The
138 West Bishop Street
Bellefonte, PA 16823
Change Service Requested

Serving Water and Wastewater Systems Since 1988

Fall 2011

Keystone Tap

ATTENTION: WATER / WASTEWATER DEPT
When finished reading, please route to:
Operators / Managers
Clerk / Treasurer
Board

Protozoan Poster
Setting Small System
Drinking Water Rates
Repairing a Water Main
Leak: From the Inside

A Publication of

You’ll FALL in love
with our
reasonable
advertising rates
exclusively for
PRWA Associate
Members like you
who want to reach
over 1,000
water and
wastewater
systems in the
state!
Contact Andrea to learn more!
814-353-9302 x 105
amurrell@prwa.com
Dear Readers,
Did you know you can contribute to The
Keystone Tap? We look forward to including
your articles about the water and wastewater
industry, legislation, new products and
services, and individuals that have made a
difference in their community that would
be of interest to our readers. Articles and
photos from both Systems and Associates are
encouraged! Submissions can be made to
amurrell@prwa.com. Thank You!

Advertisers

Abel Recon....................................30
Aqua Dynamic Systems...................... 6
Bankson Engineers..........................38
Bissnuss, Inc.................................34
Caldwell Tanks, Inc.........................28
CET Engineering Services..................29
Conrady Consultant Services..............18
Dixon Engineering, Inc......................16
EADS Group, The............................41
Eichelbergers, Inc...........................11
Entech Engineering, Inc....................37
Exeter Supply Co., Inc......................47
Ford Meter Box Company Inc..............50
Gannett Fleming.............................. 2
Gibson Thomas Engineering Co., Inc.....50
Gwin, Dobson & Foreman..................49
Kershner Environmental Technologies ..43
Keystone Pump &Power....................15
Larson Design Group........................23
L/B Water Service, Inc......................21
Mid Atlantic Storage Systems, Inc........20
M.J. Reider Associates, Inc................26
Moody & Associates, Inc...................14
Natgun Corporation..........................47
Nittany Engineering.........................45
Pittsburg Tank and Tower..................40
PLGIT........................................... 7
ProTapping Inc...............................35
Quad3..........................................42
Richard K. Stryker, PE......................54
RK & K.........................................48
Schonstedt Instrument Company..........25
Uni-Tec Consulting Engineers, Inc........46
USA Blue Book.................... Back Cover
Utilishield...................................... 3
Utility Service................................22
Watertite, Inc.................................55
W.C. Weil Company............ Inside Cover
W.D. Fax Tapping & Welding..............31
Yanora Enterprises..........................53

Keystone Tap - Fall 2011

The mission of the Pennsylvania Rural Water Association is to work cooperatively
within the industry to support not only its members but all the water and wastewater utilities throughout the Commonwealth
with professional technical support, certified training, legislative representation, and other valuable services and benefits.
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“Hunky Dory”
by Penny McCoy
Executive Director
Program Director
pmccoy@prwa.com
It seems to me that in the last 2 years
I have had to write several articles about the
changes going on a PRWA and our new theme
song could be David Bowies 1971 hit titled
“Changes” from the album “Hunky Dory”.
Once again, we are welcoming a new
employee and saying goodbye to another. Mark
Gregory has joined our family as one of our
Wastewater Training Technicians and Robin
Montgomery is leaving us at the end of her
Federal Funded program. Joel Jordan and Chris
Shutt are both moving to new positions due to
the end of the funding of their programs.
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Mark comes to us with years of experience
in the wastewater field and has proven to be a
great addition to our staff. Please welcome him
when he visits your system and take advantage
of his experience. Joel is moving forward with
our training program, working hard to make
PRWA the leader in operator training. The loss
of federal funding for the training program is
forcing us to raise the prices of training, but I
guarantee we will still have the outstanding
informative training an operator needs to fulfill
his contact hour requirements at an affordable
price.
Chris has moved into his dream job of
Membership Circuit Rider. The Membership
Circuit Rider is a position PRWA created to help
our system members with whatever problem
they may have and recruit new members. With
Chris’s years of experience at PRWA he is
perfect for this job. Chris will now cover the
entire state, so those of you that haven’t gotten
to see him in awhile, look for his visits.
In Bowie’s song he says “Turn and
face the strain face the changes because time
may change me, but I can’t change time”.
PRWA can’t change the strain the loss of the
federal funding puts on both us and our system
members, but we can face it and change which
makes everything “Hunky Dory”.

1-800-653-PRWA
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Everything Changes
by Joseph Falcone
Executive Director
Chief Financial Officer
jfalcone@prwa.com
I am suddenly struck at how quickly
everything changes. I am writing this article in
the heat of summer and by the time you read it
autumn will be here. Time waits for no man,
the seasons will always change, and if you have
been around long enough change will come to
your life and profession. Well, some change has
befallen us this year. The Association’s training
contract to conduct EPA sanctioned training
ended on August 31st. This means that the
subsidy we were able to pass along to operators
has ended as well. You will notice a member
price of at least $70 on training flyers going

forward to replace the contract that is no longer
available. We still believe that our association
continues to have the most cost effective, high
quality training in the industry. Furthermore, our
commitment to serving member needs, training
in your hometown, and delivering the best
on-site technical assistance will never change.

FINALLY, YOU CAN OFFER
YOUR CUSTOMERS THE
ENTIRE PACKAGE.
Add Value.
Add Service.
Add Utilishield.

2 NEW ADDITIONS COMING
SOON TO UTILISHIELD:
SEWER & GAS LINE PROTECTION
IN ADDITION TO WATER SERVICE LINE
PROTECTION ALREADY AVAILABLE AT A
GREAT PRICE FOR YOUR CUSTOMERS!

BEGINNING IN OCTOBER, YOUR CUSTOMERS WILL HAVE AN AFFORDABLE OPTION TO PROTECT THEIR WATER,
SEWER, AND GAS LINES ALL IN ONE CONVENIENT SERVICE! LOOK FOR MORE INFORMATION ON THESE NEW
SERVICES SOON AT WWW.PRWA.COM, IN THE MAIL, AND VIA FAX. TO SPEAK WITH SOMEONE TODAY, CALL
877-947-3783 OR E-MAIL INFO@UTILISHIELD.COM. WE LOOK FORWARD TO SERVING YOUR SYSTEM SOON!
WWW.PRWA.COM
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9 Water/Wastewater Contact
Hours in just 1 1/2 Days!
HURRY!
Last Chance Meals, Classes, & Events all
coming to YOU for
to Register!
1 LOW PRICE!
September 20-21, 2011
Uniontown, PA
Holiday Inn Hotel
& Conference Center
September 20th
12:00 pm: Registration
1-4:30 pm: Time-Saving
Tools (Exhibit Hall-3 Contact Hrs.)
5-7 pm: Casual Dinner in Exhibit Hall
7-9 pm: Blackjack & Wii Hunting
(CHANCE to WIN $300 IN PRIZES!)

September 21st
7:30-9 am: Exhibit Hall Hot Breakfast
9-12:15 pm: Class 1 : Chemical Control
(3 Water/WW Contact Hrs)
9-12:15 pm: Class 2 : TDS Bromides in
Surface Water (3 W/WW Contact Hrs)
12:15-1 pm: Lunch
1-4:15 pm: Class 3: Energy: The Cost of
the Future (3 W/WW Contact Hrs)
1-4:15 pm: Class 4: Back to the Basics
(3 W/WW Contact Hrs)
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September 27-28, 2011
Wilkes-Barre, PA
Best Western Genetti Hotel &
Conference Center
September 27th
12:00 pm: Registration
1-4:30 pm: Time-Saving
Tools (Exhibit Hall-3 Contact Hrs.)
5-7 pm: Casual Dinner in Exhibit Hall
7-9 pm: Night Out at the Mohegan
Sun Casino
September 28th
7:30-9 am: Exhibit Hall Hot Breakfast
9-12:15 pm: Class 1 : Chemical Control
(3 Water/WW Contact Hrs)
9-12:15 pm: Class 2 : Marcellus Shale
Strategies (3 W/WW Contact Hrs)
12:15-1 pm: Lunch
1-4:15 pm: Class 3: Energy: The Cost of
the Future (3 W/WW Contact Hrs)
1-4:15 pm: Class 4: Back to the Basics
(3 W/WW Contact Hrs)
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REGISTRATION
FORM
(OR
REGISTER
ONUNE!
WWW.TIRWA.COM/
MINI)
•r--------------------------------------~ •
• I Name·
Compan)''.
.
.
I•
•• I Phone:
Fax:
e-mail
I ••
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omx!JOJro

~rural"!'~~

• : Address (C ircle: Home or System)

:•

•
.
•
•

1•
I.
I•
I•
I•
I•
le

1 City, State, Zip:
I
Which Con ference Arc Your Attending? 0 Uniontown (9/20-9/2 1) 0 Wilkes-Ran'C (9/ 27-9/28)
I
1 PRWA Member Price: 0 Ful l Con ference (S ISO) 0 Singk Day (S95: Circ le: Day I or Day 2)

• I Non-Member Price: 0 Fu ll Confere nce ($ 185) O Single IJay ($ 135: Circle: IJay I or IJay 2)
•I
e l Methnd o f Payment: 0 C heck 0 Invoice Me 0 Credit Ca,·d
Total Amount Due: S

e l Cred it Card N umber:
Exp. Date:
e l CC Type (circle): Visa MasterCard Discover Am Ex Card Holders Si~nature: x
.
•
•
•

I
I
I
I

Security Code (on back): _ _ le

THA"'K YO U! Return Form to PRWA Office: Fax: 814-353 -9341
Mail: f>RWA, 138 W. Bishop St., Bellefonte, f>A 16823 or c-~u1il: prwa@ prwu.com

QuestiOns? Call Andrea: 800-653-7792 x 105 or e-mml amurre/l@prwa.com
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I•
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New PRWA Wastewater
Training Technician
by Mark Gregory
Wastewater Training Technician
mgregory@prwa.com

Hello to all of you. My name is Mark Gregory
and I am the newest member of the PRWA staff. I have
about thirty years experience in the wastewater field
and around twenty five years in water. I also have
some environmental experience of about five years. I
am state certified for both wastewater and water.
I live in the small (if you blink you’ll miss it)
town of Brooklyn in the northeastern side of the state.
I have been married for thirty seven years and have
three grown children (two girls and one boy). I also
have three grandchildren (all girls). I enjoy fishing,
woodworking, drawing, and playing the guitar.
My first day on the job was in Albuquerque,
New Mexico at the National Rural Waster Association
annual in-service meeting. I was amazed at the
friendliness and knowledge of the people of this
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organization. It’s good to know there is such a group
that is assisting the small rural water systems across the
country to do what they need to do.
I am very excited about working with an
organization like Pennsylvania Rural Water Association.
Many, many people do not understand how important
it is to keep their water and wastewater systems funded
and working properly. Plain and simple, we need good
potable water to live and we need to clean our wastewater
stream to prevent degradation of the environment that
we all live in.
I am proud to be able to assist PRWA in their
mission to work with and support the water and
wastewater utilities across the Commonwealth. I look
forward to serving all to the very best of my abilities.
Remember, “We All Live Downstream...”
					

Mark

1-800-653-PRWA

Keystone Tap - Fall 2011

CONGRATULATIONS
RON BORCZYK,
SPRINGDALE BOROUGH!
ANSWER: HERSHEY CHOCOLATE FACTORY
HERSHEY, PA
DAUPHIN COUNTY

?
A
P
in
is
h
t
is
Where
ANSWER!
WWW.PRWA.COM

From the moment he created his community,
Milton S. Hershey planned to build a park to
create a more pleasant environment for workers
and residents than any typical factory town of
the time. On April 24, 1907, Hershey Park opened
with a baseball game and other amusements, such
as a merry-go-round, bowling alley, carousel,
and amphitheater were soon added. In 1971, the
first phase of a redevelopment campaign began
the conversion from Hershey Park as a regional
amusement park to Hersheypark, one of America’s
most popular theme parks.
7

Feature Water
System:
City of
Oil City
by Thomas Weiser,
Water Plant Foreman
Christina Sporer, P.E.,
City Engineer

The Old Pump Station
The City of Oil City is a small-town City
located in the heart of the Oil Region, and owes its
heritage to the
natural resources
present in the area
where Oil Creek
and the Allegheny
River
converge.
The
Seneca
Indians lived here
Aerial view of Oil City
for
generations
and used oil from pits and springs for medicinal and
festive purposes. With the successful drilling of the
first oil well by Colonel Edwin Drake in 1859, Oil
City quickly became a bustling town. The City was
incorporated in 1871 and construction of the present
water distribution system began in 1872.
Oil City is blessed with good drinking
water and a lot of it. The Seneca Farm well field
was
developed
beginning in the
late 1890’s due to
a serious Typhoid
epidemic in 1894
when the water
supply was surface
water from the
Allegheny River.
At the Seneca
Coal fired boilers to make steam
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Farm, the first well
was hand dug to a
depth of 42.5 feet
and twenty feet
in
diameter
at
the bottom. The
walls were built
with bricks on a
foundation of heavy
Steam powered piston pumps
oak planks. Water
from this collecting well was originally siphoned to
a steam-powered pump station through a twenty-four
inch pipe made by rolling sheet metal and riveting it
together; the pipe was laid against the river bank, not
buried.
Six other wells were drilled in 1897, and nine
more by 1920. This group
of wells was designed
to siphon water into the
original collecting well,
and then siphon to the
pump station, which saved
thousands and thousands
of dollars in electrical
costs over the years. Three
wells were added in 1923
and were equipped with
Prospective view showing size axi-flow deep well pumps.
of old pumps

These ‘little guys’ move as
much water as the ‘giants’
before them

Two wells were drilled
in the 1980s, and equipped
with submersible pumps to
meet increased demand as
the City and surrounding
area grew.
A study by Moody

and Associates completed
in 1986 estimated the
ultimate
well
field
capacity at six to seven
million gallons per day 150, 200, and 250 HP motors
(mgd). Demand averaged 3.8 mgd at that time, but
due to some industries leaving and a population drop
from over 25,000 to 10,500, the current demand is
just under two mgd.
Six wells have been abandoned over the
years, and it is believed the siphon has been lost
from a series of nine wells. Two wells - the original
collecting well and a second collecting well which
siphons into the main one - are now supplying present
demand. Pumps and motors have been down-sized to
reduce energy costs.
In the 1960’s, a building was built over the
original collecting well with three vertical turbine
pumps in it, and this station is still in use today. The
old steam-powered station was torn down and a piece
of history was gone. Once, because of a flood, the
boilers could not be used. The Pennsylvania Railroad
came to the rescue; three steam engines were brought
in on a siding, and the steam was piped in to operate
the pumps until the boilers could be restarted.
The groundwater from the Seneca Farm well
field has proven to be an excellent source of drinking
water for the residents of Oil City and adjacent
Cranberry and Cornplanter Townships for over 100
years. It requires only the addition of chlorine for
disinfection and a
polyorthophosphate
blend
corrosion
inhibitor to comply
with regulations.
Perhaps
the
best thing the “old
timers” did (besides
their ingenuity), was
Pristine setting of the north end
to purchase a great
of Oil City
chunk of the land that

drains into the Seneca Farm watershed. This helps
ensure the excellent water quality of the supply for
years to come. The City recently participated in
the Source Water Protection Technical Assistance
Program through the Department of Environmental
Protection, and a Source Water Protection Plan was
completed by SSM Group, Inc. A steering committee
was established to guide
the process, and is now
working to implement
the plan to further protect
the Seneca Farm source.
Because
Oil
City is divided by the
Allegheny River and
400,000 gallon hydro pillar tank
hilly, the distribution
system is divided into five zones with four booster
stations and ten storage tanks in order to serve all
customers. About sixty miles of pipe, made of almost
every material developed, and from new to one
hundred forty years old, connects everything together.
Some wooden pipe has been dug up, but none is still
in service.
Two water operators are responsible for the
water plant, booster stations, and tanks. A separate
nine-man crew maintains the water distribution
system, while one man reads meters and handles
shut-offs.
Although the City has seen economic decline
and population loss, recent developments in the oil
and gas industry offer hope for a prosperous future.
The City has recently sold water to Range
Resources for drilling of the first Marcellus gas well
in Venango County and will continue to look for
ways to increase water revenues to keep rates low for
its customers.
The many Victorian homes
show a wealth from oil

Steeples of St. Joes, a prominent landmark

A symbol of our past

9

Keystone Tap - Fall 2011

Hydrogeologic Modeling Study Assists Eastern
Lancaster County Source Water Protection Efforts
The Eastern Lancaster County Wellhead
Protection Committee, consisting of Terre Hill
Borough, Earl and East Earl Townships, and New
Holland Borough, has a long history of cutting- edge
source water protection efforts. Dating back to 1992,
the Committee finalized a Management Program for
Control of Potential Sources of Contamination in
Wellhead Protection Areas. The delineation of the
Wellhead Protection Areas was based on a state-ofthe-art, semi-analytical flow model called WHPA,
developed by the US Environmental Protection
Agency. Since then, both technology and computer
modeling techniques have improved greatly. Since
that time, the Eastern Lancaster County water systems
have remained committed to effective source water
protection, aided by the Pennsylvania Rural Water
Association (PRWA), the Pennsylvania Department
of Environmental Protection (DEP), and the SSM
Group, Inc. (SSM). Through the Source Water
Protection Technical Assistance Program (SWPTAP)
administered by the DEP, these agencies have teamed
together to assist the Eastern Lancaster County water

10

by Al Guiseppe, SSM Group, Inc.

systems in preparing an up-to-date Source Water
Protection Plan that meets current regulations and
standards.
Contracted by DEP through SWPTAP, SSM
has provided a delineation of the protection zones
for the groundwater sources that supply the Terre
Hill Borough, Western Heights, Blue Ball, and New
Holland Borough water systems. A total of 16 wells
that make up the four water systems formed the basis
for the hydrogeologic investigation. To understand
the ultimate source of water to a groundwater
well, one must first understand how groundwater
moves through the aquifer system, from recharge to
discharge. To accomplish this, SSM first constructed
a conceptual flow model, describing the components
of the aquifer system feeding the groundwater wells.
Incorporating all of the essential features of the
hydrologic system, the conceptual model forms the
basis for the three-dimensional numeric model. The
hydrogeologic model was created using Groundwater
Modeling System (GMS). GMS is an industryrecognized groundwater flow software that couples

1-800-653-PRWA
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a model design system and graphical analysis tools
with MODFLOW (A Modular Three-Dimensional
Finite-Difference Ground-Water Flow Model),
PEST (Model-Independent Parameter Estimation),
and MODPATH (a particle tracking post-processing
program) program codes. The geographic and
hydrogeologic data used as inputs to the computer
model includes information from digital elevation
model (DEM), National Hydrography Dataset
(NHD), water well inventory (WWI), ground-water
site inventory (GWSI), Pennsylvania Drinking
Water Information System (PADWIS), National
Water Inventory System (NWIS), Pennsylvania
StreamStats, precipitation, soil characteristics, land
use, and underlying geology. The model is calibrated
by comparing the model results to observed well data.
Water level data from 664 wells within the modeled
area were used in the model calibration effort. The
result of the computer model is a self-consistent
groundwater flow model that describes how
groundwater moves from the recharge areas to the
discharge points, including the water well withdrawal
points.
From the hydrogeologic analysis of the
Eastern Lancaster County study area, SSM created
protection zones designed to guide the water systems

WWW.PRWA.COM

in their protection effects in the land area most
critical to their water supply. Terre Hill Borough
receives their water from four wells that produce
groundwater from a sandstone aquifer of the Hammer
Creek Formation. The recharge area that provides
the source of the water supply encompasses a 1.6
square mile area immediately surrounding Terre Hill
Borough.
The other three water systems that
participated in the program (Blue Ball, New Holland,
and Western Heights) receive their water from wells
producing groundwater from the carbonate aquifers
that make up the broad valley in which they reside.
The recharge area, the area that ultimately provides
water to the valley, is located up to six miles to the
southeast of the water systems. Surface run-off and
shallow groundwater flow from northwestern slope
of Welsh Mountain provide a significant source of
groundwater to the carbonate aquifers that supplies
the wells in the valley. Because all three water
systems share a common recharge area, it makes
sense that the water systems will work together to
implement strategies that help ensure protection of
their sources for safe drinking water now and in the
future.

11
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2011 PRWA

Two Gorgeous Days
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Proceeds from this year’s Golf Outing benefited the Ryleigh Benninghoff Cancer Fund,
which provides assistance to families faced with pediatric cancer. $2,500 was raised to
1-800-653-PRWA
support this important cause! Thank you to all participants!
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A Golf Outing

s Out On the Greens!

Thanks to all 116
Golfers who came out
to play and SPECIAL
THANKS to our
Sponsors on page 51!

And the Winners Are...

1st Place: Jim Shugarts, Tom Gray,
Jim Hunter, John Presloid

2nd Place: Bob Sheetz, Harry Pavone,
Bill Maxwell, Jim Riggio

Closest to the Pin:
Sam Alloi
WWW.PRWA.COM

Longest Drive:
Mike Thomas
13

Keystone Tap - Fall 2011

Lubrication & Your
Maintenance Program
by Kurt McFadden
Wastewater Training Technician
kmcfadden@prwa.com
Hello everyone, I hope you all had a
terrific summer and enjoyed some of that beautiful
Pennsylvania weather. PA Rural Water is keeping
me very busy serving its membership and the
systems all across the state. It has been my pleasure
to visit many of your systems and I look forward to
visiting many more. I would like to thank everyone
who has attended my training sessions throughout
the year; you folks make my job very enjoyable and
fulfilling.
At a recent in-service I attended in
Albuquerque, New Mexico, I listened to a two hour
presentation on pump technologies and theories in
getting the best performance from your pumps over
their intended service life. With financial restraints
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on many systems this has become a very important
issue-as it should be. One factor that really left me
thinking was the importance of lubrication and a
good lubrication program throughout the life of your
equipment. In my travels I see a lot of lubrication
practices and listen to a lot of different theories about
what is correct. Bob Murphy is a Regional Sales
Manager and lubrication consultant for Paragon
Specialty Services, Inc. based in Volant, PA. After a
lengthy discussion with Bob he shed some light on
many aspects of lubrication.
One thing seems to be consistent in the
conversation! The key to any maintenance program
is consistency. No matter your maintenance
philosophy, the methodology needs to be consistent.
The same is critical when it comes to developing

1-800-653-PRWA
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a lubrication plan. One of the more important
aspects of a quality maintenance program is proper
and periodic lubrication of rotating equipment.
Lubrication is the lifeblood of any moving
equipment! Simple housekeeping practices like
keeping grease fittings clean and ensuring that sight
glasses are clear and accessible by regularly cleaning
can greatly enhance the program.
Even in the best maintenance program and
despite all the care in operation and maintenance,
workers often face the reality that a pump has failed
and can no longer be kept in service. Many times a
pump, despite suffering no loss in flow or head, is
considered to have failed and has to be pulled out
of service on an immediate basis. Among the many
problems that can occur are seal related issues such
as leakage, loss of flushing, cooling, etc, pump and
motor bearing issues including loss of lubrication,
cooling, contamination of oil, abnormal noise, etc,
leakage from pump casing, very high noise and
vibration levels, or driver motor or turbine related
problems. The list of pump failure conditions is
extensive and the conditions are not mutually
exclusive. It is not unusual for the root causes
of failure to be the same but the symptoms are
WWW.PRWA.COM

different. Taking care to identify the first symptoms
of a problem can save the pumps from permanent
failures. Often times, lubricants play a role in these
types of failures.
When discussing lubricants, there are
several key points that need to be considered. One
must always refer to manufacturer's specifications
when determining proper lubricants and periodic
lubrication intervals. Determining your operational
budget, careful planning and record keeping are
pertinent to developing a lubrication program and
lube schedule and are also key to efficient equipment
performance. Documentation of equipment
condition, lubrication types, lubrication intervals,
proper lubricant fill and lubrication change-out
should all be noted.
When planning and developing your
lubrication program, the lube supplier can be a good
resource. They can provide advice and will suggest
an approved product that will match the manufacturer
recommendations. It is often times wise to discuss
your applications with several different lube vendors
to determine the best product. Lube manufacturers
often times develop new products that are meant to
enhance your lubrication needs. When determining
what lubricants are right for your operation, it is
important to consider the highest quality product
that fits within the budget that you have previously
determined.
One important element of a quality
lubrication program is choosing the correct grease.
In today's lubricant marketplace there are a plethora
of greases from which to choose. Greases come in
a variety of colors, consistencies, and offer a wide
variety of benefits. (By the way, let's clear up a
common misconception before continuing, color has
no benefit in itself to the performance of the grease.
For example, blue grease does not perform better than
a black grease or visa versa. Color is simply based
on manufacturer preference.), When determining
proper grease or greases for your applications, it
is wise to keep in mind the composition of grease.
Grease consists of three different components.
Approximately 10% of the grease consists
of the thickener, often times referred to as the
carrier, the soap or the gelling agent. Thickeners
typically determine the consistency of the grease.
The thickener itself really provides very little if

Continued on page 54...
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Are You Ready?

by Dave Muzzy
Chief Staff Officer
Water Circuit Rider
dmuzzy@prwa.com

Have there been a few recent cases of so
called vandalism or have they been something far
more mundane? A wastewater system was broken
into and had tools stolen. Several water systems were
broken into, a tank was accessed, pump houses were
broken into, and chemical feed pumps tampered with.
Are you keeping an eye on all of the components of
your system? Talk to your neighboring systems and
call the local police department and inquire if they
have heard of other similar problems and to report
your recent incident.
This past spring a strong storm blew through
central and eastern Pa. Several systems across
the state lost power to some extent. Everything
returned to normal after a few stressful hours and
lack of sleep which can be the norm for water and
wastewater system personnel at one time or another.
In this one particular case, a wastewater plant lost
power and they followed their ERP. They called
DEP, sent personnel with pumps and generators out
to their lift stations and got the plant running in a
relatively short period of time. About ten hours later,
their generator caught on fire (yes, the generator was
run and serviced on a regular basis)! As with most
places and most situations, you don’t have a backup
plan for your backup plan. When you need a 1700
KVW generator you can’t just run down to the local
big box store and pick one up from aisle seven. A
simple problem that you had planned for just got
flushed down the toilet!
The one good thing that occurred during the
whole incident was that the press misreported the
actual story and consequently helped the system.
They incorrectly reported that the problem was
at the water plant, which resulted in slow water
consumption, which in turn slowed the flows at the
sewer plant long enough to get the plant back to
limited operations.
I cannot stress enough to have your ERP’s
and Vulnerability Assessments completed and up
16

to date. We have templates on our web site www.
prwa.com, under templates. These templates are not

difficult to fill out and only take a short time to do.
It is vitally important to have as much information
as possible in your ERP and VA. It will only benefit
you to get things up and running as soon as possible.
In addition, we are fortunate to have a network
available to us. Pawarn is available to help systems
in case of an emergency. Check out their web site
at www.pawarn.org and learn
more about them. The time
to make emergency plans is
BEFORE an emergency!

1-800-653-PRWA
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Registration Form (lunch is included!)

'

!Name: _ _ _ _ _ _ _ _ _ _ _ _ _ _ System/Co.: _ _ _ _ _ _ _ _ _ _ _ __
'

l Phone: (__)._ _ _ _ _ _ Fax:(__)_ _ _ _ _ _ e-mail: _ _ _ _ _ _ _ _ __
Address: - - - - - - - - - - - - City, State, Zip: _ _ _ _ _ _ _ _ _ _ __
Method of Payment: 0 Check 0 Invoice Me or Credit Card: 0 Visa 0 Am Ex 0 MC 0 Disc.

Credit Card #_ _ _ _ _ _ _ _ _ _ _ Exp. Date_ /_

Sec. Code_ __

Signature._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Amount to be Charged$ _ __

------------------------------------------------,
(HOOSE YOUR (LAYS/EVENT(s):

D

$55 Per Shooter for 50 Clays*

D

$75 Per Shooter for 100 Clays*

D

D

:
I
I
I
I
I
I

I

$55 for 50 Clays & Archery Shoot (After Clay Shoot)
$130 Station Sponsor (Includes sign at event
& Keystone Tap Recognition! THANK YOU!)

~©©@J [1M@~g

Fax OR E-mail
Completed
Registration Form to:

I
I

I
I
I

I
I

Fax: 814-353-9341
E-mail: prwa@prwa.com
Online Registration:
www.prwa.com

'W@om ~@@ ~©M ~@@[JUg
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Where is this in PA?
This photo is of a unique landmark in
Pennsylvania. If you know where,
submit your answer to PRWA via
fax, mail, or e-mail. A winner will
be chosen from a drawing of correct
submissions and awarded a prize! The
answer will be announced in the next
issue of The Keystone Tap! Good Luck!

Send Your Answer
To PRWA to Play!
Fax: 814-353-9341
e-mail:
prwa@prwa.com
Mail:
PRWA, 138 W.
Bishop St.
Bellefonte, PA 16823
18
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Planning as a Tool
to Fight Droughts
by Matt Genchur, Source Water Program Manager,
Source Water Protection Specialist
mgenchur@prwa.com

Greetings all! As the summer winds down, I
hope you were able to find some time to get away and
enjoy whatever your favorite vacation spot(s) might
be. Soon, the leaves will begin to turn and we can
start to think about the fun parts of fall in Pennsylvania
– football, festivals, and hopefully a wetter autumn
season.
After a solid winter and above average spring
for precipitation, our summer has turned parts of
Pennsylvania into a mini Dust Bowl. In reviewing
some water quantity data across the state, a few things
jumped out at me.
First, as I look at my brown lawn and
struggling garden, I can obviously say that we are
lacking for rainfall in Tyrone. The data I found backs
that up – over the past 30 days (mid-June to mid-July),
we have registered 0.7 inches of rain in only 4 days
out of those 30. Similar data exists across the state;
I even found a location that got rain 1 day out of the
30 and it was less than 0.1 inch. Many parts of the
state have only registered rain for 3, 4, 5 days out of
30, and the rainfall totals are similar – less than a 0.5
inch usually. To be fair, there are parts of the state
that have received over 3, 4 inches of rain in the last
30 days. Many of these came as a result of 2 inch
rainfalls, which have shown to be minimally helpful
to ground and surface water resources (more runoff
– flash flooding, not infiltration). Bottom line – we
could use some steady rain.
Second, after reviewing PA DEP’s drought
monitoring page (in conjunction with USGS), I was
amazed to find that not one county in Pennsylvania is
even in drought watch status. In fact, there are few
counties that even appear to be on track for getting a
more stressed status any time soon. This really shows
how long lasting the effects of an above average
stretch of highs or lows can reach. Even now, when
all looks desolate (or downright dead), our science is
telling us otherwise. It only stresses more the need
to protect the raw water resources you have for your
public water supply wells, reservoir, springs, etc.
WWW.PRWA.COM

In June, I attended a training session in
Ridgway that focused on a variety of planning tools
for municipalities to protect their water resources.
Although some of the focus was on more general
water issues (stormwater, water supply, distribution),
much of the day was devoted to using state regulations
to better protect sources of drinking water. Of note,
there are sections of the Municipal Planning Code
(MPC) that enable municipalities to plan for the
protection of natural resources, including aquifer
and recharge zones, the reliable supply of water, and
the creation of provisions adequate to protect water
supply sources. The MPC also discusses zoning as a
tool with provisions for a safe, reliable and adequate
water supply for domestic use.
These few items are just the beginning for the
potential actions to be taken at the municipal level.
As a public water supply, especially those of you that
are not under the auspices of one municipality or are
completely separate from a municipality, your next
step becomes communication. Opening dialogue with
the local government(s) that oversees your sources
of drinking water is an essential step to properly
protecting yourself. Make them aware of the location
of your sources of drinking water – don’t assume that
they know.
By implementing tools like overlay zones,
reduced disturbance to water supply and infiltration
areas, and land preservation/protection, you can
put yourself in a very enviable position. During
times of reduced rainfall and surface water flow past
your intake, you can go about your daily operations
knowing that you have taken the necessary steps to
ensure the most high-quality (and quantity) water for
your system. So, here’s hoping for some more rainfall
(but not too much!), fuller reservoirs, and happier
lawns.
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H2O PRESSURE
AND FLOW AS
RELATED TO
PIPE CLEANING
IN SEWERS
by Neil Gargano,
Environmental Sales Mgr,
U.S. Muncipal Supply, Inc.

In trying to decide if High Pressure/
Low Flow or Low Pressure/High Flow is
the best choice for cleaning the lines in your
collection system it’s important to first gather
information about the lines being cleaned
and the problems in the lines.
Question # 1 – What are the most prevalent size
and type of pipe that’s going to be cleaned?
For most of Pennsylvania the prevalent pipe
size is going to be 8” diameter with 6” in some
areas of the Commonwealth being a close second.
These 2 pipe sizes will generally make up 70%90% of the collection system in most sanitary sewer
systems. On the other hand most storm sewer lines
are going to be 18” minimum with larger.
According to the NASSCO Jetter Code of
Practice Manual, “…PSI is more critical in smaller
diameter pipes…” and “...GPM becomes more
critical to the jetting and cleaning process as the
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diameter of a particular pipe increases.” Since
most of the pipes in the majority of sanitary systems
in PA are 8” this tells us that a high PSI is more
important than high GPM. On the other hand if
you are cleaning large storm lines then high GPM
becomes more important than high PSI.
What is considered high PSI and what
is considered high GPM? The Water Research
Center has done a good job of defining what is high
pressure based on the type of pipe involved. If your
pipes include Orangeburg/Fiber pipes then 1500 psi
is high but in Clay, Concrete, Plastic or Asbestos
Cement up to 5000 psi is acceptable. The Water
Research Center determines what is high GPM by
the diameter of the pipe. In 8” pipe 5 GPM is the
maximum, in 18” pipe 15 GPM is the maximum, in
40” pipe 36 GPM is maximum and in 60” pipe 60
GPM is maximum.
Question #2 – What are the main problems
encountered in these pipes?
With all our green trees in PA roots are
generally #1 or #2 as a problem in sanitary sewers
with Grease being
right there with them.
In some areas silt
or grit can also be a
problem depending
on the soil type and
in some older areas
the system may be a
combination
storm
and sanitary sewer.
Again in storm sewer lines the main problem is
going to be accumulated grit lying on the bottom.
Cleaning grease and roots from the sanitary
lines requires high PSI because it involves cutting
these materials from the walls of the pipe and
pressure is what does the cutting. For roots you
may be required to use a high speed cutting tool
(saw or chain cutter) or in the case of hair roots
a simple spinner nozzle can be effective. Grease
will require a fan type nozzle that covers the entire
surface of the pipe to effectively clean it or a
slow moving spinner with opposing jets. Using a
standard stream type nozzle will only cut lines in
the grease.
Cleaning grit and solid debris from a pipe
does not require high PSI but will require flow to

move the material. Unlike roots and grease (which
can be found at any clock position in the pipe) grit
and solid debris will accumulate on the bottom of
the pipe. Because of this a heavy nozzle with jets
aimed downward will be required. This type of
nozzle will lie on the debris and allow the jets to
push the debris back to the manhole where it can
be removed. Large amounts of debris cleaning will
require step cleaning, that is going a set distance up
the pipe and pulling back and then going that same
distance up the pipe plus a little more and pulling
back again. This process will help to insure that an
accumulation will not build up behind the nozzle
that can’t be moved.
Question #3 – Is clean water to fill the tank
readily available and inexpensive?
Many years ago any hydrant in town could
be readily be tapped to fill the tank on the jetter but
this has changed in the vast majority
of municipalities. Most have a
limited number of hydrants that can
be tapped and some have only 1
located at the WWTP they can use.
In some cases clean water is being
supplied by a for profit company in
other cases it is a separate municipal
authority so cost can vary from
nothing to a per gallon charge.
Unfortunately cleaning that requires high
GPM will involve more trips to the hydrant to fill
which means less time cleaning. Less time cleaning
means a higher cost per foot cleaned. If we look at
a typical combination machine using 80 GPM with
1000 gallon capacity you’re actually working time
with a hose in the pipe is 12.5 minutes. With a 50
GPM with 1000 gallon capacity your working time
in the pipe expands to 20 minutes and with 25 GPM
with 1000 gallon capacity you’ve got 40 minutes
working time in the pipe.
Question #4 – What is the cost of the tools
needed to make this cleaning machine effective?
Tools that you’ll be using on the jet are
the hose and the nozzles.
As the size of the
hose increases the price of the hose and nozzles
increases. While some people still repair hose it is
not recommended. If you have to cut the hose or it

is damaged in the line you should replace the entire
length of hose. Generally 600’ of hose is used on
the reel (some people use 800’ or 1000’).
In determining cost of tools required to
clean pipe it is necessary to start with the flow to
understand what hose I.D. is required. 1” I.D. hose
has a minimum- maximum GPM capacity of 30
to 80 GPM at a maximum operating pressure of
3000 psi. Next ¾” hose has a minimum-maximum
GPM capacity of 20 to 60 GPM at a maximum
operating pressure of 3000 psi. Lastly ½” hose has
a minimum-maximum capacity of 12 to 25 GPM at
a maximum operating pressure of 4000 psi. Once
that is determined the PSI of the jetter is needed
to determine the working and burst pressure rating
of the hose you will be using. Lastly you need to
determine how much hose you will want to have on
your reel.
Of the hose I.D. we have discussed 1” hose
will be the most expensive and it will generally
have a 2500 psi working pressure and a 6250 psi
burst pressure with a 6” bend radius. ¾” hose will
generally cost about 5% less than 1” hose and will
come in 3000 psi working pressure and 7500 psi
burst pressure with a 4” bend radius. ½” hose will
be the least expensive and will cost about 12% less
than 1” hose and will come in 4000 psi working
...continued on page 22
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...continued from page 21

pressure and 10000 psi burst pressure and will have
3” bend radius.
The length of hose you put on your jetter
should be the least amount possible because every
foot of hose the water must travel through will
result in pressure loss. Remember the pressure
rating of the pump is at the pump head – not the
nozzle - and there is pressure loss in the hose even
if it is not in the hole.
How much pressure loss? According to
NASSCO in 1”
I.D. hose with an
80 GPM/2500 psi
pump the pressure
drop per 100’ of
hose is 174 psi.
Most jetter units
sold in PA have
500-600 feet of
hose
on
them
resulting in a pressure drop at the nozzle of 870
psi to 1044 psi. For a jetter with a 2500 psi rating
with 600 feet of hose that means the best psi at the
nozzle you’re going to get is 1456 psi!
When working with ¾” hose NASSCO
shows a pressure drop of 100 psi per 100’ of hose
with a 30 GPM/3000 PSI pump. With a jetter using
600 feet of hose that means the psi at the nozzle is
2400 psi an almost 1000 psi increase in the same
length of hose by reducing the GPM and increasing
the PSI.
Lastly the cost of nozzles must be figured as
this is the working end of your tool. It is important
to select the right nozzle for the job, not only in
sizing it correctly for I.D, GPM and PSI but also
for the job to be done. Today’s nozzles with the
replaceable inserts can make the operator’s job
fairly easy but requires the use of the right nozzle
to attack each problem. Using the right nozzle is
analogous to using the right drill bit on your drill.
Trying to drill through concrete with a wood drill
bit will not work real well, likewise using the wrong
nozzle for a particular problem will make for a long
day. Make sure you get the right nozzle for the job.
This example of a common nozzle will give
you an idea of the cost. A standard 30 degree nozzle
with forward jet and replaceable inserts for a 1”
22

hose will generally run about 15-20% more than the
same nozzle for a ¾” hose and 35-40% more than the
same nozzle for a ½” hose. Nozzles with replaceable
inserts will cost more at the outset but will generally
last longer than those with drilled orifices.
In summary, if you are cleaning sanitary
sewers in Pennsylvania you are better off with high
pressure and low flow to clean the majority of your
lines. If you are cleaning storm sewers you want to
have high flow and low pressure for most of your
cleaning projects. While there are exceptions to every
rule when buying a jetter it is best to remember the old
saying, “Don’t build your church for Easter Sunday”.
In other words get a jetter that is going to take care of
the majority of your problems and rent a machine or
contract the exceptional jobs.

by Neil Gargano,
Environmental
Sales Mgr,
U.S. Muncipal
Supply, Inc.
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MARK YOUR CALENDAR:
MARCH 27-30, 2012
PRWA ANNUAL
CONFERENCE

IT GETS BETTER EVERY YEAR!

WWW.PRWA.COM
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Setting Small Drinking Water System
Rates for a Sustainable Future
by Glenn Cowles
Water Circuit Rider
gcowles@prwa.com

Recently I came across a US EPA Rate
setting guide called “Setting Small Drinking Water
System Rates for a Sustainable Future” and thought
it contained some very good information for setting
your rate structure for your water systems.
This guide will help you determine how
much money you need to collect annually from
customers through rates to fully cover your expenses
and help you think through how to determine an
appropriate rate structure. Doing so involves taking
a detailed look at your
current and future costs and expenses, your rate
structure options, and the amount of water your
customers use. Although the process takes time, the
benefits are significant—you will gain the tools you
need to:
 Maintain your system’s financial stability by
ensuring a sufficient revenue stream.
 Collect and reserve the funds needed to
cover the costs of future asset rehabilitation
and repair projects, security upgrades, and
compliance with future regulations, among
other things.
 Plan ahead for reasonable, gradual rate
increases when necessary.
 Deliver fairly priced high-quality drinking
water to your customers now and in the
future.
As the manager or operator of a drinking
water system, your most important job is delivering
safe drinking water to your customers. If your system
does not have the resources to cover the full cost of
producing and delivering water, your job will be all
the more difficult. (The full cost of water service
includes the costs of production, treatment, storage,
distribution, debt service, capital expenditures,
24

regulatory compliance, and other operation and
maintenance costs). The information in the rate
setting guide will help you understand the importance
of recovering the full cost of running your system
through customer charges and how to structure your
rates to achieve full recovery. Structuring your rates
in this way will ensure that you have the financial
resources to operate effectively and efficiently now
and in the future. This process has seven steps:
 Step 1: Determine the full cost of doing
business by calculating your costs.
 Step 2: Determine your current revenues.
 Step 3: Consider your reserve requirements
to ensure you have enough funds to cover
your asset rehabilitation and repair costs as
well as unexpected costs during the next 5
years.
 Step 4: Calculate how much money you
need to collect from customer charges to
cover your costs and fully fund your reserve
account.
 Step 5: Evaluate appropriate rate structures
and design an appropriate rate.
 Step 6: Implement the rates.
 Step 7: Review your rates and make changes
when appropriate.
Evaluating your costs annually and adjusting
customer charges to cover your costs does take time
and may sometimes result in a rate increase for your
customers. The benefits to your system and your
customers, however, will be worth the effort. The
most important benefit will be financial stability
and security, which will ensure that your system has
adequate capacity and long-term sustainability.
1-800-653-PRWA
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Water system capacity is the ability to plan
for, achieve, and maintain compliance with drinking
water standards, thereby ensuring the quality and
adequacy of the water supply. Capacity has three
components:
1. Financial capacity – the ability to acquire and
manage sufficient financial resources. Recovering
costs through revenues increases your financial
capacity by increasing your available resources and
improving your credit worthiness. Some loan and
grant programs, including the Drinking Water State
Revolving Fund (DWSRF), assess capacity during
the loan application process. You might not qualify
for a loan if you do not have adequate capacity.
2. Technical capacity – a system’s physical
infrastructure and operational abilities. Recovering
costs through revenues increases your technical
capacity by giving you the means to invest in
your system’s physical infrastructure and to make
necessary repairs.

WWW.PRWA.COM

3. Managerial capacity – a system’s management
and administrative capabilities. Recovering all costs
through revenues will increase your managerial
capacity by enabling you to attract, retain, and
continually train certified operators and other
working staff.
The next issue of the Keystone Tap I will go
over these 7 steps and 3 components in more depth
to look at your rate structure and help you deliver
high quality drinking water to your customers at a
fair price and help alleviate rate shock when a rate
adjustment is necessary.
This full document, including helpful
worksheets, can be found on the USEPA website
at: http://water.epa.gov/infrastructure/sustain/
upload/2009_05_26_waterinfrastructures_final_
ratesetting_guide.pdf . Call the PRWA office if
you’d like a paper copy of the full report mailed to
you at no cost: 800-653-7792 x 105.
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A Lesson in Limestone
by Nathan Merkel
Wellhead Protection Specialist
nmerkel@prwa.com

Since

the beginning of mankind on
earth, man has always been searching for ways
to do things easier, quicker and better. We,
as humans, have been turning to the Earth’s
resources for the ability to complete these tasks
quicker, cheaper, and more efficiently. Since
the dawn of time humans have been using rock
tools and weapons. These tools and weapons
were used for the human races ultimate survival;
whether it was a hoe made of limestone or an
arrowhead made of flint. Humans have been
looking to the earth as a means of wealth, power,
and money.

Limestone Composition and Formation:
Limestone is a sedimentary rock and is
composed mainly of the mineral calcite (CaCo3);
which is the same substance that is found in the
shells of marine organisms such as bivalves,
brachiopods, and plankton. It can form through
inorganic or biologic processes. This type of rock
makes up about 10% of all the sedimentary rock that
is found on earth. There are several different kinds
of limestone that are found all around the world.
This is due to the different types of environments
that the particular limestone formed in. Most
limestones were formed in tropical to sub-tropical
regions in shallow seas at different geologic times
including the early Ordovician, Silurian, Devonian,
and Mississippian. This is why limestone is widely
spread all across the northeastern part of the United
States and is so predominate in Pennsylvania
(Image 1).

		

Pennsylvania

Equator

Image 1: This map produced by Dr. Ron Blakey illustrates
the location of Pennsylvania in a shallow warm sea during the
early Ordovician 482 ma.
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		Some modern limestone formations include
coral reefs. It is here that skeletons of invertebrates,
which were once living corals, died and were
deposited on the reef. Once the organisms were
deposited on the reef; calcium-carbonate secreting
organisms cement the skeletal structures together.
Ancient coral reefs can be found on land due to plate
tectonics and uplift. A prime example of ancient
coral reefs would be at the Windley Key Fossil Reef
Geologic Park (Image 2).
Image 2:
Windley Key Fossil
Reef
Geologic
Park, with the
visitor’s
center
overlooking
the
quarry. The blocks
in this picture are
ancient coral reefs.

Windley Key was formed from Key Largo
Limestone which was formed from dead coral
organisms. The Florida Keys are exposed ancient
coral beds that over several millennia formed into
what is now limestone.
Another form a limestone is called chalk.
This is a substance made up from skeletal pieces of
microscopic organisms and is very porous and soft.
Oolitic limestone is yet another and is produced
from particles called ooids. These were formed by
the rolling around of sediments on the sea floor as
waves impacted the shallow marine environment
(Image 3).

Centre County region is full of limestone valleys,
including the Nittany Valley. The western counties
of Pennsylvania such as Butler, Armstrong,
Allegheny, Washington, and Greene Counties have
limestone bedrock from the Mississippian age while
the eastern limestone belts are early Ordovician aged
rocks (Image 4).
Image 4: Limestone
distribution in
Western, Central,
and Eastern
Pennsylvania (Pa
DEP).

Hazards:
Along with limestone comes a risk that many
residents and farmers face in the Cumberland Valley.
Limestone dissolves very rapidly when exposed to
water over a period of time. The result produces
a landscape that is referred to as karst topography.
The most common feature of karst terrain is the
ever abundant presence of caves, springs, and sink
holes. Caves form when a cavern is created beneath
the surface within the soluble limestone. Once the
ceiling gets to thin or overburden of the cavern gets
too large, it collapses into itself and forms a sink
hole (Image 5).

Image 3: Calcitic ooids
from the Carmel Foundation
in southern Utah. These
ooids are what is found
in
Oolitic
Limestone
(Wikipedia/limestone).

Limestone Location in Pennsylvania:
Limestone is a very common carbonate rock
which is found in Pennsylvania. The Cumberland
Valley is underlain predominantly by limestone.
Limestone extends from the Maryland border
in Franklin County to the New Jersey border in
Northumberland County. Pennsylvania is riddled
with many limestone producing areas, and includes
south central to central PA. The State College,
WWW.PRWA.COM

Image 5: Sink hole in Macungie, Lehigh County, 1986.

Uses for Limestone:
Living in a limestone rich valley or area is
not always a bad thing. Limestone is used in many
ways and in many applications. Throughout history
limestone has had many significant uses in North
America, Europe, and in other countries. Limestone
was used heavily in architecture. Locally, this could

Continued on page 28...
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be anything from building a farm house, foundation,
or even great structures including the pyramid of
Giza in Egypt. The great pyramid and its associated
complex are built chiefly from limestone (Wikipedia/
Limestone). Limestone was also a very common
building material during the middle ages due to the
durability of the rock, the abundance of the material,
and how easily accessible it was for early people.
The 19th and 20th century saw an explosion in the use
of limestone materials in building railroad stations,
banks, and courthouses like in Washington D.C.
(Wikipedia/Limestone).
Architecture is not the only use that
limestone is quarried for. Limestone has many
other uses which include aggregate for roadbeds,
landscape construction, and cement manufacturing.
In roadbeds the limestone is crushed and laid down
for a base that the concrete or blacktop will then be
poured on top of. Limestone is often used in the
construction of landscape scenes with strategically
placed rocks or boulders to create an artistic type
view to area.
One of the most important uses for limestone
is the reclamation of streams that have been effected
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by acid mine drainage. When streams are exposed to
a pyrite vein they sometimes tend to become acidic
which needs to be remediated. Laurel Run in Perry
County, Pennsylvania was one such stream that was
affected by a lowered pH. There was a study that
was conducted and it was determined to introduce
limestone pellets to the stream. Once the pellets
were introduced to the steam; the pH rose gradually
until it was viable for the Pennsylvania Fish and
Boat Commission to stock the stream with trout
(PFBC). This process of using limestone to fix the
pH of a stream happens not only in Pennsylvania but
other states like West Virginia that suffer from Acid
Mine Drainage.
Production/ Methodology:
Limestone is quarried and mined in several
different ways. One way limestone is quarried is in
an open pit quarry. This is evident at Valley Quarries
on route 533 outside of Shippensburg, Pennsylvania.
Open pit quarries use the bench method. The bench
method, is when equipment operators mine a section
usually 40 to 60 meters wide by 50 meters high and
continue to work their way down into the ground to
extract the material (Image 6, next page).
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High

Wall
Bench

Image 6: A limestone quarry in eastern Pennsylvania; note the
bench quarrying that is being used (Pa DEP).

In the United States alone there are 3,300
working quarries as of 2003. Limestone accounts
for 70% of the crushed stone production in the
United States.
Another type of extracting limestone from
the ground is underground mining (Image 7).
This method is when a shaft is constructed so the
commodity can be accessed and mined within the
earth. These types of
mines can be very deep
and quite hazardous. As
the material is mined out
by blasting and drilling,
there has to be great
support of the ceiling
since what once held
the ceiling up has been
excavated. The material
is then transported to
the surface from the ore
zone and is processed. Image 7: A typical underground
It is typically processed mine where there is one main
by having the limestone shaft and several different shafts
ore being transported to extending into the ore zone.
a giant crusher (Image
8) where the rock is then
crushed to the specific
size for the specific
use it will be used
for, like aggregates
to ballast sized rock.
Image 8: Cross section of
how a rock crusher works
with the rock being dumped
into a rotation drum where it is
then crushed and finer rocks are excreted (Teara).
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Repairing a Water Main
Leak-From the Inside
by Ralph Stewart, Manager, Bellefonte Borough
PRWA Board Member
Leaders of our water and sewer systems
are facing challenging times with scarce resources,
unfunded mandates and aging systems.
The
Bellefonte Borough Authority may have found a
way to save money through water main point repairs
instead of wholesale replacement. Like cities,
boroughs and towns across the country, Bellefonte
Borough has miles of water mains between sixty
and one hundred years old. With the assistance of
an Environmental Protection Agency (EPA) grant,
some exploration and trials, an internal water main
point repair system was tested, purchased, and
put into service. What follows is a summary of
the process and some lessons learned through the
experience.
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Through leak repairs and examination
of water mains, the Authority realized that the
quality of its ductile iron pipe was outstanding for
its age. “Both inside and outside were extremely
clean and free of corrosion or scale build up,” said
Joseph Beigle, Chairman of the Bellefonte Borough
Authority. The majority of leaks were at the
oakum and lead-sealed joint. Oakum is like a rope
material that swells
when wet and lead
is used to hold in the
oakum. The Water
Department had used
bell joint clamps to
repair joint leaks;
however,
repairing
multiple leaky joints
with this method would cost more than replacing
the line in total. Through discussions with vendors
and Internet searches, the Authority found out about
a product that could be installed internally to seal
a crack or joint. It was a sleeve made of stainless
steel with a rubber liner or gasket on the outside.
These sleeves have been used as a point repair
method in sewer lines, but not in water mains. Two
manufacturers; Link-Pipe and Quick-Lock were
located. Both companies stated that their product
could be used in water mains. The Authority, for
their own proof and to follow EPA grant guidelines,
scheduled demonstrations for each company to
come in and show how the product was used in
water mains. “Interesting project proposal but we
had more questions than answers. We have seen
similar pipe sleeve repair technologies in wastewater
applications but not drinking water. We had one
basic question,” said Ramon Albizu, Environmental
Scientist with US EPA. Would it reduce the overall
water loss in the system without compromising the
safety of the drinking water distribution system?”
1-800-653-PRWA
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The water crew marked a location on a
downtown main street over a 12” water main. They
cut through four inches of blacktop and twelve inches
of concrete and dug a pit about six foot by twelve
foot with enough room to get around and under the
water main for drainage and clamps. A large white
enclosed trailer was pulled to the site and backed up
to the edge of the pit. After closing the main valves
and opening the nearby hydrants, they chop-sawed a
four foot section out of the main. The trailer had two
compartments; one that is air-conditioned and hightech-looking with a built-in desk for an operator to
view a monitor and control the pipeline camera and
the packer unit. The packer unit is a tubular device
with wheels hooked to the front of the camera and
used to carry the sleeve to the joint needing repaired.
The other compartment was at the back end of the
trailer and held the pipeline camera/packer unit,
hose reels, and all of the accessories needed for an
installation. A crew member sprayed bleach on the
camera and packer unit prior to them being inserted
into the water main. Crew members picked up the
missile-shaped camera with lines attached from the
back of the trailer and handed it down to get it to the
pipe opening. After a drive down the pipe with only
the camera to look for any obstructions, the crew
members connected the camera to the packer by a
rod about 16 inches long. The operator remotely
inflated the packer while a crew member held the
sleeve in place over it. The operator stopped the air
pressure when the sleeve was tight on the packer.
This prevented the sleeve from moving or falling
off the packer as it was driven in the pipe. Crew
members lifted the packer, sleeve and camera into the
pipe. They viewed
a monitor in the rear
compartment while
the operator viewed
a monitor in that
compartment.
The
operator
remotely
drove the units down
the pipe to the joint
where the sleeve was to be installed. The operator
aligned the packer with the joint using the camera
and then turned on a red laser beam that shined on
the joint. He backed up the packer and used the
laser beam to measure the distance from the joint so
that the sleeve would be set in place equally over the
WWW.PRWA.COM

joint. The operator turned on the air pressure to the
packer and steadily increased it causing the sleeve
to expand and the ratchet-style-locking-device to
hold it in place. He checked the air pressure gauge
and saw on the screen that the locking device had
stopped moving which meant that the sleeve was
tight against the pipe wall. He deflated the packer
and backed it and the camera out of the pipe. The
installation took about 15 minutes from entry to exit.
Even though the process had its share of challenges,
it was considered a success.
Through a competitive bidding process, the
Authority purchased a point repair system consisting
of a RouschTV camera and Quick-Lock sleeve
package. The EPA grant covered approximately
55% of the cost. The Authority plans to install a
number of sleeves each year going forward. Some
lessons learned from the experience are as follows:
1) The larger the project, the more planning
and notification that needs to take place. In
addition to all of the crew planning, efforts to
notify affected customers well in advance is
important. “We gave a five day notice by mail
to over forty customers as well as placed notices
on their doors” said Barbi Watson, Billing
Administrator for the Borough. “Early notice
helped customers prepare for this water outage.”
2) Keeping components and water mains free
of contamination is a high priority. The crew
work included washing down all of the camera
components with bleach prior to them being
inserted into the water main and keeping the
trench pumped out. “Having a line cut open and
exposed of course will raise concerns the same as
any line work….” Said Greg Wells, Sanitarian,
PA Department of Environmental Protection. All
policies for suspected contamination should be
followed.
Continued on page 38...
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Feature Wastewater
System:

Portage
Area Sewer
Authority
The Portage Area Sewer Authority serves
Portage Borough and surrounding portions of
Portage Township in Cambria County. The system
serves approximately 2,150 residential customers
and businesses.
In 2006, the Portage Area Sewer Authority
began design of a new wastewater treatment
facility.
The Authority’s consulting engineer,
Gwin, Dobson & Foreman, Inc. Altoona, PA,
provided all professional services including
planning, engineering, design, bidding, construction
administration, construction inspection and system
start-up and commissioning. Work began on the new
$10 million wastewater treatment facility in March
2008. The Pennsylvania Infrastructure Investment
Authority provided a $9,826,500 low interest loan
funding package for the project.

The
wastewater
treatment
facility,
constructed by Kukurin Contracting, Inc. of Export,
PA (GC) and Bob Biter Electrical Enterprises,
Inc. of Cresson, PA, consists of a 2,000,000 GPD
Intermittent Cycle Extended Aeration System
(ICEAS). The system (Sanitaire®) uses continuous
activated sludge technology with an intermittent
system operation. Activated sludge is alternately

ICEAS Tanks
aerated and mixed over a number of pre-determined
cycles. Solids/liquid separation occurs during a
settling phase of the cycle. After the settling phase,
treated effluent is decanted. All physical treatment
and process kinetics occur in a single reactor.
The system operates on a time based control
system allowing continuous flow of waste stream
during all treatment cycles. It achieves processes
of bio-oxidation, nitrification, denitrification,
phosphorus removal and liquids/solids separation
34

1-800-653-PRWA

continuously in a single basin. The system is
adaptable for future nutrient removal treatment and
has the capacity for future system growth.
		
The treatment plant features include
a headworks with an Augermonster screen and
aerated grit removal system, an ultraviolet channel
disinfection system, aeration blowers, sludge
processing with rotary press, chemical feed system,
SCADA control system, electrical facilities and an
emergency generator.
As part of the upgrades, the Authority
installed a four channel rotary press manufactured
by Fournier, Inc. The rotary press has significantly
Aerated Grit Removal System

reduced the Authority’s sludge processing costs.
Prior to installing the rotary press, the Authority
hauled liquid sludge to a nearby wastewater
treatment facility at an annual cost of approximately
$60,000 per year. Since installation of the rotary
press, the Authority’s sludge disposal costs have
been reduced to approximately $20,000 per year.
The project was completed in November
2009. The Authority and staff are to be commended
for their efforts at increasing the quality of life for its
residents and businesses. The Portage Area Sewer
Authority currently has four employees: Kelly
Randall, secretary and Mike Ciokota, Dave Ferrence
and Mark Stancovich, treatment facility operators.
Rotary Press
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Protozoan Groups as
“Bio-indicators” of the “Health”
of the Activated Sludge Process
See pages 32-33 for images referred
to in this article
by Brittany Lytle and Michael H. Gerardi
Protozoa may be used as indicators or “bioindicators” of the health of the mixed liquor and
quality of the mixed liquor effluent, not final effluent
quality. The bio-indicator value is based upon those
groups of protozoa that are dominant during specific
operational conditions that include: 1) (top arrow)
dissolved oxygen concentration, mean cell residence
time (MCRT), hydraulic retention time (HRT) and
mixed liquor volatile suspended solids (MLVSS)
concentration, 2) (middle arrow) organic loading
(cBOD) and food-to-microorganism (F/M) ratio
and 3) (bottom arrow) floc formation with respect
to the relative abundance of dispersed bacteria and
flocculated bacteria. Although these operational
conditions influence the relative abundance of each
group of protozoa, the use of protozoan groups as
bio-indicators should be consider a general reflection
of the health of the mixed liquor and mixed liquor
effluent as there are exceptions with respect to when
specific members of each group would be dominant.
Protozoa in wastewater are commonly placed
into five groups. These groups are determined by
cellular structure, locomotion and food gathering
efficiency and from lowest to highest life forms
consist of amoebae, flagellates, free-swimming
ciliates, crawling (creeping) ciliates and stalk ciliates.
The following members of each group of protozoa are
commonly observed in the activated sludge process:
Amoebae:
Amoeba, Arcella, Cryptodifflugia, Difflugia,
Euglypha and Thecamoeba.
Flagellates:
Bodo,
Chilomonas,
Chlamydomonas,
Crytomonas, and Peranema
Free-swimming ciliates:
Colpidium, Colpoda, Cyclidium, Litonotus,
and Tetrahymena
Crawling (creeping) ciliates:
Aspidisca,
Chilodonella,
Euplotes,

36

Stylonychia and Trochilia
Stalk ciliates:
Carchesium,
Epistylis,
Vaginicola and Vorticella

Opercularia,

Amoebae are considered the lowest of the
five protozoan groups. They can tolerate heavily
polluted conditions that are typical of 1) low
dissolved oxygen, low MCRT, low HRT and low
MLVSS and 2) increasing cBOD loading and high
F/M. During start-up, young sludge age and adverse
operational conditions that are responsible for the
presence of much dispersed bacterial growth and
poor floc formation, amoebae dominate. Amoebae
feed by a slow, pseudopodia motion wherein the gut
content or cytoplasm of the protozoa streams against
a thin and flexible cell membrane and results in the
extension of “feet” that trap bacteria (substrate).
Although the feeding mechanism is very inefficient,
the amoebae are able to find adequate food since the
relative abundance of dispersed bacteria is very high.
The health of the mixed liquor is very poor, that is
sulfides and ammonia are present in relativeLY high
concentrations, and mixed liquor effluent is turbid.
Flagellates also are considered a lower
life form. Like amoebae they can tolerate heavily
polluted conditions.
However, the feeding
mechanism for flagellates is slightly more efficient
than that of the amoebae. Flagellates move in a
“cork-screw” motion. They possess one flagellum or
two or more flagella at the posterior portion of the
cell. As the flagellum or flagella whip back and forth
the protozoa IS propelled through the mixed liquor
with bacteria being drawn into the mouth opening.
When flagellates are dominant, most bacteria are
dispersed, although the relative abundance of
dispersed bacteria is decreasing with the beginning of
floc formation. Because more bacteria are maintained
in the treatment process through the settling of floc
particles, increases in dissolved oxygen, MCRT,
HRT and MLVSS occur. These increases result in
decreasing cBOD loading and F/M in the activated
sludge process. However, the health of the mixed
liquor is poor, and sulfides and ammonia are present
but in decreasing concentrations. The mixed liquor
effluent is improving but unacceptable.
Free-swimming ciliates are considered
an intermediate life form and prefer to swim freely
in the bulk solution. They swim in a straight line,
until they encounter a particle, back-up and change
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direction. They do not attach to floc particles. Freeswimming ciliates possess rows of short hair-like
structures or cilia over the entire surface of the cell.
The cilia beat in unison to provide locomotion and
draw a water current to the mouth opening on the
ventral side of the organism. With improving floc
formation the relative abundance of dispersed bacteria
greatly decreases resulting in a decrease in the number
of amoebae and flagellates and the dominance of freeswimming ciliates. Due to accelerating floc formation,
operational conditions in the treatment process
continue to improve. The health of the mixed liquor is
moderate that is sulfates are present and nitrification is
occurring. The mixed liquor effluent is acceptable.
Crawling (creeping) ciliates are considered
a higher life form. They possess rows of cilia only
on the ventral surface of the cell where the mouth
opening is located. Due to the reduction in number
of cilia and restricted location of cilia locomotion of
free-swimming ability is greatly reduced, but food
gathering efficiency is greatly improved, since most
cilia on the ventral surface of the organism draw
bacteria to the mouth opening. This is critical, because
with improving floc formation the relative abundance
of dispersed bacteria is greatly decreased. Crawling
cilia possess modified ciliates or cirri that help to
anchor the protozoa to the surface of floc particles.
Although they are attached to floc particles, they do
not consume bacteria in or on the surface of the floc
particle. They consume dispersed bacteria that are in
the water current drawn between the floc particle and
the ventral surface of the organism. With continued
improvement in floc formation, operational conditions
in the treatment process also continue to improve. The
health of the mixed liquor is excellent that is sulfates
are present and nitrification is improving. The mixed
liquor effluent is polished. Crawling ciliates as well
as stalk ciliates are found when the heath of the mixed
liquor is excellent and often cycle with respect to the
dominant group.
Stalk ciliates also are a higher life form. Stalk
ciliates have an enlarged anterior portion or “head”
and a slender posterior portion or “tail.” They possess
a band of cilia that surrounds the mouth opening.
The cilia beat and produce water current that draws
dispersed bacteria directly into the mouth opening.
Of the five groups of protozoa, stalk ciliates have the
most efficienct food-gathering mechanism for the
capture of dispersed bacteria. Some stalk ciliates such
as Vorticella have a contractile filament in the tail that
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provides “springing” ability. This ability produces a
water vortex that helps to gather dispersed bacteria.
Therefore, when maturation of floc particles occurs
stalk ciliates typically are the dominant protozoan
group. Maturation of floc particles also results in the
occurrence a high dissolved oxygen concentration,
high MCRT, high HRT and high MLVSS. The
organic or cBOD loading in the mixed liquor is
relatively small and the F/M is low. The health of the
mixed liquor is excellent that is sulfates are present
and nitrification is complete or nearly complete. The
mixed liquor effluent is polished.
Therefore, acceptable changes in operational
conditions of the treatment system and acceptable
industrial discharges provide for a progression of
protozoan groups from amoebae to stalk ciliates.
Unacceptable changes in operational conditions
and unacceptable industrial discharges provide for a
regression of protozoan groups from stalk ciliates to
amoebae. Changes in protozoan numbers, activity,
structure and dominant groups usually occur within
24 hours of a significant change. Protozoa have the
ability to acclimate to toxic wastes, but this ability is
limited, especially when compared to the ability of
bacteria to acclimate.
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Continued from page 30...
3) Communication between crew members during
the installation process is extremely important.
“The crew members were spread out between
the operator’s compartment in the trailer and
down in the pit alongside the exposed water
main. They had trouble hearing each other
which added time to each stage of the process.
“Each crew member should have a set of head
phones for communicating with each other so
that everyone can hear what is being said and
knows what to do.” Said William Comly, Public
Works Superintendent for the Borough.
4) The more practice the better. “Things have gone
smoother the more we use the equipment. Also,
we are coming up with creative ways to improve
the process such as installing a “Y” pipe on the
main to create an entry point for multi-day point
repairs.” Said Dave Klinefelter, Water Crew
Leader. “Bellefonte staff showed competence
in their application of the pipe sleeve installation
process. The staff members were able to install
a sleeve, sealing the selected compromised
pipe joint. No problems or limitations were
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observed during the execution of the pipe
sleeve installation process, confirming that the
technology, as selected by Bellefonte, is one
that can be successfully applied by their current
Public Works staff without warranting major
retraining,” said Ramon Albizu.
The Authority took the lead in trying to find
a solution to costly water main replacements. They
found that leaky joints on otherwise good pipe could
be internally repaired. With one opening, repairs
could be made in each direction up to one thousand
feet. The product performed well but real success
was due to all of the hard-working and dedicated
people who assisted with the project. The industry
is blessed with many of them.
Article by Ralph Stewart,
Manager, Bellefonte Borough
PRWA Board Member
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Infiltration & Inflow:
Costly for Communities

Reprinted from Pipeline, a publication of
the National Small Flows Clearinghouse

Originally published: Spring 1999, Vol. 10, No. 2

Continued from the 2011
Keystone Tap Summer Issue

Field Inspections Help Pinpoint I & I
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Communities Have Many Options
for Rehabilitating Systems

I/I and rehabilitating pipes that need minor
structural reinforcement. It is also safer than
some other rehabilitation methods and
quicker to install.

Reprinted from Pipeline, a
publication of the National
Small Flows Clearinghouse
Originally published: Spring
1999, Vol. 10, No. 2
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What’s On Tap?
by Chris Shutt
Membership Circuit Rider
clshutt@prwa.com
By the time this issue comes out I will have
changed positions once again. Yes things and times
change and we move on to other and better things.
I will no longer be wastewater collection system
technician. My new title is Membership Circuit
Rider. I will be doing water and wastewater training,
leak detection, smoke testing, and camera work,
which are all benefits of membership. This will be an
exciting new time for me and I am looking forward
to seeing all of you out there in the systems.
Now that you have done your smoke testing
and have found your bad spots, it’s time to repair
and eliminate that I&I before it starts again with
wet weather. All too many times I see systems go
through the trouble of smoke testing and camera
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work, then never do anything about what was found.
If you’ve done it and didn’t do anything to correct the
situation then I don’t pity you when the rain comes
down. “Be proud of what you do and do it well,”
don’t be fooled by thinking you are just keeping the
regulatory people off your back. “What goes around
comes around,” you’ll end up paying more later than
you will now.
Well it has been great talking with all of
you. I will see you next time through the system.
Remember, “BE PROUD OF WHAT YOU DO
AND DO IT WELL!!”
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Fayette County Children’s
Water Festival

by Robin Montgomery,
Source Water Protection Specialist
rmontgomery@prwa.com

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.
Over the past ten years, the Fayette County
Children’s Water Festival has reached more than
8,000 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, 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.
The event is organized by members of the
Fayette County Conservation District, Ohiopyle
State Park, PA American Water and Mountain
Watershed Association and funded entirely through
grants and donations of goods and services.
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Katie (my Daughter) and I had the
pleasure of participating in the Fayette County
Children’s Water Festival this year. 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. All
of approximately 350 students that stopped at our
PRWA booth were able to make a beaded water
cycle bracelet, each bead representing a different
cycle.
I was very pleased to see how interested the
students were in all the exhibits. Katie and I had a
great time. We had some time to visit some of the
other exhibitors. It was a learning experience for all
who attended. We want to thank Heather Fowler for
inviting us to participate in the festival.
I would like to take this opportunity to say
good-bye, to everyone that I have had the privilege
to meet and work with in the past few years. I will
be leaving PRWA at the end August, due to funding
cuts. I am very thankful for all the friendships I have
made through PRWA and wish you all the best.
		

Good Bye,
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General Hydraulics Review
by Joel Jordan
Director of Education
jjordan@prwa.com
I had a good summer running water
certification exam study groups. It was good to meet
many of you in person and (hopefully), provide a
little guidance and help on passing your exam(s).
The free Study Groups have ended for the time being
due to funding cuts, but I sure hope to have them
back in the future. Thanks for all who attended.
My training role is ever-changing and these
days I’m focusing on both water and wastewater
training. Still coordinating most of our courses
and Instructors and developing a few courses. As
always, I’m open to ideas of what training you would
like to see in your area. Drop me an e-mail on some
of your ideas (jjordan@prwa.com – you can call me,
too, but I’m prone to forgetfulness if you call while
I’m driving and can’t write the ideas down.)
Since I’m still coming off the Study Group
mode of thinking, I’ll take a few minutes to review
some basic concepts that we all should understand.
I was looking for some study material for one of the
exam takers and I found a good explanation of basic
hydraulics in a book by Skeet Arasmith entitled
Pumps and Pumping (7th edition 1997). I thought it
did a nice job of simplifying basic hydraulics. Note
that the book is far more comprehensive on pumps.
I’m just referencing a 2-page basic hydraulics
review that he provided. Here is my explanation
following the pattern he used. I hope this helps
some of you remember some of these conversions.
General Hydraulics Review
When working in water or wastewater, we
usually measure volume in cubic feet or gallons
(and, sometimes liters). The cubic foot (ft3) is where
we commonly start if we are measuring the volume
of a tank, pipe or other structure since our initial
measurements of the size of the structure are in feet
or inches and most of us can’t convert cubic feet into
gallons in our heads.
44

In hydraulics, we also use the cubic
foot.
We also have to figure in weight.
Some key things to remember:
1 cubic foot (ft3) = 7.48 gallons = 62.4 pounds
We would commonly say this as 7.48
gallons per cubic foot expressed as 7.48 gal/ft3
or 62.4 pounds per cubic foot expressed as 62.4 lbs/
ft3

So, if I want to calculate the weight of one gallon of
water, I could simply divide
62.4 lbs/ft3 = 62.4 lbs/ft3 = 8.34 lbs/gal
7.48 gal/ft3 7.48 gal/ft3 (this is a good
number to memorize)
Pressure and Head
When measuring pressure, most gauges
use pounds per square inch (psi or lbs/in2). In
pump hydraulics, it is most common to use “feet of
head” or just “head”. Using the cubic foot of water
example above, you can visualize the relationship
between pressure in psi and pressure in head (see
diagram on next page).
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(2.9 mg/L)(8.34lbs/gal)(0.795 MGD) =
(125,000 mg/L)(8.34 lbs/gal)(? MGD)
(2.9)(8.34)(0.795) = ? MGD
(125,000)(8.34)
0.000018444 = ? MGD
Or, 18.44 gpd of sodium hypochlorite (at 12.5%)
In this diagram, we’ve divided a cubic foot
of water into 144 columns of water that are 1 inch
square and 1 foot tall.
(1 ft = 12 inches; 12 in x 12 in = 144 in2)
So, the weight of one of our columns of
water (1in x 1 ft) is:
62.4 lbs/ft2 = 62.4 lbs/ft2 = 0.433 lbs/in2/ft
144 in2/ft
144 in2/ft
(or, psi/ft)(0.433 		
			
pounds per square 		
			
inch per foot)
So, 1 ft of water = 0.433 lbs/in2 (or psi)
And,
1 psi
= 1 psi
0.433 psi
0.433 psi
ft
ft

=

2.31 ft

So, 2.31 feet of water = 1 psi

Another way to look at this is solving it as a ratio
and then converting to gpd:
lbs/day = (2.9 mg/L)(8.34 lbs/gal)(.795 MGD)
= 19.23 lbs/day of chlorine (at 100%).
19.23 lbs/day (at 100%) = ? lbs/day (at 12.5%)
19.23 (1) = ? (.125)
19.23 = ? lbs/day
0.125
153.84 lbs/day of sodium hypochlorite
We need gpd, so
153.84 lbs X gal
day
8.34 lbs
			

= 18.44 gal/day (or gpd) of
sodium hypochlorite
(at 12.5%)

So, how did you do?
Until next time…

I hope this helps a few of you to keep some
of these numbers and conversions in your head for
when you need them.
A few of you asked about the solution to the
problem I put in the Summer Keystone Tap.
Practice Problem:
It has been determined that a chlorine dose of 2.9
mg/L is required for your system to meet the new GW
Rule regulations. If a flow of 795,000 gpd will be
treated, how many gpd of sodium hypochlorite will
be required? (assume 12.5% available chlorine)
lbs/day = (2.9 mg/L)(8.34 lbs/gal)(.795 MGD)
= 19.23 lbs/day of chlorine (at 100%).
1 mg/L=1 ppm, so 12.5% or 0.125 X 1,000,000 =
125,000 ppm (or mg/L)
WWW.PRWA.COM

45

Keystone Tap - Fall 2011

Water Conservation Equals
Source Water Protection
by Don Muir
Source Water Protection Specialist
dmuir@prwa.com
I recently returned from National Rural
Water in-service training in New Mexico and saw
first-hand what a drought looks like. As of June,
the Albuquerque area had seen less than an inch of
rainfall for the year. Of course it’s high desert, but
even so, less than an inch of rain is unusual.
Can that happen here? No, not on that scale
but drought and low water supplies happen in
Pennsylvania every year and we should be prepared.
Now is the time to think about water conservation.
Water conservation is basic source water protection.
If your water source becomes contaminated or if it
runs dry, you have still lost that water source.
The City of Albuquerque is in the process
of raising water rates. Why, because residents are
conserving water and revenue from water sales
are down. And they are still running low on water.
Each year billions of gallons of water and millions
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of dollars in water production costs are wasted due
to unknown water leakage. Unaccounted-for water,
the difference between the amount of water a system
produces and the amount of water the system’s
customers consume can not be avoided but with a
small amount of effort it can be kept to a minimum.
To ensure you are getting all the revenue you
should be receiving, make sure your water meters
are accurate. Test your larger meters, two inch
and larger for accuracy. Your larger industrial and
commercial meters are your largest cash registers.
By detecting and repairing unknown 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 and to a consecutive system, a
system that purchases water from a neighboring
system, a reduction in purchased water costs. In
some cases, these financial savings can be quite
substantial. In 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).
Is this source water protection? Absolutely.
What is more likely to happen this year, a
contamination event preventing you from using a
water source or a drought which may prevent you
from using a water source? You need a source water
protection plan to identify and address potential
sources of contamination near
your water sources such as
fuel tanks and septic systems
but you also need to be ready
for naturally occurring threats.
Now is the time to
start preparing before the well
runs dry.
1-800-653-PRWA
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PRWA Financial Services Increases Staff
& “What is the FCEUA?”
by Bud Bullock
PRWA Financial Services
bbullock@prwa.com
When everyone is cutting back, PRWA
Financial Services is one company that is expanding.
Bud Bullock, President of PRWA Financial Services
announced that his firm is expanding its staff in
Pennsylvania. Government and Authorities at all
levels are struggling to do more with less, we have the
tools to help them do that,” he said “PRWA Financial
Services, with fourteen years of experience, and a
variety of clients from the public and private sectors,
has several time tested and proven programs to help
increase revenue; some of which will not cost the
governmental unit or authority a dime. Bullock
said, “Governments and authorities everywhere are
being squeezed financially because of cutbacks and
the slow economy, especially at the municipal level.
It’s time they get some help.”
PRWA Financial Services can help in the
billing process to increase earned revenues, a
collection program that costs the government or
authority nothing, tax-free loan placement, leasing
and through a credit card program that won’t cost
the government unit or the authority a dime.
To make these programs available as soon
as possible, PRWA Financial Services has named
a seasoned government veteran, Tom Gajewski, as
its Relationship Manager, to assist municipalities
and authorities.
Tom brings a vast amount of
governmental experience to the task. He served
at all four levels of government, specifically as
Director of the Department of Accounts and Finance
for the City of Reading, Berks County Prothonotary,
Chief of Staff to a U.S. Congressman, Executive
Assistant to a State Senator and as Berks County
Commissioner.
Tom’s budget experience is of particular
importance to his new role as Relationship Manager
for PRWA Financial Services. With both the city and
the county, he helped revise the budget processes and
increase their reserves. When Tom started with the
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city and the county, the city had completely depleted
its fund balance and the county was working with
a deficit budget. When Tom left the city and the
county, both had positive fund balances. In the case
of the county, the balance was more than $70m.
Tom knows what it is like to work with, cutbacks,
flat or decreasing revenues, increasing expenses and
tight budgets. He wants to help.
Tom Gajewski is a graduate of Reading Area
Community College and the Pennsylvania State
University with a Bachelor’s degree in Business
Administration. As a student at Penn State, he won
the Bayard D. Kunkle scholarship for leadership and
potential for success in the field of business and is
a member of the Reading Area Community College
Hall of Fame. He has been active as a leader of
many non-profit organizations. In recognition of
his work, he has been recognized with many awards
and distinctions. He was also named an Outstanding
Young Man of America and was listed in Who’s
Who in America.
PRWA Financial Services has asked Tom to
help municipalities and authorities across the state to
deal with their financial problems by helping them
to increase their revenues because of his experience
and passion for his work. If you want to talk with
Tom before he gets to your area, please don’t hesitate
to contact him toll free at 866-328-7792, or speak
with him directly on his cell at 610-223-5195.

1-800-653-PRWA
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What is
the “FCEUA”?
		

by Bud Bullock,
PRWA Financial Services

The debt collection industry is one of the
most stringently regulated industries in the country.
Whether you are a third party debt collector or
collecting payments for products & services that you
have provided, you are required to comply with these
laws. The collection companies (third party collectors)
are regulated by the Fair Debt Collection Practices
Act (FDCPA). The FDCPA tells debt collectors who
they may call, when they may call, who they can
speak to and what they can and must say when they
speak to a debtor. The law that most affects you as
a first party collector is the Fair Credit Extension
Uniformity Act (FCEUA). The Fair Credit Extension
Uniformity Act is Pennsylvania’s counterpart to the
federal Fair Debt Collection Practices Act (FDCPA)
and imposes similar restrictions upon creditors
collecting their own bills in Pennsylvania.

WWW.PRWA.COM

Many of you are seeing delinquency increase
with every billing cycle and the work of collecting
this money becomes more of a priority each day.
In many cases the responsibility of collecting this
money falls to a billing clerk or administrative
assistant that has no desire to make the calls, have
never been trained properly and have no idea of the
possible consequences to them or the system. It is
possible that your employee may not even realize that
there has been a violation and judicial interpretation
could be very costly to your business as well. In order
to protect your system the responsibility of training
your current staff or hiring an individual or company
that knows and understands these laws falls to you.
You do everything that you can to protect
your water or waste water systems. Your operators
have been trained to properly maintain and operate
the system. These employees handle dangerous
chemicals and complicated processes that affect
thousands of men, women and children daily. They
learn how to reach and maintain a level of quality that
meets or exceeds state and federal requirements, but
even more important guarantees the health and safety
of your community. In order for these operators
continued on page 50
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to keep up with industry changes they must attend
training and maintain the contact hours required to
keep their licenses. The same standards should apply
to handling your systems financial responsibilities.
Why not hire a professional to recover your
delinquent accounts and financially protect your
system? In most cases these collection services will
not cost you anything and the collectors should be
trained and follow all state and federal laws.
There are many good collection companies
out there and we suggest that you thoroughly
investigate any company that you consider or you
can consider a company that is endorsed by your
association. PRWA Financial Services Collection
Department is staffed by professional debt collectors
trained to assist you in recovering money owed to
you. With 90+ years of revenue recovery experience
we have consistently increased revenue for our clients
in every case. Our collectors are available to your
customers with extended hours: Monday through
Thursday from 8:30 am to 7:30 pm; Friday from 8:30
am to 5:00 pm and Saturday from 8:00 am until 1:00
pm. To get help, contact PRWA Financial Services at
1-866-328-PRWA (7792).
				

Bud
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Managing Potable Water Quality in Storage Tanks

Collection System Workshop

Groundwater Rule Testing

Managing Potable Water Quality in Storage Tanks

Simplified Methods for Nutrient Testing

Wilkes-Barre Mini Conference

Inflow & Infiltration: Detection, Correction & Prevention

Activated Sludge Process

Liquid Chemical Feed Math 2-day

ASSE Backflow Prevention Assembly Testers Certification

ASSE Backflow Prevention Assembly Testers Re-Certification

Analysis of Corrosion Control Parameters

Basic Laboratory Skills*

Hydrants/Meters/Valves

WATER WELL REHABILITATION: WATER WELL PROBLEMS & EFFECTIVE SOLUTIONS

Simplified Methods for Nutrient Testing

Hydrants/Meters/Valves

Inflow & Infiltration, Detection, correction & prevention

Line Locating/Leak Detection

ASSE BACKFLOW PREVENTION ASSEMBLY TESTERS CERTIFICATION

Hydrants/Meters/Valves

ASSE BACKFLOW PREVENTION ASSEMBLY TESTERS RE-CERTIFICATION

Hydrants/Meters/Valves

Securing Water and Wastewater Facilities

Securing Water and Wastewater Facilities

Securing Water and Wastewater Facilities

Liquid Chemical Feed Math 2-day

Managing Potable Water Quality in Storage Tanks

Basic Laboratory Skills

Process Instrument Verification

Practical Methods for Testing Water

Line Locating/Leak Detection

asse backflow prevention assembly testers certification

Process Instrument Verification

Analysis of Corrosion Control parameters

asse backflow prevention assembly testers re-certification

Groundwater Rule Monitoring

Inflow & Infiltration, detection, correction, & prevention

Liquid Chemical Feed Math

Line Locating/Leak Detection

Groundwater Rule Monitoring

Process Instrument Verification

Practical Methods for Testing Water

Inflow and Infiltration: detection, correction, and prevention

9/20/2011

9/21/2011

9/21/2011

9/22/2011

9/22/2011

9/27-9/28/2011

9/29/2011

9/29/2011
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10/3 - 10/7/11

10/5 - 10/7/11

10/11/2011

10/12/2011

10/12/2011

10/13/2011

10/13/2011

10/13/2011

10/13/2011

10/20/2011

10/24-10/28/11

10/25/2011

10/26-10/28/11

10/26/2011

10/26/2011

November 2011

November 2011

November 2011

November 2011

11/1/2011

11/2/2011

11/3/2011

11/10/2011

11/14/-11/18/11

11/15/2011

11/16/2011

11/16/11/18/2011

11/17/2011

11/17/2011

12/7/11 - 12/8/11

12/7/2011
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12/14/2011

12/15/2011

12/15/2011
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Analysis of Corrosion Control Parameters

W-WW

Uniontown Mini-Conference

Hours

Centre County

Lehigh County

Lehigh County

Lehigh County

east petersburg, pa

State College, pa

mount union, pa

Indiana County

mt union, pa

Indiana County

Indiana County

new stanton, pa

lykens, pa

State College, pa

State College, pa

State College, pa

western PA

Montgomery County

Fayette County

Erie County

Clarion, pa

Eastern PA

WEST CHESTER, PA

Berks County

WEST CHESTER, PA

canton, pa

LINESVILLE, pa

Bradford, McKean County

Tioga County

KULPSVILLE, PA

Erie, pa

Tioga County

Tioga County

READING, PA

Reading, PA

Lehigh-Northampton County

Carlisle, PA

Lykens, PA

Wilkes-Barre, PA

Bensalem, PA

Bedford, PA

Bensalem, PA

Doylestown, PA

State College, PA

Bensalem, PA

Uniontown, PA

Location

Chris Shutt

HACH Technical Trainer

HACH Technical Trainer

HACH Technical Trainer

Chris Shutt

Joel Jordan

Chris Shutt

HACH Technical Trainer

ralph yanora

HACH Technical Trainer

HACH Technical Trainer

ralph yanora

Chris Shutt

HACH Technical Trainer

HACH Technical Trainer

HACH Technical Trainer

Utility Service

Joel Jordan

Glenn Cowles

Glenn Cowles

Glenn Cowles

Mueller co. and Exeter supply

RALPH YANORA

Mueller co. and Exeter supply

RALPH YANORA

Chris Shutt

Chris Shutt

Mueller

HACH Technical Trainer

NEIL MANSUY

Mueller

HACH Technical Trainer

HACH Technical Trainer

Ralph Yanora

Ralph Yanora

Joel Jordan

Michael Gerardi

Chris Shutt

Various

greg starlin, hach

russ brown, Utility service

greg starling, hach

Fred Hauffer, Exeter supply

Utility Services

Hach Technical Trainer

Various

Trainer

$70

$150

$150

$150

$70

$125

$70

$150

$660

$150

$150

$860

$70

$150

$150

$150

$70

$125

$75

$75

$75

$70

$660

$70

$860

$70

$70

$70

$150

$70

$70

$150

$150

$660

$860

$125

$150

$70

$150

$150

$70

$150

$70

$70

$150

$150

Member

$95

$175

$175

$175

$95

$150

$95

$175

$675

$175

$175

$875

$95

$175

$175

$175

$95

$150

$75

$75

$75

$95

$675

$95

$875

$95

$95

$95

$175

$95

$95

$175

$175

$675

$875

150

$175

$95

$185

$175

$95

$175

$95

$95

$175

$185

Non-Member

*Tentative and subject to change. Early bird discounts available when you register online 8 weeks prior to class!

9/20/2011

Training

9/20-9/21/2011

Date

PRWA TRAINING SCHEDULE*

How Safe is Your Water?
Th is system provides:
SANITATION
AERATION
CH LORIN ATION
Residential and Commercial
Applications

Sentry 1
Open-Air System

-

f)

Pure water is essential for life. Pure water should contain... water.
Just water. No contaminates, no harmful gasses, no harmful bacteria.
No uncertainty.
Vanora Enterprises understands this. They have been dedicated to
serving the d ean water industry for over a decade. Vanora Enterprises
is now offering an innovative solution for recent gas and pollutant
infiltration to water supplies. It is the Sentry 1 Open-Air System.
This system treats: Methane Gas, Radon Gas, Iron, Iron Bacteria, Sulfur,
Sulfate Reducing Bacteria, Black Manganese, Algae, Tannins, Arsenic
and Low pH.
METHANE
FREE!

RADON
REDUCED!

BACTERIA
FREE!

ALGAE
FREE!

SULFER
FREE!

IRON
FREE!

rat~P,!!
Pittston, PA

Call today for a co nsultat ion and demonstration.

888-843-7155

Complete Wet Lab Training

Back flow Prevention Training

Leak Detection/ Line Location

PAWSC

Penruyfvonlo j Wotet Spociolflt.J Compony

To ll Fre e : 888-843-7155 • 570-655-8633 • www.pawsc.com
Re ar 141 S Ma in Street, Pittsto n PA 18640
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...continued from page 15
any lubrication but enhances the grease therefore
making it more effective in specific applications and/
or environments. The thickener forms a carrier or
reservoir in which the lubricant is delivered to the
point of lubrication or contact area such as a bearing,
moving parts, etc. Most thickeners consist of a soap
component but in high heat applications it is also
possible to have a non-soap component that usually
consists of clay, silica or polyurea.
By far, the majority of the grease on the
market today contains a lithium thickener. The lithium
and lithium complex greases are the most common
primarily relative to their cost. Lithium greases are
typically easy to manufacture, store better, provide
good pumpability, resist dust and other contaminants,
and their flow characteristics permit dirt to flow out.
Probably the next most popular greases are those
that consist of aluminum and calcium thickeners.
Aluminum complex greases have the highest
resistance to water, chemicals, acids, etc. Calcium
complex greases require less greasing intervals and
have good water resistance. The calcium soaps also
have lubrication properties that can enhance the
greases in which they are used. The aluminum and
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calcium complex greases typically also contain the
higher performance oils and additives.
Approximately 80% or the majority
component of a grease is the oil or lubricant
itself. Oils can be either mineral or synthetic in
composition. Future articles can discuss in depth the
advantages of synthetic or mineral oils. The oil is
what actually provides the protection for the moving
parts. A lubricant's primary function is to provide
protection for moving parts which reduces friction
which reduces wear to the machine. Other important
benefits provided by a fluid lubricant are cooling and
debris removal.
Approximately 10% of the grease consists
of additives or the ad pack. This ad pack consists
of rust inhibitors, anitiwear and antiscuff additives.
Within the ad pack, there can also be anti-oxidant,
EP, boundary and metal deactivator additives as well
as solid lubricants such as graphite and molybdenum
disulfide.
If you follow some of this advice in your
maintenance program I think you will discover over
time that it will pay off in a big way. I appreciate your
questions and comments to kmcfadden@prwa.com.
Best regards until next time,

1-800-653-PRWA
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You Can
Be Next!

Pictured Above: George
Crum, Southwest Delaware
County Municipal Authority
(left) and Sam Scarfone,
Hampton Township
Municipal Authority (right)
hold the Water University
plaque, presented to
graduates of the National
Rural Water Association’s
program for Water and
Wastewater Operators. Will
you be the next to graduate?
WWW.PRWA.COM

Congratulations George
Crum and Sam Scarfone,
1st Water and Wastewater
Operators to Graduate Water
University in Pennsylvania!

Penny McCoy, PRWA
Executive Director
pmccoy@prwa.com
800-653-7792
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PRWA Associate Members

A & H Equipment
A.C. Schultes
Abel Recon
Accent Control Systems
Advance Instruments Inc
Allegheny Field Services
American Avk Company
American Flow Control
Anderson Technical Services
AP Certified Testing Utility Products &
Services
Aqua Dynamic Systems, Inc.
Ashbrook Simon-Hartley, LLC
Atlantic States Cast Iron Pipe Company
Badger Meter Inc
Baker Manufacturing Co./Monitor
Division
Baker, Michael, Jr. Inc.
Bankson Engineers Inc
BCM Engineers
Benchmark Analytics, Inc.
Benesch, Alfred & Company
Bermad Control Valves
Bissnuss, Inc
Blue Earth Labs LLC
Borton-Lawson
Browns Hill Sand & Glass Block
Buchart-Horn Inc.
C W Sales Corp.
Caldwell Tanks Inc
Carboline Company
Century Engineering, Inc
CET Engineering Services
Charter Plastics Inc
ChloRun
CME Operations LP/CME Engineering
LP
CNI Guard, Inc.
Coastal Technical Sales
Conrady Consultants
Control Systems 21
Cowan Associates Inc
Coyne Chemical Env't Svcs
CWM Environmental
Daman Superior, LLC
DAS Group
David D. Klepadlo & Assoc., Inc
Dixon Engineering, Inc.
Dutchland, Inc
DynaTech
E H Wachs
E. J. Breneman, L.P.
EADS Group, The
EAP Industries, Inc.
East Jordan Iron Works
Eastcom Associates, Inc.
EGLS / Learco
Eichelbergers, Inc.
Emerson Process Management
Entech Engineering, Inc.
Envirep, Inc
Environmental Service Labs Inc
ES2, Inc.
Excelsior Blower Systems
Exeter Supply Co
Fairway Laboratories, Inc
Fayette Engineering Co., Inc.
Fehr & Howard Sales
Ferguson Waterworks, Inc
Firststates Financial Services
Flo Trend Systems
Flow Media Inc
Ford Meter Box Company, Inc.
Fox, W.D. Tapping and Welding, Inc
Foxcroft Equipment & Service Co, Inc
GAI Consultants Inc
Gannett Fleming, Inc.
Geiger Pump & Equipment Group
GeoServices, Ltd.
Geosource Engineers
Geyser Pump Tech Co.
Gibson Thomas Engineering
Gilmore & Associates, Inc.
Glace Associates Inc
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Gmerek Government Relations, Inc.
Godwin Pumps
Graphic Revolutions, LLC
Greensburg Environmental Contracting
Systems, Inc.
Griffin Pipe Products Co.
Groundwater Sciences Corp.
Gwin, Dobson and Foreman, Inc.
H2O Resources, Inc.
Hach Company
Hanover Engineering Assoc Inc
Hasco Sales, Inc.
Hatch Mott MacDonald
Hawke, McKeon & Sniscak LLP
Hazen and Sawyer, PC
HD Supply Waterworks
Heath Consultants Incorporated
Herbert, Rowland & Grubic, Inc.
Hill, Wm. F. & Associates, Inc.
Hydro Instruments
I K Stoltzfus Service Corp
Industrial Pump & Motor Repair, Inc.
Insight Pipe Contracting, L.P.
Interstate Waste Services of PA, LLC
Itron, Inc
ITT Water & Wastewater U.S.A.
Joesph T. Berrena Mechanicals
Johnson Controls Inc.
Kappe Associates, Inc
Keller Engineers, Inc.
Kershner Environmental Technologies
LLC
Keystone Pump & Power, LLC
Khloros Products & Services
KLH Engineers, Inc.
KPI Technology
KTM Associates
KV & M&H Valve Co
L.R. Kimball
L/B Water Service Inc
Larson Design Group, Inc.
Layne Christensen Company
Lee Supply Co, Inc
Lee-Simpson Associates, Inc.
Liberty Pumps
Linemen's Supply, Inc
Link Computer Corporation
LRM, Inc.
M&T Bank
Magyar & Associates
Mahaffey Laboratory
Main Pool & Chemical Inc.
Malcolm Pirnie
Markey Utility Operations, Inc.
Maryland Biochemical, Inc
Master Meter, Inc.
McDonald, A.Y. Mfg. Co., Inc.
McElvenny, J.P. Co., Inc..
MDG Equipment Co., Inc.
Metron Farnier
Microbac Laboratories, Inc.
Mid Atlantic Pump And Equipment
Company
Mid Atlantic Storage Syst, Inc.
Mid-Atlantic Waste Systems
Miller Environmental
Modern Pump & Equipment Inc
Moody & Assoc Inc
Morris Knowles & Associates, Inc.
Morrow, Charles & Associates
Mr. Rehab, Inc.
Mueller Co.
Mueller Systems
Musser Sewer & Septic, LLC
N H Yates & Co Inc
Natgun Corporation
National Road Utility Supply, Inc.
Navarro & Wright Consulting Engineers
Negley's Well Drilling
Neptune Chemical Pump Company
Neptune Technology Group - West &
Central, PA
Neptune Techology Group - East
Nichols & Slagle Engineering, Inc.
NIRA Consulting Engineers, Inc.
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Nittany Engineering & Associates, LLC
North End Electric Service
Northeastern Environmental Laboratories
Orenco Systems, Inc
P.J. Brindle General Contracting
PA One Call System, Inc
Pa Water Specialties
Parker Brothers Well Drilling, Inc.
PDIR, Inc.
Peerless Pump Company
Penn PRIME
Pine Mountain
Pipe Tools, Inc.
Pipe-Eye Sewer Services, Inc
Pittsburg Tank & Tower Maintenance Co.
Place, John P. Inc.
PLGIT
Pollardwater.com
Preload, Inc.
Premier Safety & Service, Inc.
Premier Tech Aqua
Pro Tapping, Inc
Process/Kana Inc
PSC Info Group
Pyrz Water Supply Co., Inc.
Quad3 Group, Inc
RAK Computer Associates
RAM Industrial Services
Reading Electric
Reed Manufacturing Co
Reider, M. J. Assoc, Inc.
Richard K Stryker
Rio Supply, Inc. of PA
Riordan Materials Corporation
Rockacy and Associates, Inc
Romac Industries
Roome Environmental
Rummel, Klepper & Kahl LLP
Safety Awareness Solutions
Sal Chemical Co., Inc
Schonstedt Instrument Co.
Schreiter Engineering Assoc
Seewald Labs, Inc.
Senate Engineering Co
Sensus
Severn Trent Services
Shannon Chemical Corp
Singer Valve, LLC.
Site Specific Design, Inc.
Skelly and Loy, Inc.
Southern Corrosion, Inc
Spotts, Stevens And McCoy
Sprinter of State College.com
SPX D.B.A. Pearpoint
Squibb-Owen Sales, Inc.
Stiffler, McGraw & Assoc, Inc
Subsurface Technologies
Suburban Water Technology, Inc.
Suburban Water Testing Labs
Susquehanna Fire Equipment Co
Swiftreach Networks Inc
Therma-Stor, LLC
Thomas Scientific
Thomas, Long, Niesen & Kennard
TLC Environmental, Inc
Trident Insurance
Trombold Equipment Company
Trumbull Industries
Underground Solutions Inc
Uni-Tec Consulting Engineers Inc
Univar Usa Inc.
Univar Usa, Inc. - Altoona Branch
US Municipal Supply, Inc.
USA Bluebook
Utilitronics Corporation
Utility Management Technologies
Utility Service Co Inc
Utility Services Group, Inc
Walton Water Services, LLC
Waste Management
Wastewater Technical Service
Watermark Environmental Systems
Watertite Inc
Weil, W.C. Company
West Penn Power
Yanora Enterprises
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100% Satisfaction Guarantee on ALL PRWA Memberships!
If you’re not fully satisfied with your first year of PRWA membership,
we’ll refund EVERY penny of your dues!

Questions about membership? Visit www.prwa.com/
promise or call Pattie-Jo: 1-800-653-7792 x 104!
Dues and other contributions to local, state or national associations are not deductible as charitable contributions for federal
income purposes. Association dues may be deductible as professional or business expenses to the extent allowable by law.

You’ll FALL in love
with our
reasonable
advertising rates
exclusively for
PRWA Associate
Members like you
who want to reach
over 1,000
water and
wastewater
systems in the
state!
Contact Andrea to learn more!
814-353-9302 x 105
amurrell@prwa.com
Dear Readers,
Did you know you can contribute to The
Keystone Tap? We look forward to including
your articles about the water and wastewater
industry, legislation, new products and
services, and individuals that have made a
difference in their community that would
be of interest to our readers. Articles and
photos from both Systems and Associates are
encouraged! Submissions can be made to
amurrell@prwa.com. Thank You!
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ATTENTION: WATER / WASTEWATER DEPT
When finished reading, please route to:
Operators / Managers
Clerk / Treasurer
Board

Protozoan Poster
Setting Small System
Drinking Water Rates
Repairing a Water Main
Leak: From the Inside
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