other disinfectants 

is a technology that is based on decades-old scientific 
principles.  In essence, OSGs take a solution of sodium 
chloride (salt) and water and apply electricity, which 
produces chlorine and other oxidant species.  While OSGs 
have a number of applications in the industrial world, 
including providing disinfectants for swimming pools and 
cooling towers, the largest application of OSG technology is 
for municipal drinking water disinfection.  Because of the 
benefits that OSGs provide, many water municipalities are 
switching to OSG systems as opposed to more traditional 
chlorine gas, concentrated sodium hypochlorite, and bulk 
calcium hypochlorite.

Figure 1: Illustration of some of the basic components of an 
OSG including (a) Water softener, (b) brine tank, (c) brine 
pump, (d) water heater/chiller, (e) electrolytic cell and cell 
controller, (f) oxidant tank, (g) metering pump, and (i) 
hydrogen vents. - National Environmental Services Center

(Continued on next page)

How do On-site Generators Work?
While there are many different types of OSG systems 

available, there are also a number of components that 
almost every OSG uses (See Figure 1).  Water coming into 
the OSG first goes through a softener, which it is split into 
two lines.  One line feeds directly into electrolytic cell while 
the other is used to fill the brine tank.  The brine tank stores 
a concentrated salt solution, prepared by having an excess 
of slat in the tank so that the solution is a near-saturated 
brine, which is then injected into the softened water stream 
entering the electrolytic cell.

When the dilute salt solution is inside the electrochemical 
cell, a current is passed through the cell, producing the 
oxidant (sodium hypochlorite or other oxidants) solution.  
After leaving the electrolytic cell, the oxidant solution is 
stored temporarily in the oxidant tank and is then metered 
into the water moving through the treatment process.  
Hydrogen gas is also produced inside the electrolytic cell, 
and the hydrogen is removed from the cell and oxidant 
storage tank through vents.  

The electrolytic cell, where the oxidants are actually 
produced, is central to the OSG (See Figure 2).  Electrolytic 
cells consist of two electrodes, the anode and cathode, 
arranged so that both make contact with the mixed water 
and brine solution.  When the OSG is activated, a voltage is 
applied to the cell so that current flows through the cell, 
causing chemical reactions to take place at the surfaces of 
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both electrodes that eventually produce the disinfectants.  
The overall chemical equation for reaction of salt (NaCl) 
and water (H2O) to form sodium hypochlorite (NaOCl) is:

NaCl + H2O → NaOCl + H2

Oxidation reactions are carried out at the anode where 
two chloride ions (Cl-) are stripped of one electron each to 
produce chlorine gas:

2Cl- → Cl2 + 2e-

  Depending on the physical and working parameters of 
the cell (e.g., electrode to electrode spacing, cell applied 
potential, etc.), it is also possible to produce oxidants 
other than chlorine, which can provide enhanced removal 
of microbiological contaminants from water and other 
benefits.  After it is produced, the chlorine gas dissolves in 
water to produce hypochlorous acid (HOCl) in the same 
way that bulk chlorine gas from cylinders acts:

Cl2 + H2O → HOCl + H+ + Cl-

Chlorine production is balanced by the reduction 
reactions that occur at the cathode where water (H2O) is 
converted into hydroxide ions (OH-) and hydrogen gas 
(H2): 2 H2O + 2e- → 2 OH- + H2  

                
 Anode:    Cathode:
        2Cl- → Cl2 + 2e- 2H2O + 2e- → H2 + 2 HO-

Overall Reaction: NaCl + H2O → NaOCl + H2 
Figure 2: Diagram showing the differnt electromchemical reactions 
that take place inside of the electrolytic cells that OSGs use. 

(Continued from previous page)
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During electrolysis, the hydrogen gas is produced as 
bubbles that must later be removed from the OSG and 
oxidant storage tanks to prevent buildup of the gas.  The 
hydroxide ions produced at the cathode then react with the 
hypochlorous acid produced at the anode, producing the 
hypochlorite anion (OCl-), which is charge balanced with 
sodium cations (Na+) that originally came from the salt: 

HOCl + OH- → H2O + OCl-

Typically, the pH of oxidants that OSGs produce is 
around nine.  The addition of these solutions often does 
not alter the pH of the water that is to be treated.

What are the Benefits of Using OSGs?
There are four principals benefits associated with OSGs: 

(1) improved operator safety, (2) higher quality chemicals, 
(3) greener applications, and (4) cost savings.

Improved Operator Safety
Chlorine sources traditionally used in water disinfection 

pose a variety of hazards to the operator. Chlorine gas is 
probably the most hazardous source of chlorine used by 
water treatments plants; it is toxic and the use of chlorine 
gas cylinders also poses a pressure hazard. Industrial 
strength bleach used for water disinfection is a 12.5 
percent-by-weight solution, which is caustic. OSG systems 
use only water and salt and produce nonhazardous oxidant 
solutions with a chlorine content that typically contains less 
than 0.8 percent free available chlorine. Treatment plants 
that use OSG systems typically have to face less oversight 
from state health agencies, provide less safety training for 
operators, and have less of an insurance issue compared to 
those using traditional forms of chlorine.

Higher Quality Chemicals
Recent research has indicated that hypochlorite 

storage leads to chlorate (ClO3-), and perchlorate  
(ClO4-) production from hypochlorite anions.  
Additionally, factors such as time in storage, temperature 
at storage, and exposure to sunlight can cause hypochlorite 
loss through other chemicals degradation pathways.  These 
observations indicate that older hypochlorite will contain 
less and less free available chlorine and more degradation 
products.  Storage issues mount in areas that are required 
to have 30-day or higher supplies of disinfectant chemicals 
on hand.  OSG systems, on the other hand, typically 
produce only a two- to three-day supply of chlorine at a 
time, thus providing a potent disinfectant.  Salt does not 
decompose, so that long-term requirements can be met by 
storing enough salt to comply with regulations.
Greener Application

OSGs mean greener operations compared to traditional 

chlorination methods. In addition to the reduction in 
use and potential accidental release of toxic chemicals, 
transportation of chemicals from factories to the water 
plant is reduced. For example, it takes one delivery of salt 
to produce the same amount of chlorine as more than three 
deliveries of 12.5 percent sodium hypochlorite solution. 
This, therefore, lessens the carbon footprint of the plant 
because less fossil fuel is needed to supply the plant with 
disinfectant.
Cost Savings

OSGs typically produce chlorine at a much lower cost 
than traditional delivery methods, primarily because 
there is no need to continuously purchase expensive 
chlorine chemicals. This is especially the case for systems 
using calcium hypochlorite. Additional savings come 
from decreased transportation and safety-related costs, 
and lower insurance premiums. Although OSG systems 
usually present a large, up-front capital equipment cost, 
most water plants realize a return on their investment in 
OSG equipment within two to three years.

What are Some Considerations of Using On-Site Generators?
Although OSGs are basically sage, there are a few items 

to consider.
Hydrogen Safety

Hydrogen gas is colorless, odorless, and is flammable. All 
electrochemical systems that employ aqueous solutions—
disinfectant OSGs included—produce hydrogen at the 
cathode as a byproduct of the electrochemical process. 
Hydrogen is more than 13 times lighter than air, so it will 
rapidly dissipate from an electrolytic cell or OSG system. 
Because OSGs are typically installed inside a building, the 
system and tanks need to be properly ventilated. Hydrogen 
safety concerns are mitigated by careful engineering of 
the OSG itself, as well as good planning when the OSG is 
installed. When considering an OSG system for a water 
treatment plant, it is important to ensure that the system 
meets standards set by groups such as Hydrogen Safety 
LLC.
Water Quality and Temperature
Water is the most common component of the salt solution 

that enters the electrolytic cell of an OSG and, thus, the 
composition of that water is important. Potable water 
supplies can feed most OSG electrolytic cells, but it is very 
important that the water be softened so as to have the lowest 
possible hardness. If hard water is used to provide either the 
water or brine solutions for an electrochemical cell, scales 
will rapidly form on the surfaces of the electrodes, causing 
the electrolytic cell to fail. Similarly, the temperature of the 
water entering the electrolytic cell should be maintained 
within a range of 40 to 80 degrees Fahrenheit, to avoid 
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damaging the electrolytic cell. If an OSG is installed in an 
area where water feeding the OSG will be outside of that 
temperature range a heater/chiller unit is typically added 
to the overall system.
Salt Quality

Sodium chloride is the only chemical added to the water 
stream that is employed by OSGs to produce disinfectants 
so it is vital that the salt be of high purity. Some 
contaminants in salt can cause damage to the electrolytic 
cell, typically calcium and magnesium salts found in sea 
salt. Another concern is that some salts contain other 
chemical species that are subject to oxidation, the most 
common being bromide (Br-). In any electrochemical cell 
that produces chlorine, bromide will be oxidized to form 
bromates (BrO3-), which are regulated and have a MCL of 
0.01 mg/L. Food quality salt is the most common form of 
salt recommended for OSGs.
Cell Maintenance

The electrolytic cell is the most expensive part of an OSG 
and appropriate care should be taken.  Flushing the cell 
with soft water after every usage helps to prevent salt-
deposit buildup.  Most OSG systems perform this action 
automatically upon system shutdown.  Using appropriately 
softened water and high quality salt are the two most 
important factors of cell maintenance.  Even under these 
conditions, though, electrochemical cells will develop 
scales over time.  This scale will impede the ability of the 
cell to generate chlorine and, if left unchecked, will 
eventually destroy the electrodes.  Wash the cell periodically 
by flushing it with muriatic acid (hydrochloric acid) to 
remove the scale and clean the electrode surfaces.  How 
much acid is needed and how often the electrolytic cell 
needs to be rinsed are factors that rely on variables such as 
how often the cell is in operation and quality of water and 
salt that go into the cell.
References
Casson, L.W. and J.W. Bess, JR. 2003. Conversion to On-Site Sodium 
Hypochlorite Generation. Boca Raton, FL: CRC Press
White, C.G. 1993.  Handbook of Chlorination and Alternative Disinfectants, 
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For more information: To learn more about on-site 
generation of chlorine, visit the MIOX Corporation site: 
www.miox.com

(Continued from previous page)
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Nestled in 250 acres of wooded hills near the Pocono Mountains in 
Sourthen Wayne County, Northeastern PA, lies a gated recreation 

community known as the Hideout.
The Hideout straddles both Salem 

and Lake Townships, and consists 
of approximately 3,280 connections 
accessed by 41 miles of paved roads. The 
community is served by central water and 
sewer systems including five wells, 29 lift 
stations, and an advanced, staged, 1.755 
mgd wastewater treatment plant (wwtp).

The Hideout was first established in 
the early 1970’s with construction of the 
water and sewer systems taking place 
in 1971 – 1973.  Initially, the wwtp was 
designed to provide secondary treatment 
of 0.080 mgd.   The plant was expanded/
upgraded 7 years later to include tertiary 
treatment with a greater capacity of 0.205 
mgd.  It consisted of a manually cleaned 
screen, two 1.0 mg equalization tanks, 
three extended aeration tanks, three final 
settling tanks, three rapid sand filters, two 
chlorine contact tanks, and three aerobic digestion tanks.

Over the course of the next decade, a surge in property 
sales and residential construction brought rapid growth to the 
community as well as the need to further expand the plant, 
and in 1989, two Bardenpho Process package plants were 
constructed in parallel, along with 2 primary and 2 secondary 
clarifiers, and four - dual media filters, bringing the plant to its 
current design capacity of 1.755 mgd.  The existing extended 
aeration tanks were converted to sludge holding and processing 
facilities.  One chlorine contact tank and two rapid sand filters 
were abandoned.  The equalization tanks now serve the 
expanded process.  

Bardenpho Process:
The Bardenpho Process is an advanced secondary 

wastewater treatment process designed for biological nitrogen 
and phosphorus removal.  It is a staged, activated sludge 
process which uses the BOD of the wastewater to accomplish 
nitrogen removal without chemicals and to promote biological 
phosphorus removal.  A schematic of the process, shown in 
figure 1-1, shows that Bardenpho consists of the following five 
stages:

1)  Fermentation Stage
2)  First Anoxic Stage
3)  Nitrification Stage

4)  Second Anoxic Stage
5)  Reaeration Stage

In order for efficient biological phosphorus removal to occur, 
the microorganisms in the activated sludge must be conditioned 
environmentally to rapidly release phosphorus under anaerobic 
conditions and absorb phosphorus under aerobic conditions.  In 
the Bardenpho process, anaerobic conditions are developed in 
the fermentation stage.  Aerobic conditions are developed in the 
third stage nitrification reactor.  The fermentation basins must 
be free of dissolved oxygen and nitrate.  If this is not the case, 
the microorganisms will respire using the dissolved oxygen 
and/or nitrate and will thus not be subjected to the necessary 
“stress” condition for achieving phosphorus release.  Therefore, 
control of nitrogen is a critical prerequisite for efficient 
biological phosphorus release.   Without proper phosphorus 
release, efficient, consistent biological phosphorus removal will 
not occur.
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FLOW DIAGRAM
Roamingwood Sewer and Water Association WWTP

1.755 mgd BARDENPHO Plant
[One of Two Parallel Trains]
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Figure 1-1: Flow Diagram- Roamingwood Sewer & Water Association WWTP  -  1.755 mgd Bardenpho Plant

The Bardenpho Process utilizes a combination of two 
anoxic stages to achieve denitrification.  One anoxic reactor is 
positioned between the fermentation and nitrification stage.  A 
recycle stream from the nitrification reactor carries nitrate back 
to the anoxic stage for reduction to nitrogen gas.  Since only 
about two-thirds of the nitrate load can be recycled, a second 
anoxic stage is located after the nitrification stage where the 
remaining nitrate is reduced to nitrogen gas.

The location of this second anoxic stage is especially 
important since it polishes nitrate to low levels under varying 
influent flow, strength and temperature conditions.  This insures 
that the return activated sludge contains essentially no nitrate 
which would otherwise prevent efficient bacteriological stress.

The following provides a more specific description of each of 
the Bardenpho Process stages.

(1)  Fermentation Stage
In the fermentation stage, the return activated sludge is 

contacted and mixed with the sludge from the primary clarifier 
under anaerobic conditions.  Under such stress conditions, 
microorganisms release stored phosphorus.  This stress 
condition and consequent release of stored phosphorus 
results in the development of biological populations that 
have the capability of storing greater than normal amounts of 
phosphorus when they are exposed to aerobic conditions in the 
nitrification stage.

(2)  First Anoxic Stage
The forward flow from the fermentation stage is directed 

to the first anoxic stage where it is mixed with recycled mixed 
liquor from the nitrification stage.  Nitrates produced in the 
nitrification stage are thus brought in contact with the recycled 
sludge and raw sewage, and reduced to nitrogen gas.

The recycle flow rate from the nitrification zone is normally 
about 3-5 times the influent flow rate.  In the absence of 
dissolved oxygen, the microorganisms obtain the oxygen 
necessary for BOD removal by using the oxygen available in the 
form of nitrate. 

(3)  Nitrification Stage
The nitrification stage provides an oxygenated environment 

to remove BOD and to allow essentially complete bio-oxidation 
of ammonia nitrogen to nitrate nitrogen.  It is in this stage that 
biological phosphorus uptake also occurs.

(4)  Second Anoxic Stage
The nitrate produced in the nitrification stage is directed 

to both the first and the second anoxic stages.  Since recycle 
cannot accomplish 100% removal of nitrate in the first anoxic 
stage, the second anoxic stage is used to reduce the remaining 
nitrate.  The endogenous respiration rate of the bacteria in the 
second anoxic stage is the driving force responsible for reducing 
the nitrates to very low levels.

(5)  Reaeration Stage
Since the second anoxic stage operates in the absence 

of dissolved oxygen, a small amount of ammonia may be 
produced.  In addition, there is the possibility that the second 
anoxic stage can at times become sufficiently anaerobic 
to initiate phosphorus release by the microorganisms.  The 
reaeration stage oxidizes any traces of ammonia and assures 
that any released phosphorus will be reabsorbed prior to final 
clarification, filtration, and effluent discharge.

This stage also “strips” nitrogen gas that is generated from 
denitrification in the second anoxic stage mixed liquor prior to 
its discharge to final clarification.  Reaeration also assures that 
the clarifier will receive a well aerated mixed liquor preventing 
phosphorus release and floating sludge problems.

The plant is currently rated for 1.755 mgd and treating an 
average of approximately 0.800 mgd.  With peak wet weather 
event flows of >5.0 mgd, the plant has proven to be resilient 
in recovering from excessive hydraulic loading due to I&I (See 
figure 1-2 on page 31).
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Operations
The Pocono Water Company (PWC) and Pocono Sewer 

Company (PSC) were incorporated on August 5, 1970 as 
wholly owned subsidiaries of Boise Cascade Home and 
Land Corporation.  On August 10, 1970, representatives 
of Boise Cascade filed applications with the Public Utility 
Commission (PUC) on behalf of the PWC and PSC to begin 
providing public water and sewer services within The Hideout.  
These applications were approved by the PUC in 1971. 

In 1980, The Hideout Property Owners Association (POA) 
organized a non-profit corporation known as The Roamingwood 
Sewer and Water Association (RS&W) for the purpose of 
acquiring, owning, and operating the sewer and water systems 
of The Hideout.  

The South Wayne County Water and Sewer Authority 
(SWCWSA) was created in 1980 by the Board of Commissioners 
of Wayne County as a financial vehicle for the acquisitions of 
the water and sewer systems. The funds were raised through 
issuance of tax-free municipal bonds.  In 1981, formal financing 

was completed and the utility systems became the property of 
RS&W; an agent of SWCWSA. 

Currently RS&W, with the help of SWCWSA, is in the process 
of replacing 41 miles of gravity sewer collection mains with a 
low pressure, grinder pumped system.   The approximately $80 
million project will eliminate over 1,000 manholes, 25 sewage lift 
stations, and about 220 million gallons of I/I per year.   The entire 
network of water distribution mains is being replaced in concert 
with the project which will drastically reduce unaccounted for 
water loss.  

A dedicated Board/Management team at RS&W directs the 
infrastructure replacement project as well as a full time staff 
of 20 employees in the routine and non-routine operations and 
maintenance of the systems.
Roamingwood Sewer and Water Association’s Vision is to 

be a customer driven, environmentally conscious supplier of 
water and sewer service committed to exceeding regulatory 
authority expectations. This is being accomplished through 
staff involvement and training, implementation of technology, 
customer feedback, and firm financial controls.

For more information contact:

 Roamingwood Sewer and Water Association, 
 Agent of; South Wayne County Water and Sewer  

Authority
 P.O. Box 6, Lake Ariel, PA  18436
 Ph: (570) 698-6162
 Fax: (570) 698-9485
 Website: www.rswanepa.com

Flow, MGD 1.755

BOD5, mg/l  10.0

TSS, mg/l 30.0

Phosphorus, Total, (as P), mg/l  0.50

Nitrite + Nitrate Total (as N), mg/l      11.0

Nitrogen, Ammonia, Total (as N), mg/l 2.0

Figure 1-2: Key Design Discharge Parameters
 

(Continued from previous page)
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Wastewater to Reusable Water
by Mark Gregory

Weather patterns have been changing in recent years. 
There are severe drought conditions in many parts of the 
country and world.  The population is increasing so there 
is need for more food production. There is a lot more 
discussion, research, and pilot work in the utilization of 
reusing wastewater to meet our need for water.

We spend many billions of dollars each year to treat our 
water so the quality is good enough to be potable water 
(water for drinking and cooking).   One recent calculation 
figures we use about 100 gallons of this water each day 
per person!  We actually only use about 10% of the water 
we use for potable purposes, the remainder is used for 
other purposes such as cleaning, landscaping, industrial, 
agricultural, environmental, and recreational.

Some countries are reusing a portion of their wastewater, 
for example: Australia uses about 8% of its wastewater, 
Saudi Arabia uses 16%, and Israel uses 70%.

The United States produces approximately 32 
billion gallons of municipal effluent per day. We reuse 
approximately 7% to 8% (approximately 2.4 billion gpd)  
This is a huge resource available that we have hardly 
utilized.  Most of this water reuse happens in just a few 
states, with most of them being in the west.  The two 
largest water reuse states are California and Florida. 

The United States produces approximately 
32 billion gallons of municipal effluent 
per day. We reuse approximately 7% to 

8% (approximately 2.4 billion gpd)

The nationwide summary of our wastewater reuse is as 
follows:

29% Agriculture Irrigation
20% Other
18% Landscape Irrigation/Golf Course Irrigation
8% Seawater Barrier
7% Commercial & Industrial
7% Recreational Impoundment
5% Groundwater Recharge
4% Natural System Restoration, Wetlands,  
 Wildlife Habitat

2% Geothermal/Energy Production
0% Indirect Potable Reuse - (not visible)
0% Surface Water Augmentation - (not visible)

As you can see by the breakdown, the amount we reuse for 
potable water is just about non-existent.  The main reason 
why this area is not making much progress is because of 
peoples’ perception that “Toilet to Tap” is repulsive.   The 
water that comes out of our wastewater plants has been 
highly treated and is normally discharged back into the 
nearest body of water.  In many areas, further downstream, 
this water will be drawn back out of the water body and 
sent to the potable water treatment plant to be distributed 
back into the potable water supply.  Basically all our water 
is recycled one way or another.  We just need to educate the 
public on how the water cycle works and demonstrate the 
technology we have to make safe good quality water.

There are several studies complete and many more 
in progress to determine how we can better utilize our 
wastewater resource.  New technologies are emerging that 
look promising to utilize even more of this water with no 
ill effects to health or the environment.  The progress has 
been on the fast track as the drought conditions and need 
for more water is increasing.  

Pennsylvania does not presently have water reuse 
regulations but it does have guidelines to allow water reuse 
through the issuance of a Water Quality Management 
permit from the Pa. Department of Environmental 
Protection.  The guidelines are titled “Reuse of Treated 
Wastewater Guidance Manual 362-0300-009”  (this is used 
for making snow).

As we require more water we will need to be creative 
on how we manage this valuable and necessary resource.  
Perceptions will need to change on reusing wastewater and 
new technologies/ideas will need to come to fruition.

Remember, We All Live Downstream,

 
Reference: Guidelines for Water Reuse EPA/600/R-12/618 Sept. 2012

Mark Gregory 
Wastewater 

Training Technician 
mgregory@prwa.com



Do you know where this photo was taken? 
Name the location of this landmark in 

Pennsylvania, and be entered into a drawing for 
a chance to win a prize from PRWA. 

Submit your response to PRWA either by:
Email: PRWA@PRWA.COM or Fax: 

814-353-9341.

The winner will be announced in the next issue! 
GOOD LUCK!

Barbara McMillen with Gibson-Thomas Engineering is the winner of the Summer 
2014 Where in PA contest. The answer was Jim Thorpe, PA. Pictured is the Central 
Railroad of New Jersey Station. Built in 1888, this building is protected under the 

National Registry of Historic Places.

Summer 2014 Answer

Where in PA?
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Traveling all over the USA, Pennsylvania native Michael Gerardi, Wastewater Microbiologist and owner 
of Water Pollution Biology of Linden, PA, teaches classes on subjects of Wastewater Microbiology. Mr. 
Gerardi works with operators in various topics of wastewater microbiology, from correlating microscopic 
analyses of the biota of wastewater samples to chemical and physical operational conditions. Between 
teaching classes, and writing books, we were able to ask Mr. Gerardi some questions to get to know 
the man behind the microscope.

PRWA:  Where are you from?  Married?  Kids or pets?
MG:   I was raised in Williamsport, Pennsylvania. Except for three years (where I did graduate work at James Madison University), 
I have lived in Pennsylvania.  I have a daughter who lives in Maryland and three Shetland Sheepdogs who provide company and 
interruptions while on consulting work in the office.
 
PRWA: What is your educational background?  
MG:   I received a B.A. from Susquehanna University and a M.S. from James Madison University.
 
PRWA: How did you get your start in the industry?
MG:   After graduate school I started working for the Williamsport Sanitary Authority.  I accepted employment in order to 
pay student loans and never thought I would have a career in wastewater collection, treatment, and sludge disposal. 

PRWA: You’re teaching classes for PRWA.  Do you teach a lot of other classes for other organizations or schools?
MG:   I taught for Penn State for 13 years and currently I also teach for the Maryland Center for Environment Training (MCET) 
and independently from MCET.  I have presented wastewater biology courses for Penn State to over 10,000 operators in the 
US, Canada, and the Caribbean. I’ve taught or worked in 46 states.  I hope to have the 47th state by the end of the year.  I still 
need North Dakota, Montana, Idaho, and New Mexico.

PRWA: Which class is your favorite to teach?  
MG:   That would be “BOD, Metabolism, ORP, and Sludge Production.”  This is perhaps the best troubleshooting class that I can 
offer. It presents the impact upon wastewater treatment process including sewer systems of the quantity, quality, and time of 
occurrence of BOD discharges, the form of BOD degradation used by bacteria that have favorable or unfavorable consequences 
to the treatment process, the use of ORP to monitor favorable and unfavorable degradation of BOD, and operational measures 
that can be used and regulated to reduce sludge production.

PRWA: Where is the most interesting or fun place you’ve taught a class?   
MG:   The most interesting place where I have taught would be Alaska.  It is amazing!  An adequate description of the beauty 
and wonder Alaska would be difficult to present. 
 
PRWA: A lot of people have a fear of public speaking. Any tips for public 
speaking/teaching you can give us?
MG:  My suggestions would be to know your subject material well and your 
audience that is; is there operators, laboratory technicians, engineers, or 
regulatory personnel in the audience? Also, making the room comfortable is 
a plus.  That is, is the temperature, the lighting and seat arrangements okay?  
It gets easier with each presentation.

PRWA: You’re writing books…How many books have you written?  Plans for 
any more books? 
MG: I currently have eight books.  The eighth book “The Biology and 
Troubleshooting of Facultative Lagoons” is due to be released by John Wiley 
and Sons this fall.  This was the most challenging book to develop, because 
facultative lagoons have the largest diversity of significant life forms than Michael Gerardi at a recent PRWA Class in State College, PA.

MEET  
Michael Gerardi
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other biological treatment process and therefore, the most diverse biochemical reactions.  In addition there are numerous 
chemical and physical factors that have significant impact on lagoon performance.  I’ve signed on to write two additional 
books for Wiley, a series of troubleshooting pocket guides for Chemical Publishing Company, Inc., and a series of wastewater 
biology books for DEStech Publishing.  

PRWA: Besides teaching classes and writing books, what else are you doing within the industry?   How do you divide your time up? 
MG: Much of my work is spent working with treatment process, either on-site and via internet or telephone.  Assigning time is 
a matter of priority and scheduling. 

PRWA: What is your favorite part about your job?  
MG: Easy answer: meeting wonderful operators and learning from them. 
 
PRWA: What is your least favorite part about your job?   
MG: The least favorite part of my job is travelling to the same site over-and-over.

PRWA: What is your hope for the future of the industry? 
MG: I would very much like to see a requirement for the completion of a basic microbiology or bacteriology course for 
engineering students.  Hopefully, the course would be targeted for wastewater biology.  I truly believe this would be a benefit 
to not only the engineer but also the industry.  I would like to see more work undertaken to better use fungi for the treatment 
of difficult to degrade and toxic wastes.  I have been treating lagoons and activated sludge processes with fungi with very 
interesting and remarkable results.  The keys to the success for fungal use so far appear to be: how to get them to grow in 
large enough numbers to compete with bacteria and how to get them under control so they don’t contribute to undesired 
filamentous organism growth.  I’ve just started working with fungi and fixed film process, and I believe the initial task is 

to prevent their overgrowth, because fungal growth through 
root-like structures and the biofilm would provide an excellent 
substrate for their proliferation.

PRWA:  Do you have any advice for people looking to get 
into the industry? Or advice on how to attract people to this 
industry? 
MG:  I don’t believe that most people are aware of the 
complexity of the biological, chemical, physical, and 
engineering aspect of wastewater collection, treatment, and 
sludge disposal. And this lack of awareness also applies to the 
many different jobs, especially specialty jobs that exist in the 
industry.  College science department should make an effort 
to advise students of the challenges and opportunities that 
exist in the industry, and high school guidance departments 
should also advise students of jobs available in the industry 
such as environmental training centers that can be attended 
in order to obtain a job in the industry.

“Wherever I have taught I have always found that operators are 
some of the warmest and most helpful people that I know.” 
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Who’s The Boss?
by Tom Goehring

Tom Goehring 
Wastewater 

Training Technician 
tgoehring@prwa.com

Many operators have at one time or another felt 
like the treatment plant was controlling them instead 
of the other way around.  Process adjustments and 
diligent lab work have never been as important 
as they are now.  With new and continually 
decreasing permit limits, they are a necessity. 
  Controlling your activated sludge process isn’t 
difficult as long as the proper tests and observations 
are completed.  The mixed liquor settling test is very 
important. Most operators run it on a daily basis, which 
is great, but not enough.  Some operators determine 
their wasting from this test, and sometimes it works.  
If the sludge settles too high, waste more.  If the sludge 
settles too low, stop wasting.  

The problems start when the operator misinterprets 
that information.  Sludge settling low could be an 
indication of old sludge, then not wasting is the opposite 
of what you should be doing.  There are other factors 
that affect the settling and more information is needed.  
The mixed liquor settling test should be run along with 
other tests, such as the mixed liquor suspended solids 
(MLSS) test and some time behind the microscope.

When the MLSS test is run the results can then be 
used to calculate sludge volume index (SVI), food to 
microorganism ratio (F/M), mean cell residence time 
(MCRT), or sludge age (See formulas right). Some 
formulas require mixed liquor volatile suspended 
solids (MLVSS) concentrations.  If you do not perform 
the MLVSS test, assume that the MLVSS is 80% of the 
MLSS.   I highly recommend performing your settling 
test and MLSS at least two or three times a week.  Those 
results, along with one of the calculations above and 
microscopic observations, can then be used to make 
process control decisions with some confidence that 
you have done your homework and understand what is 
happening in your system.

Operators who have nitrogen and phosphorus limits 
still have work to do.  They need to watch the dissolved 
oxygen levels in the aerobic and anoxic stages of the 
process, as well as pH, chemical addition, and the often 
forgotten but very important, alkalinity.  Operators 
that don’t have nitrogen and phosphorus limits might 
as well start brushing up on the nitrification process 
because they’re coming soon to a plant near you.

It’s important to remember that the organisms in 
your plant do almost all of the work.  Your job is just 
to keep them happy.  Find the right F/M ratio, sludge 
age, or MLSS concentration that works best for your 
plant and most of the guess work is removed from 
the equation.  You will probably need to adjust the 
parameters for seasonal changes but, after a while, 
you’ll know what level you need to maintain to provide 
the best treatment.

Just remember, you’re the boss!  Keep your bugs 
happy and they’ll keep working for you. 

FORMULAS 

30 min. SSV, mL/L)(1,000 mg/g) 
MLSS, mg/L

BOD, lbs/day 
MLVSS, lbs

MLSS, lbs 
  Eff SS, lbs + WAS, lbs

MLSS, lbs 
Solids added, lbs/day

      

SVI  

F/M 
Ratio  

MCRT 
 

Sludge Age

It’s important to remember that 
the organisms in your plant do 

almost all of the work.  Your job 
is just to keep them happy. 
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There are 2 quick ways.
First: Refinance your existing loans with our new Loan 

Rate Program.  We have multiple banks now competing 
for your Tax Fee Loans.  This means lower rates for you.  
The competition is in your favor.

The banks are committed to lower long term rates that 
will protect your system from monetary rate hikes in the 
future.  Your interest rate could go lower but it cannot go 
higher than the low cap rates that the banks are quoting.

Don’t let this opportunity slip by your system.  You 
can even borrow at today’s rate for expenditures you 
will have in the future.  You do not pay any interest 
or repayment until you use the money.  Call PRWA 
Financial today and reserve your share.

Second: Address your past due accounts.  Don’t let 
them go into the winter months unpaid.  We recommend 
that you assign those accounts to someone who can give 
them a full time effort.  

Collecting past due accounts is not easy.  It takes 
dedication and perseverance.  Collecting from one’s 

neighbor can be embarrassing, but all customers should 
pay for the utilities they use.  Many situations require 
delicate handling in these difficult economic times.

If you are not adequately staffed or do not have the 
proper training and skills, we recommend using a 3rd 
party company that is insured and bonded for this 
activity.  Remember, your system is liable for their 
actions.

We, at PRWA Financial Services, can provide 
collections service for you.  Call today for our Fall 2014 
Reduced Rate Program for new participating systems.

If we can help, call us at 866-328-PRWA (7792) or 
email me at BBullock@prwa.com.

How To Increase Your System’s Revenue
by Bud Bullock

Bud Bullock 
Financial Services 

bbullock@prwa.com
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eNetPay®

Introduces

HOW DOES FREE 
SOUND TO YOU??? 

A web based processing system that allows your customers to pay their utility bills 
without adding more money to your collection costs.  

eNetPay® gives you and your customers 24-7 access, from any computer with an 
internet connection!  There is no extra equipment needed!

Accepts all major credit cards and electronic checks from customers. 

Processes transactions in real time; Customers get detailed receipts immediately!

eNetPay® is customizable to any system, borough, utility, municipality or authority.  The 
possibilities are endless!

“Many of our residents wanted to be able to view their bills and/or usage history, and pay the 
bill with a credit card.  eNetPay® has provided the ability to pay the utility bill online. The 
service interacts with our utility billing system to automatically post the payment when it’s 
received, and I can check for new payments easily and as often as I want.

-Rosemarie, Borough of  Macugnie”

Want to learn mor   e about how eNetPay® can be used
 to save you time and money?

Visit: www.prwa.com/enetpay
Don’t have a homepage for your system?

We can help you!
FREE water utility website builder sponsored by PRWA

Customers can pay their bill, read CCRs, download customer forms, 
read/receive public notifications & more through this website

GoH2o.net

“It has increased revenue & decreased 
the amount of delinquent accounts.  

- Hegins-Hubley Authority”

What customers are saying...

    LOOKING TO REDUCE COSTS WITHIN YOUR COLLECTIONS PROCESS?

     NEED A CREDIT & E-CHECK PROCESSING SYSTEM?

      LOOKING FOR A WAY TO REDUCE THE AMOUNT OF PAPER  
      THAT COMES ACROSS YOUR DESK?
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What’s On Tap?
by Chris Shutt

So you think you have an I&I problem. What is I&I 
(Inflow and Infiltration)? What kind of I&I do you think 
you have?

Inflow is from illegal connections or open holes in 
manhole covers. Illegal connections could be CSO’s 
(Combined Sewer Overflows), which were commonplace 
years ago. As we all know at one time the “Solution to 
Pollution was Dilution”! Also down spouts from rain 
gutters, foundation drains, yard drains, including storm 
drains, holes in manhole covers. Last but not least SUMP 
PUMPS. All of these are examples inflow problems. 
Inflow is immediate after a wet weather event. Does your 
plant flow spike within 20 minutes to an hour? If so then 
your problem is Inflow.

Infiltration is cracks in pipes, failed laterals, or faulty 
manholes themselves. For the most part, ground water 
takes several days or the next day to find its way into 
the system. So what kind do you have? Inflow which 
spikes immediately or infiltration that takes awhile but 

still shows up? OK The moral of this story is where to 
concentrate your time and efforts. If your plant flows 
spike 20 minutes after a rain event, then you’re looking 
for inflow (direct hook ups to the collection system). If 
your flows go up slowly and stay up for a period of time 
then you have openings of some kind that ground water 
is getting in. Now you can prepare yourself for the type of 
tools you need to find your problem.

Remember be proud of what you do and do it well! I 
will see you around the system and take care. 

Chris Shutt 
Membership 
Circuit Rider 

clshutt@prwa.com
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Camera Inspection
Lamping involves lowering a still camera into a manhole. 

The camera is lined up with the centerline of the junction 
of the manhole frame and sewer. A picture is then taken 
down the pipe with a strobe-like flash. A disadvantage of 
this technique is that only the first 10-12 feet of the pipe 
can be inspected upstream and downstream of the access 
point. Additionally, it has limited use in small diameter 
sewers. The benefits of this technique include not requiring 
confined space entry and little equipment and set-up time 
is required.

Camera inspection is more comprehensive than lamping 
in that more of the sewer can be viewed. A still camera is 
mounted on a floatable raft and released into a pipe. The 
camera takes pictures with a strobe-like flash as it floats 
through the sewer pipe. This technique is often employed 
in larger lines where access points are far apart. Similar 
to lamping, portions of the pipe may still be missed using 
this technique. Obviously, there also must be flow in the 
pipe for the raft to float. This technique also does not fully 
capture the invert of the pipe and its condition. Sonar is 
a newer technology deployed similarly to CCTV cameras, 
and described in more detail below. The sonar emits a pulse 
which bounces off the walls of the sewer. The time it takes 
for this pulse to bounce back provides data and an image of 
the interior of the pipe, including its structural condition. 
A benefit of this technique is that it can be used in flooded 
or inaccessible sections of the sewer. The drawback is that 
the technique requires heavy and expensive equipment.

Sewer scanner and evaluation is an experimental 
technology where a 360 degree scanner produces a 
full digital photograph of the interior of the pipe. This 
technique is similar to sonar in that a more complete image 
of a pipe can be made than with CCTV, but not all types of 
sewer defects may be identified as readily (i.e., infiltration, 
corrosion).

Closed Circuit Television (CCTV) Inspections
Closed Circuit Television (CCTV) inspections are a 

helpful tool for early detection of potential problems.  
This technique involves a closed-circuit camera with a 
light which is self-propelled or pulled down the pipe. As it 
moves it records the interior of the pipe. CCTV inspections 
may be done on a routine basis as part of the preventive 
maintenance program, as well as part of an investigation 
into the cause of I/I. CCTV, however, eliminates the 
hazards associated with confined space entry. The output is 
displayed on a monitor and videotaped. A benefit of CCTV 

inspection is that a permanent visual record is captured for 
subsequent reviews.

Sewer Cleaning
The purpose of sewer cleaning is to remove accumulated 

material from the sewer. Cleaning helps to prevent 
blockages and is also used to prepare the sewer for 
inspections. Stoppages in gravity sewers are usually caused 
by a structural defect, poor design, poor construction, an 
accumulation of material in the pipe (especially grease), or 
root intrusion. Protruding traps (lateral sewer connections 
incorrectly installed so that they protrude into the main 
sewer) may catch debris, which then causes a further 
buildup of solids that eventually block the sewer.

Results of Various Flow Velocities
2.0 ft/sec.................Very little material buildup in pipe.
1.4-2.0 ft/sec..........Heavier grit (sand and gravel) begin to 

accumulate.
1.0-1.4 ft/sec.........Inorganic grit and solids accumulate.
Below 1.0 ft/sec........Significant amounts of organic and 

inorganic solids accumulate.
1.0 to 1.4 feet per second, grit and solids can accumulate 

leading to a potential blockage.

Sewer Cleaning Methods
There are three major methods of sewer cleaning: 

hydraulic, mechanical, and chemical. Hydraulic cleaning 
(also referred to as flushing) refers to any application of 
water to clean the pipe. Mechanical cleaning uses physical 
devices to scrape, cut, or pull material from the sewer.  
Chemical cleaning can facilitate the control of odors, 
grease buildup, root growth, corrosion, and insect and 
rodent infestation.

Sewer Cleaning Records
The backbone of an effective sewer cleaning program is 

accurate recordkeeping. Accurate recordkeeping provides 
the collection system owner or operator with information 
on the areas:

• Date, time, and location of stoppage or routine cleaning  
 activity

• Method of cleaning used
• Identity of cleaning crew
• Cause of stoppage
• Further actions necessary and/or initiated
• Weather conditions

Collection System Maintenance

(Continued on the next page)
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The owner or operator should be able to identify problem 

collection system areas, preferably on a map. Potential 
problem areas identified should include those due to grease 
or industrial discharges, hydraulic bottlenecks in the 
collection system, areas of poor design (e.g., insufficiently 
sloped sewers), areas prone to root intrusion, sags, and 
displacements. The connection between problem areas 
in the collection system and the preventive maintenance 
cleaning schedule should be clear.

The owner or operator should also be able to identify 
the number of stoppages experienced per mile of sewer 
pipe. If the system is experiencing a steady increase in 
stoppages, the reviewer should try to determine the cause 
(i.e., lack of preventive maintenance funding, deterioration 
of the sewers due to age, an increase in grease producing 
activities, etc). 

Sewer System Rehabilitation
The collection system owner or operator should have 

a sewer rehabilitation program. The objective of sewer 
rehabilitation is to maintain the overall viability of a 
collection system. This is done in three ways: (1) ensuring 
its structural integrity; (2) limiting the loss of conveyance 
and wastewater treatment capacity due to excessive I/I; and 
(3) limiting the potential for groundwater contamination 
by controlling exfiltration from the pipe network. The 
rehabilitation program should build on information 
obtained as a result of all forms of maintenance and 
observations made as part of the capacity evaluation 
and asset inventory to assure the continued ability of the 
system to provide sales and service at the least cost. The 
reviewer should try to gain a sense of how rehabilitation is 
prioritized. Priorities may be stated in the written program 
or may be determined through interviews with system 
personnel.

There are many rehabilitation methods; the choice of 
methods depends on pipe size, type, location, dimensional 
changes, sewer flow, material deposition, surface 
conditions, severity of I/I, and other physical factors. Non-
structural repairs typically involve the sealing of leaking 
joints in otherwise sound pipe.

Structural repairs involve either the replacement of all or 
a portion of a sewer line, or the lining of the sewer. These 
repairs can be carried out by excavating, usually for repairs 
limited to one or two pipe segments (these are known as 
point repairs) or by trenchless technologies (in which 
repair is carried out via existing manholes or a limited 
number of access excavations).

The rehabilitation program should identify the methods 
that have been used in the past, their success rating, and 
methods to be used in the future. A reviewer who wants 

further guidance on methods of rehabilitation may 
consult the owner’s or operator’s policies regarding service 
lateral rehabilitation, since service laterals can constitute 
a serious source of I/I. Manholes should not be neglected 
in the rehabilitation program. Manhole covers can allow 
significant inflow to enter the system because they are often 
located in the path of surface runoff. Manholes themselves 
can also be a significant source of infiltration from cracks 
in the barrel of the manhole. The owner or operator 
should be able to produce documentation on the location 
and methods used for sewer rehabilitation. The reviewer 
should compare the rehabilitation accomplished with that 
recommended by the capacity evaluation program. When 
examining the collection system rehabilitation program, 
the reviewer should be able to answer the following 
questions:

• Is rehabilitation taking place before it becomes  
  emergency maintenance?

• Are recommendations made as a result of the previously  
  described inspections?

• Does the rehabilitation program take into account the  
  age and condition of the sewers?
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(Continued from page 16)

Specifically, the bill enables the DEP to establish and collect reasonable fees from water well drillers for costs associated with administering 
the standards.  The legislation further requires that water well drillers provide well completion or decommissioning reports to the Department 
of Conservation and Natural Resources (DCNR), DEP and the water well owner.  In addition, water wells abandoned after the adoption of 
the standards shall be decommissioned within one year following abandonment and wells abandoned prior to the effective date shall be 
decommissioned within two years of the adoption of standards. 

Counties or municipalities with existing ordinances relating to water well construction or decommissioning standards are exempt from the 
legislation.  Moreover, those water wells already regulated by the Pennsylvania Safe Drinking Water Act are also exempted under the legislation.

Establishing water well construction standards is an important component of the Commonwealth’s water resource protection program and two 
independent statewide advisory committees have made strong recommendations to do so:  (1) the Statewide Water Resources Committee in 
2008; and (2) the Marcellus Shale Advisory Commission in 2011.

PA One Call
On June 27, 2014, the Pennsylvania House of Representatives passed House Bill 1607 by a vote of 202 to 0.  The bill was referred to the Senate 
Consumer Protection and Professional Licensure Committee on June 28, 2014.

House Bill 16076 (Baker-R) transfers enforcement of the One Call Law from the Department of Labor and Industry to the Public Utility Commission 
(PUC) and adds that the lawful start date for applicable projects is three business days following notification to PA One Call.  In addition, the 
legislation:

 y Places duties upon facility owners to maintain records of notice to the One Call system, verify where underground utility lines run in 
certain instances, report violations, and participate in One Call’s member mapping system. 

 y Details when a fee must be paid by an excavator, designer, or operator and further requires the reporting of alleged violations. 
 y Establishes a Damage Prevention Commission, responsible for establishing a Damage Prevention Committee, the purpose and duty 

of which is enumerated in the legislation. 
 y Establishes the Underground Utility Line Protection Fund to be used by the commission for enforcement of the Underground Utility 

Line Protection Law. 
 y Extends the sunset date of the Act from 2016 to December 31, 2021.
 y Removes most exemptions from the One Call law for facilities related to finding and extracting natural resources, municipalities and 

PennDOT. 

“With more than 6,000 utility line hits being reported each year, it is clear better enforcement of the state’s PA One Call Law needs to take place 
in order to ensure public safety,” state Representative Matt Baker (R-Bradford/Tioga) said.  “By reducing line hits, we can increase public safety 
and reduce costs needed to repair damaged lines.”7 

We expect the fall session to conclude with a flurry of activity in a very short period of time.  However, all bills not passed by November 30, 2014 
will have to be reintroduced in the 2015-2016 session of the General Assembly which begins on January 6, 2015. 

ResouRces
For more information on the bills mentioned in this 
article, go to:  www.legis.state.pa.us - and enter the bill 
number in the “Find Legislation” Section.  Bills referenced 
in this article (indicated by footnotes): 1 - SB 1096, 
2- SB 1255, 3- SB 351, 4- HB 343, 6 - HB 1607.

otheR RecouRces:
5 - http://www.ngwa.org/Media-Center/press/2014/
Pages/2014-ANSI-Standard.aspx 
7 - State Representative Matt Baker Press Release, 6/27/2014 
– “House Approves Baker’s Bill to Improve Public Safety of PA 
One Call Law”
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Utilities Say People Cut Back 
Consumption If They See How Much 
They Use Compared With Others.

Utilities are turning to software and 
mobile apps that rely heavily on peer 
pressure to get consumers to conserve.

Can technology help ease the U.S. 
water crisis?

Some utilities and private well 
owners hope so, as about 40% of the 
continental U.S. battles some form 
of drought and demand for water 
continues to grow. Worries about water 
shortages are heating up in various 
areas across the nation, especially in 
California and other Western states, 
where a punishing drought has entered 
its third year.

In an effort to encourage conservation 
and manage water use more efficiently, 
utilities and consumers are turning 
to a variety of new technology tools, 
including software and mobile apps 
that let households know just how 
much water they are using and how 
that usage stacks up against the 
neighbors. There also are sensors that 
can determine when wells are running 

low, and leak-detection systems for 
homes that send alerts and shut off the 
water when problems are suspected.

For water utilities, running a 
successful conservation program is 
cheaper and easier than building new 
dams, wells or water-treatment plants. 

Some utilities are 
pushing conservation 
because they have 
g o v e r n m e n t -
mandated goals to 
meet. In California, 
for example, water 
agencies have been 
asked to cut urban 
water use 20% by 
2020, to 154 gallons 
daily per person from 
192 gallons in 2005.

That said, getting 
consumers to use less 
water is a challenge. 
Saving money, it 
turns out, isn’t an 
effective motivator 
on its own, according 
to research from 
Stanford University. 
That’s because even 
with rates going up, water remains 
relatively cheap, so it takes a large 
financial reward to entice consumers 
into using less. And since big rewards 
are often available only for a limited 
time, they often don’t lead to long-
term behavioral change.

So startups such as WaterSmart 
Software, H2OScore and DropCountr 
have developed tools that take a 
different approach, one that relies 
heavily on peer pressure, coupled 
with things like conservation tips and 
rewards.

WaterSmart’s software creates 
bimonthly home-water reports from 
meter data that provide consumers 
with a clear picture of how much water 
they use and how their usage compares 
with that of neighbors living in similar-
size homes. The reports, which can be 
delivered by mail or electronically, 

also provide recommendations on 
how households can save water—say, 
by watering a yard manually instead 
of with sprinklers during certain 
seasons.

Studies show that people tend to 
underestimate their consumption by 
half, says Peter Yolles, founder and 
chief executive of WaterSmart, a San 
Francisco-based company. But they 
also want to follow the crowd, he says, 
and WaterSmart taps into that desire.

“There’s a natural tendency for 
people to conform,” says Mr. Yolles. 
“But people don’t know the social 
norm for water use, so we give the 
report with bar charts that provide 
context.”

The East Bay Municipal Utility 
District, which delivers water to 
350,000 single family homes in the 
San Francisco Bay Area, is preparing 

New Technology Tools Aim to Reduce Water Use
by Ucilia Wang, Wall Street Journal

 WaterSmart’s reports compare your water use with that of 
neighbors and offer tailored tips on how you can consume less.  
WaterSmartsoftware.com

Studies show that people 
tend to underestimate their 

comsumption by half.  But they 
also want to follow the crowd
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to launch a conservation program 
using the WaterSmart technology.

In a yearlong pilot program that 
ended last June, customers receiving 
WaterSmart reports cut consumption 
by an average of 5%, the district says. 
An analysis indicated that using the 
WaterSmart program to achieve that 
5% savings on a broader scale would 
cost the district $380 to $400 per acre-
foot of water, which is less than most 
other conservation programs and less 
than securing a new supply of water, 
says Michael Hazinski, supervisor of 
water conservation at the district.

Starting this summer, the water 
district will roll out WaterSmart to 
60,000 homes, with a goal of reaching 
100,000 homes in three years.

While most Americans have 
municipal or private water suppliers, 

about 14% get their water themselves 
through private wells that pump fresh 
groundwater, according to the latest 
data from the U.S. Geological Survey. 
For them, well monitoring is a key part 
of managing their water use.

Prolonged droughts in Western 
states have stressed some aquifers, 
resulting in significant drops in 
water levels in recent years. Levels in 
one Texas aquifer fell more than 200 
feet from 2008 to 2012, according 
to a report by the Texas Water 
Development Board. Meanwhile, new 
wells are hitting water at twice the 
depth as those drilled in 1950, the 
board says.

Dropping a tape into a well is the 
most common method to determine 
water levels. But Wisconsin startup 
Wellntel has developed a sensor system 

for wells that not only measures water 
levels accurately and more frequently, 
but also looks at weather and other 
data to predict where the levels are 
probably headed. Well owners can use 
the information to determine when to 
reduce pumping or drill a new well.

The sensors sit on top of the 
well cap and use sonar to take the 
measurements. Wellntel is doing field 
trials of its technology and plans to 
start selling the equipment later this 
year, says Nicholas Hayes, a company 
co-founder.

Wellntel also is teaming up with 
researchers from the University of 
California, Berkeley, to create spatial 
maps that show water-level changes 
over time and across a geographical 
area. Those maps provide a closer look 

(Continued on next page)
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at the health of an aquifer and spot water-level changes 
across a region.

Wellntel started a pilot project at a home with a vineyard 
in the central California town of Paso Robles earlier this 
year. The growth of wine grapes in the region (it is usually 
irrigated with groundwater) has caused water tables to 
drop hundred of meters in some places, says Norm Miller, 
a professor of hydrometeorology at Berkeley.

“Farmers want to know when they should completely 
stop drawing water, before the wells go dry,” says Raj 
Shekhar Singh, a graduate student at Berkeley working 

on the Wellntel project. “When nobody understands how 
the water levels are changing in their regions, they just 
keep pumping.”

A different kind of sensor, meanwhile, is used in homes 
to detect water leaks that can lead to expensive damage 
and wasteful water use.

Currently, most homeowners who use sensors deploy 
them near likely sources of water leaks, such as washing 
machines and dishwashers.

Sentinel Hydrosolutions LLC of California has 
developed a leak-detection system that is placed on the 
main water pipe into the home instead, an approach 
that eliminates the need for a sensor for “every toilet and 
sink,” says Scott Pallais, founder and chief executive of 
the company.

Sentinel’s system is programmed to monitor water flow 
into a home. When the flow persists past a time frame set 
by the homeowner—Mr. Pallais says he sets his at 20 to 30 
minutes—it automatically shuts off the water and sends 
an alert to a home alarm system. The company is working 
on delivering the alerts via text and email, as well.

(Continued from previous page)
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See what our Tank Management Service Can do for you! 

Minimizes maintenance costs 
Simplifies your budget 
Annual inspections eliminate surprises 
Provides for all Painting and Repairs 
Extends tank life 
Provides a single emergency number with guaranteed response time 
Water Tank Maintenance is What We Do not Something Else we do 

Our Services Include: 

Management Contracts I Painting and Repairs 
Tank Security I Inspections I Interior Wash Outs 

. ... .. 

* Hot Taps: 1/o - 36' 

* Wet Taps: 'I< · 36" 

* Line Stops: 1/o - 36'' 

* Pipe Freezes: •;,• - 30" 

PRO TAPPING & PIPE FREEZING 
620 Gravelly Hollow Road * Medford, New Jersey 08055 

(856) 983-5442 
Fax (856) 985-8621 

* Valve Insertions for 
Copper Pipe: 1h'~ · 2"' 

* Ultrasonic Pipe/Tank 
Wall Thickness Testing 

* Specialty Valves & Fit1tinR:sl 

* CI/DI EZ Valve Insertions: 4'' - 24" 
www.protapping.com * 24 Hour Service 

info@protapping.com * SBE Certified 
CAU FOR ADDITIONAL PRESSURE TAPPING AND RELATED SERVICES 
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Drought and Water Conservation
by Don Muir

I was in my garden yesterday tying up tomato plants, 
trying to think of something to write about for my fall 
Keystone Tap article (which you’re reading now), when 
I realized that the ground in the garden was pretty darn 
dry. It has rained but not the gentle soaking rain that helps 
the garden and, more importantly, soaks into the ground 
to help recharge groundwater aquifers. It’s been heavy 
thunderstorms that drop a lot of water fast that just runs 
off. Hopefully late summer and early fall will be rainy and 
you won’t have to worry about drought. But, if you wait 
till drought conditions are present to start thinking about 
drought conditions, you’ve waited too long. 

Is this Source Water Protection? Absolutely! What is 
more likely to happen to your system, a contamination 
event preventing you from using a water source or a drought 
which may prevent you from using a water source? 

How do you get your customers to conserve water? 
Changing the way people think is a tough thing to do. You 
could raise your water rates; hit them in the pocket book. 
If you’re charging $4.00 a thousand and raise it to $6 a 
thousand customers will complain and will try to conserve 
at first. They probably won’t or simply can’t conserve 
enough water to make a difference in their water bill and 
they will eventually go right back to their old habits which, 
most likely, aren’t water-wasteful anyways. Your customers 
have to wash clothes, they have to bathe, they have to use 
the toilet, they have to prepare meals and wash dishes. 

You can educate them 
on water conservation 
methods, full washing 
machine loads, short 
showers, check for leaky 
toilets etc. But it’s very 
difficult for a residential 
customer to reduce 
water consumption to 
a point where they see 
a difference in their 
water bill. That’s the 
bottom line, the water 
bill. And if Mr. or Mrs. 
Smith wants to water the 
garden or their flowers, 
they’re going to. They’ll 
pay for that little extra 
water a month. 

So we’re back to leak detection, something that will 
save you water and money. By detecting and repairing 
distribution system water leakage, systems can reduce 
the amount of water they need to produce or purchase. 
By reducing the amount of water the system needs to 
produce, chemical and electrical costs to treat and pump 
the water are reduced.  For  a consecutive system, a system 
that purchases water from a neighboring system, can lead 
to reduction in purchased water costs. In some cases, these 
financial savings can be quite substantial. In a water system 
producing 500,000 gallons per day, a 10% reduction in 
consumption by customers would be 50,000 gallons per 
day. You would save the same amount of water by finding 
and repairing one 35 gallon per minute leak (the size of a 
typical main line break).

Another example: A water system of 1,000 connections 
produces approximately 180,000 to 200,000 gallons of 
water per day, maybe 250,000 gpd. Put water conservation 
measures into affect and, if you’re lucky, you may reduce 
consumption 10%, about 20,000 gallons per day. Fix one 
15 gallon per minute leak and you will immediately start 
saving 21,600 gallons per day. You will not lose any revenue 
like you would reducing consumption, and you’ll cut down 
on electrical and chemical water production costs.

Hopefully we won’t see drought conditions this year.  But 
finding and fixing water leaks promptly,  is the best way 
you’re going to conserve water. It’s an on-going battle but 
it’s something you have to do. A groundwater aquifer or a 
reservoir can only hold a certain amount of water. Too bad 
we can’t bank it, not for a rainy day but for a dry day.

PRWA has water conservation material that you can 
distribute to your customers.  We have leak detection 
equipment we loan to members and we have staff that can 
help you develop a leak detection program to lower your 
water leakage. Give us a call, we’re here to help!!

Don Muir 
Source Water 

Protection Specialist 
dmuir@prwa.com



Column | SouRCEWATER

49FALL 2014

A New Agricultural Resource for Educators
by Matt Genchur

 As the summer winds down and the fall begins to 
sweep in, many parts of Pennsylvania will turn their 
attention to a very important time of the year – the 
fall harvest.  Many a farmer will finally get to reap the 
benefits of their hard work that started back in the early 
spring.  One key facet to their success?  Water, of course.

We had a pretty consistent and wet summer (trust 
me, I was mowing my grass every week) throughout 
the commonwealth, so the crops were loving it.  But, 
what about the other important use for water on the 
farms?  No, not the cows and chickens…the people!  
What about their sources of drinking water?  I’m sure 
that they were flowing pretty good most of the time, but 
was it clean water?  Being on or near a farm, one would 
have to wonder.

In order to raise awareness to private drinking water 
protection on farms, the Future Farmers of America 
(FFA) have created a new series of educational materials, 
entitled “Drinking Water: Protecting the Source”.  

From the FFA website:
“The Drinking Water: Protecting the Source 

instructional materials were developed 
to assist teachers who seek to enhance the 
consciousness of their students about where 
their drinking water comes from, and how 
sources of drinking water can be protected. The 
teaching materials are designed to supplement 
existing instruction in agriculture, food 
and natural resources courses. They serve as 
independent units of instruction on source 
water and as “hands-on” learning activities 
to enliven the educational experience for 
students and teachers.   The instructional 
materials are related to water characteristics 
and contaminants, water regulations, 
drainage, and reducing the flow of nutrients 
into groundwater and surface water.”

There are 20 lessons in the entire suite, which allows 
educators to do as little or as much as they want related 
to drinking water protection at home and on the 
farm.  These lessons are geared toward high school age 
students (the primary focus of FFA programs) and are 
very detailed.  The website above will also take you to 
the main page for the program, which lists all of the 

lessons.   They are intended to be taught in the order 
they are listed, but each could certainly stand alone on 
their own. 

So, for those of you out there that have your 
drinking water sources in agricultural areas, live 
in an agricultural area, or at least have a local FFA 
chapter, make it a priority to share this with your local 
contact.  There’s a good chance that they may already 
be aware of it, but if nothing else, making the public-
private connection will only enhance the relationship 
locally that you have with your community.  We always 
encourage systems to get involved locally, and this is 
just another way to do it.

Matt Genchur 
Source Water

Protection Manager 
mgenchur@prwa.com
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2014 PRWA Golf Classic
A big thank you to our event sponsors:

Thanks to our Hole Sponsors
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Congrats to the winners!

2nd Place Team: 
(Left to Right): Bo Ford, Jim 

Wilson, Brad Foor & Dave 
Sollars  

3rd Place Team: Bill Eller, Matt Genchur & Joe Lee

Longest Drive Contest:  Daniel Guest
Closest to the Pin Contest:  Bill Eller

1st Place Team: 
(Left to Right): Les Hilfiger, Tim 
Hilfiger, Dennis Lingenfelter & 

John Segursky
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GIS: Shapefile’s Attribute Table
by Nate Merkel

Greeting KTAP readers, I hope your summer 
was one filled with fun, friends, and family.  
During the summer Ktap issue, I discussed 
the importance of a GIS program in a water 
and waste water system.  This article I am 
going to briefly discuss a neat feature in the 
program which is a shapefile’s attribute table.  
This table is a critical component of the whole 
system.  Without the shapefile’s attribute table, 
a user would not be able to link the spatial 
information on a map to the attribute data.  
Now, what exactly is attribute data?  Attribute 
data is information stored for each of the 
ArcGIS map’s features (See Fig-1, right).

The attribute table listed above houses all the 
information regarding a municipality’s storm 
water system.  Each storm inlet is given a 

unique feature  
identification number or FID.  The FID acts as a conductor, linking the spatial 
information you see on the map to the information in the attribute table.  Notice in 
the attribute table, there are sets of rows and columns.   Each row is called a record 
and contains information for a single feature.  Each column is called a field which 
only stores one type of information. Each record and field houses specific information.  
In the example listed above, the fields represented are the FID, Shape (point, line, or 
polygon), type of inlet, size, condition, comments on that specific point, inspected, 
debris, and the optional photo file.  Now a user 
can do several things with this information.  
One right-click on a field title, a menu will 
appear (See Fig-2, left).

     This menu allows a user to sort, summarize, 
calculate the field, turn it off, freeze/unfreeze, 
delete, and allows you to see the properties of that 

field.  Through doing this the user will be able to view the data contained in that 
field for his or her needs.  Once more, in the attributes table, there is another button 
in the upper left of the table that is the Table Options button (See Fig-3, right).

The Table Options allows the user to do several different operations such as Find 
and Replace or one of the most commonly used, the Select by Attributes.  This 
option allows the user to query information based on the information housed in 
the attribute table.  An example would be if the user wanted to know how many 
“combination” storm inlets were located in their municipality.  The user would 
choose the select by attributes tool (See Fig-4, opposite page-top left).

The user would then see the select by attributes table where they can enter the 
proper expression (See Fig-5, opposite page - top right).

Figf-1: Completed attribute table for stormwater inlet map.

Fig-2: Right clicking opens a menu 
allowing you to sort the data.

Fig-3: Table Options Menu.
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Once apply is pressed, ArcGIS 
will then calculate every storm inlet 
that is recorded as a “combination” 
inlet in the “Type” field.  Every 
inlet that is a combination inlet 
will then be highlighted in the 
attribute table as well as the on 
the users map. (See Fig-6, below). 
The user can then break down the 
information even further for each 
individual inlet.

The Select by Attributes tool 
is only a fraction of what all a 
user of ArcGIS can do.  There are 
numerous other options that a user 
can use.  

Over the next few issues of the Ktap I will discuss some of the other features that 
a water operator, wastewater operator, borough manger, or township supervisor can 
utilize to better manage their system or municipality.  I hope everyone has a colorful 
fall!

Nate Merkel 
Membership 
Circuit Rider 

nmerkel@prwa.com

Fig-4: Selection By Attribute Option.

Fig-6: The attributes that were selected in the ‘Select by Attribute’ window is now highlight on the table as well as on the map.

Fig-5: Select By Attributes window.
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Robin Montgomery 
Source Water 

Protection Specialist 
rmontgomery@prwa.com

Again, this year I was excited to be exhibiting at the 
Fayette County Children’s Water Festival. The festival 
is held at the Fayette County Fairgrounds and open 
to 6th grade students of Fayette County. We provided 
the students the opportunity to make water cycle 
bracelets.  There are seven steps in the cycle of water, 
beginning with clouds and ending with vapors.  Of 
the 650 + students that attended the festival, many 
stopped at the PRWA booth and were able to make a 
water cycle bracelet.  It was great to see the students 
and adults so interested in all the festival had to offer.

 The Fayette County Children’s Water Festival is 
a one day educational event designed to teach area 
students about different water concepts as well as to 
assist them in making educated choices regarding 
water quality, quantity, conservation, etc.  In addition 
to the field trip, resources and other educational 
information are provided to participating teachers in 
order to aid them in addressing the Watersheds and 
Wetlands Academic Standards for Environment and 
Ecology in their classrooms.

For more than ten years, the Fayette County 
Children’s Water Festival has reached more than 
9,000 sixth grade students by providing their schools 
with a quality educational field trip that’s both local 
and free.  

With more than twenty-five different exhibits, two 
keynote presentations and an outdoor experience 
area, the Water Festival teaches participants the basics 
of water by using hands-on, creative techniques in a 
lively atmosphere.  Students learn about topics such 
as:  different water types (surface and groundwater), 
water’s importance to all life, and the role of the water 
cycle, non-point source pollution, abandoned mine 
drainage, wetland and watershed ecology, and the 
effects of human activities on water and all of nature.  
In addition, the newly developed outdoor experience 
introduces participants to outdoor recreational 
activities involving water such as fly fishing, rafting 
and snow shoeing.  

The overall goal of the project is to instill a sound 
understanding of the importance of clean water to 

daily life while empowering local children to make 
wise resource use decisions for the future of their 
communities.

This is such an amazing opporTuniTy for sTudenTs.  
please feel free To conTacT Terri springer, heaTher 
KnupsKy or heaTher fowler aT The fayeTTe counTy 
conservaTion disTricT aT 724-438-4497 on how your 
counTy can sTarT your own counTy children’s waTer 
fesTival.

Fayette County Children’s Water Festival
by Robin Montgomery

Partners in Progress...
your conduit for delivering confidence

®

CEC balances cost, compliance, 
and community needs.

Civil & Environmental Consultants, Inc.

www.cecinc.com | 800.365.2324

Experience
► Stormwater Management 
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► Regulatory Compliance

► MS4 Compliant Renovations 
and Design

► Geotechnical Challenges

Services
► Civil Engineering

► Environmental        
Engineering & Sciences

► Ecological Sciences

► Waste Management

► Water Resources
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As operators, many of you are at least a little familiar with 
what stormwater is and what it is capable of doing.  For water 
operators, storms mean turbidity – having to shut down 
intakes, cloudy springs and wells, etc.  Wastewater keeps 
an eye on I&I and their plants sometimes struggle to keep 
up with flows many times the norm.  Additionally, we all 
end up dealing with one of the most obvious challenges with 
stormwater: flooding.

At times, stormwater can be a complex puzzle to solve and 
the solutions are rarely “one size fits all”.  Each circumstance 
requires site-specific thoughts and actions.  Finding solutions 
is often easier than funding them.  So, where can you go to 
get answers?  In the near future, like you do for your water 
and wastewater questions, you can rely on PRWA.

To that end, we have already started dipping our toes 
in the stormwater field (don’t worry, it’s been naturally 
filtered, so it’s clean!).  Some of you have already attended 
one of our introductory stormwater management classes, 
which we rolled out last fall.  At about the same time, we 
also unveiled our GIS (Geographic Information Systems) 
Mapping program, which includes the potential of mapping 
of stormwater features and systems.  We also have a presence 
at other state, regional, and county efforts that have been 
established to meet the requirements of municipal discharge 
permits for stormwater.

We are still trying to define and develop some other specific 
pieces of our stormwater program, and we don’t expect to 
create it overnight.  We feel that we have a solid start with 
the aforementioned pieces, but we are constantly discussing 
potential paths and ways that we can better serve you in 
this challenging and evolving field.  One way that we feel 
comfortable   going is   education, since training constantly 
drives us to evolve and get better as an Association.  So, 
with this article being the first, we are going to be including 
stormwater related pieces in our magazine.  Some will be 
more technical, some just general education, but our primary 

goal will be to include content that we believe will assist you 
in addressing the multiple challenges with stormwater.

So, let’s start with some basic information and definitions, 
so we can all move forward together on the same page.  The 
Environmental Protection Agency (EPA) created many 
of the rules and guidance for regulated discharges in the 
United States.  In most cases, the states have been given 
authorization to implement these programs, with guidance 
from EPA.  Therefore, from EPA’s website, here is a basic 
explanation of stormwater and where you can get more 
information:

“Stormwater runoff is generated when 
precipitation from rain and snowmelt events 
flows over land or impervious surfaces and 
does not percolate into the ground. As the 
runoff flows over the land or impervious 
surfaces (paved streets, parking lots, and 
building rooftops), it accumulates debris, 
chemicals, sediment or other pollutants that 
could adversely affect water quality if the 
runoff is discharged untreated. The primary 
method to control stormwater discharges 
is the use of best management practices 
(BMPs). In addition, most stormwater 
discharges are considered point sources and 
require coverage under an NPDES permit. 
For more information about the Stormwater 
program, visit the  Stormwater Basic 
Information page (http://water.epa.gov/
polwaste/npdes/stormwater/Stormwater-
Basic-Information.cfm).”

EPA Stormwater Homepage:
http://water.epa.gov/polwaste/npdes/stormwater/index.cfm

Keeping an Eye on the Storm(water)
by Matt Genchur

Matt Genchur 
Source Water

Protection Manager 
mgenchur@prwa.com
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