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Pennsylvania Rural Water Association is always interested in receiving articles for publishing in
the Keystone Tap Magazine. We seek technical articles about the water and wastewater industry,
articles on legislation, new products and processes, and short articles on individuals that have
made a difference in their water and wastewater systems. We would like to invite you to prepare a
short article about your water/wastewater system or other topics which would be of interest to our
readers. We always welcome articles from our Associate Members. Share your news with us.
Please send your articles with photographs to:
PA Rural Water Association, Keystone Tap Submissions
138 West Bishop Street, Bellefonte, PA 16823
Telephone: 814-353-9302, Fax: 814-353-9341, Email: prwa@prwa.com
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From the Executive Director’s Desk
by John Hood
Executive Director, PRWA

Management
I was late for work today.
Last year I had the pleasure of teaching a
management class at the association’s two-day office
conference. It was a very interesting and enjoyable two
hours as we looked at some of the best thinking from
management books and some of the current management
guru’s. We took these suggestions and attempted to apply
that to our everyday challenges at the systems.
There is a vast difference between running a small
water or wastewater system and managing a Fortune 500
company. And, sometimes, I would like to pass an irate
customer on to one of these relationship experts and see
them deal with the frustration. Yet there is a great similarity
in dealing with people, prioritizing your time, balancing
work and family life, and just the challenge of living in this
world.
Many of the things we discussed were working
well at some of the local systems. We focused on the
necessity of setting clear goals and providing prompt
feedback. The habit of expecting the best from staff and
treating them with respect is working well in many systems
and we discussed why this doesn’t always get the results
we desire. A topic of great interest was proper delegation
and its importance on all levels. Some systems had quite
a way to go and were very interested in how these
challenges were approached at other systems.
The one constant theme of the discussion period
was how could I get these two people to work together.
Sometimes it was “how can I work with this person?”
Some of the answers to these questions can be learned
from a text book and others just have to be absorbed
from years of exercising patience (even with ourselves)
and working through things.
Oh, Yes. I was saying that I was late for work
today. I am writing this article the Friday before conference
because we will be consumed next week with our annual
conference and this article, for the Keystone Tap, needs
2

to be in at the end of that week. You can imagine the
business and stress we are under the week before
conference. I rose early this morning to get to work and
begin a then full long day. Our Daughter had come up for
a surprise two-day visit the night before and my teenage
grandsons and ten –year old granddaughter were staying
with us. As I was sitting at the kitchen table about 6:30am
having a cup of coffee and looking over my planner, Kelly
came up and sat on my lap and wanted to show me a new
book of hers. We spent an hour looking at Calvin and
Hobbes and I enjoyed that time more than I can say. I
can’t imagine anything else that could have interrupted
my schedule on this important day. Of course, the lesson
to me was to never forget the important things in life.

I know each of you struggles on a daily basis with
issues that attempt to steal our joy. In the water industry
we hold responsible jobs. And many times, the further we
are down the organizational chart the more important our
responsibility is to public health. We cannot take our jobs
lightly! But we can enjoy working each day and begin to
appreciate the people we work with. This is a lesson more
important than any management policy we can create.
And when those wonderful moments come along, as I
shared with Kelly that morning, make sure you just take
the time to enjoy them.
1-800-653-PRWA
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Be sure to watch for information on our two-day
Professional Office Conference, this September 21 & 22,
in Lancaster. I hope to see you there and join in group
discussion on these issues.
Rate Study / Salary Study
Your association is undertaking an important
project that will produce a document that will be very
helpful to water and wastewater systems. We are
producing a Rate Study / Salary Study report for small
systems in Pennsylvania. We are in need of a focus group
who would be willing to review and comment on our draft
survey. If you would be willing to participate in this focus
group it would be appreciated. Please email your name
to jhood@prwa.com and write “Rate Study” in the subject
line.
Thanks,

WWW.PRWA.COM
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REGISTER by September 1, 2005
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2005 Professional Office Course Descriptions
1. Financial Man agement Basics: Are you responsible for managing your systems financial capacity? This class will address key components of sound financial management.
2. Sbut-off & Collection Policies: When you can't collect the revenues owed the system, you need to take other actions. If you don't have enforceable policies dealing with delinquent customers
can result in legal problems. This session will help you establish and enforce collection and shut-off policies.

3. How to Spot Problems in Your Books: Do you know and understand what your system books are supposed to tell you? Do you know what red flags to look for? What do you do if you
suspect a problem? This session will answer all these questions.

4. Using Financial Statements: Are you getting all the available information from your financial statements? This session will educate you on how to read and use financial statements to track your
systems financial condition.

5. Managing a Small Utility: Managing the employees of a small utility can be a challenging job. This class is designed to offer you some important tips on doing that job well.
6. Wage & Benefits Packages: How much should a system pay it operators, its office staff, its part-time people? Who is entitled to benefits and who should pay for them? Learn the answers to
these questions at this session.

7. Conflict & Problem Resolution: Is there conflict in your system? Do the problems that arise seem insurmountable? This session will help you achieve resolution when you can and teach you
when it's time to walk away.
I

8. Legal Needs: Is the attorney retained for your system the same one who got the neighbor his divorce? Small utilities have very specific legal needs, are yours being addressed properly?

I•

9. How to Sell a Rate 1ncrease: Customers don't like rate increases, but if you sell it to them correctly they will usually be more accepting. This session will offer you some tips that really work.
_t 0.

Capacity Development: The Safe Drinking Water Act and The Clean Water Act all require systems to have Capacity Development. This session will explain the meaning and help you assure
that your system is in compliance.

II . System Security: What type of threats is your system vulnerable to? Do you need to spend money to make the system secure or will a few changes in procedures help keep your system and the
personnel safer? Come to this session and find out.

ll. Customer Service: Customer service is more than answering the phone pleasantly or sending out the right bill. Learn the valuable tips that will make your job easier and the customers happier.

UGu® @lli]l]@~~ 00&1~@[? ~ 00@@~®W@~®[?
@~~t@Uilil~ @OllD©@ &rriJ~W@[f~~
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Consider the Source
by Joel Jordan
Source Water Program Manager
Source Water Specialist

Source Water Protection Information
Clearinghouse – www.sourcewaterprotection.org

GO ILLINI !!!
Well, a little late for that. The Fighting Illini
basketball team didn’t quite fight hard enough and lost
the championship game by a few points. Those of you
that know me know that my Alma Mater is Illinois and
this was their first trip to the Championship game. It was
a great season for them and exciting for us alumni. (Of
course, what this really means is that I’ll get more calls
for donations to the University.)
Well, the PRWA Conference in March was
GREAT! I would like to compliment Penny McCoy and
the PRWA office staff for their excellent work (and, of
course the PRWA field staff who did their part, too). We
had our first PRWA Source Water Protection Tour on
Thursday, March 31st. It was well received by those
who took part in it and considering the day was overcast
and about 45 degrees, they were a hardy bunch. Next
time I’ll pack coffee and hot chocolate instead of soft
drinks and water. A special thanks to John Gaudlip at the
PSU Physical Plant, Brian Dempsey with PSU and Ann
Donovan and Beth Hirt at Centre County Conservation
District for their excellent presentations. A very special
thanks to Bryan Swistock with PSU for providing us
guidance on how to set up the Tour, who to talk to, and
for attending the Tour along with Stephanie Clemens of
PSU as backup support for us.
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Attention Micro-Systems (water)!!!
If you are a water supplier serving less than about
200 people and you need Operator Contact Hours, we
have a course for you!
Introducing the

Wellhead Protection Course
for (very) Small Water Systems
(drum-roll, please)

This course is designed to be a 1 day course with
a 10-20 hour homework assignment that involves
developing a WHP Plan for your water system. By the
time you read this, the course will be approved for over
10 Contact Hours for PA Certified Operators (note: final
number of Contact Hours has not been determined). The
course will give you all the tools you need to develop a
Plan and, if desired, apply for a grant to enhance the Plan
you develop. This will be a GREAT way for you to earn
your Contact Hours and develop a WHP Plan for your
small system.
If you want information on this course, contact
Joel Jordan at jjordan@prwa.com or 800-653-PRWA
or check out the PRWA Training Calendar at
www.prwa.com

1-800-653-PRWA

DEP SECRETARY CONGRATULATES
MEADVILLE AREA WATER AUTHORITY
FOR BEING GOVERNOR’S ENVIRONMENTAL
EXCELLENCE AWARD WINNER
April 8, 2005 - PaDEP Northwest Regional Office, Meadville PA
CONTACT: Freda Tarbell, 814-332-6816

MEADVILLE: On behalf of Governor Edward G. Rendell, Environmental Protection Secretary Kathleen A. McGinty
today named Meadville Area Water Authority (MAWA) as one of 11 winners of the 2004 Governor’s Award for
Environmental Excellence for the authority’s water conservation and source-water protection efforts.
“Meadville Area Water Authority might not be large in size, but they are significant for what they have accomplished,”
Secretary McGinty said during a tour of the MAWA pump house. “The authority used such a diversity of methods —
from leak detection in its water system to elementary school lessons on water conservation — to reduce the amount of
water it pumps by more than 43.6 million gallons.”
“MAWA is saving resources, saving money and helping to build a healthier, stronger Pennsylvania — all reasons
why the authority deserves this award and recognition,” Secretary McGinty said.
The award honors Pennsylvania businesses and organizations that put in place projects that take on environmental
problems in ways that build new businesses, enhance the bottom line and engage residents in a renewed commitment
to investing in their communities.
In 1999, MAWA started its yearly water conservation and source-water protection program to all sixth-grade
students within its service area. Through this educational program and customer awareness, the volume of water used
by customers from 2001 to 2003 dropped by 22 million gallons.
At the same time, MAWA conducted a systemwide survey to identify and repair leaks, reducing by 21.6 million
gallons the amount of water MAWA pumped.
As the water conservation education program and leak detection survey took hold, MAWA saw the volume of
water it produced drop from 743.5 million gallons in 2001 to 699.9 million gallons in 2003.
“In the late 1990s, we realized there were steps we could take to make our operation more efficient and better
educate current and future customers,” MAWA Chairman Gary Fabian said. “The leaks that we repaired as the result of
our survey has reduced our pumping and treatment costs — and ultimately the cost to our customers — by cutting
waste. On the educational front, the 250 students who we reach every year have an impact far beyond the classroom
by spreading the message of water conservation to their families.”
The educational project has support and assistance through a Water Resource Education Network grant from
the League of Women Voters of Pennsylvania, Pennsylvania Rural Water Association, American Water Services, West
Mead Township, Vernon Township Water Authority, Crawford Central School District and Seton School.
Secretary McGinty presented MAWA — a public-private partnership that provides water service to 5,400
customers in Crawford County — with a commemorative plaque and outdoor flag to acknowledge its commitment to
environmental quality.
“The contributions of entities like Meadville Area Water Authority and other Governor’s Award winners are helping
to make Pennsylvania a national leader in environmental protection,” Secretary McGinty said. “Through pollution
prevention, waste reduction, recycling, indigenous resource use and technological innovation, all of the winners are
showcasing ways that businesses, organizations and institutions can save money and improve the environment at the
same time.”
DEP received 82 applications for the 2004 Governor’s Award for Environmental Protection. The applications
were evaluated according to the following criteria: overall environmental benefit, public service, economic impact, use
of innovative technology, teamwork and environmental education and outreach.
To view a more detailed summary of the 11 winning projects, visit the department’s Web site at
www.dep.state.pa.us and click on “2004 Governor’s Award for Environmental Excellence.”

Meadville Area Water Authority is a longstanding active member of PRWA and has
hosted PRWA trainings at their facility.
PRWA appreciates their support and we
congratulate MAWA on their award.
Drawing of MAWA pumphouse by Yvonne Shaffer, MAWA Business Manager

7

Keystone Tap - Summer 2005

Down the Well... Traveled Road
by Judy Muehl
Groundwater Specialist

Congratulations to all the award winners at our Training Conference this year. Special congratulations to
Roamingwood Sewer and Water Association for receiving the Wellhead Protection Award. They have done an excellent
job in educating the residents, teachers, and local officials on protecting groundwater resources. I have been privileged
to work with the local committee and personnel of the Association.
I have a Water Encyclopedia at home and I was doing some research on groundwater and found the following
statistics that were reported to Congress in 1986. I don’t think much has changed as far as the contamination sources,
since I find the same factors in contamination of groundwater today, but I wonder how the percentage of states reporting
these sources of contamination has grown since this survey was completed.
Major Sources of Groundwater Contamination reported by States:
Source
Septic Tanks

% States reporting
89%

Contaminates from Activity
bacteria, viruses, nitrate, phosphate, chloride,
and organic compounds such as
trichloroethylene

Underground Storage Tanks

83%

benzene, touluene, xylene, and petroleum
products

Agricultural Activities

79%

nitrate, phosphate, pesticides, bacteria, &
dissolved solids

On-site & Municipal Landfills

65%

dissolved solids, iron, manganese, trace metals,
acids, organic compounds, & pesticides

Surface Impoundments

64%

brines, acidic mine wastes, feed-lot wastes,
trace metals, & organic compounds

Abandoned Waste Sites

56%

iron, manganese, trace metals, acids, organic
compounds & pesticides

Oil & Gas Activities

42%

brine

Land Application of Sludge

23%

bacteria, nitrate, phosphate, trace metals, and
organic compounds

Mining Activities

21%

acids, iron, manganese, sulfate, uranium,
thorium, radium, molybdenum, selenium, & trace
metals

Underground Injection Wells

17%

benzene, touluene, xylene, & petroleum products

8

1-800-653-PRWA

Keystone Tap - Summer 2005

Just a few other facts from this 1986 report: Nationwide
there were:
22 million domestic septic systems and 25,000
industrial septic systems
280,752 active injection wells
16,416 landfills in urban areas, 9,284 municipal landfills,
and 3,155 industrial landfills
191,822 surface water impoundments – 70% in
hydrogeologically vulnerable areas
2.4 – 4.8 million steel underground tanks and 2,032
hazardous materials storage tanks
This report is almost 20 years old now…but we
are still dealing with the same potential threats to our
groundwater resources.

WWW.PRWA.COM
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Potential Sources of Contamination
by Don Muir
Source Water Protection Specialist

Last article I talked about Point and Non-point
sources of contamination. Non-point being such things
as run-off from agriculture, construction and residential
areas, and such things as accidental spills from roads and
railroads. Point contamination would sanitary sewer
discharges, stormwater outfalls, storage tanks etc.
When I actually started going out in the field and
locating Potential Sources of Contamination (PSOC) I
found that in a large watershed this is a bigger task than I
imagined. What kind of places are we looking for?
Farms: Pesticides, Fertilizers, Manure to name a few
Auto related: Body shops, Gas stations, Car or
radiator repair, Junk yards
Industry: Any industry with fuel or chemical tanks,
paints, degreasers
Commercial Printers and Newspapers use ink and
chemicals
Oil and Gas wells, Gas or Oil pipelines
Deep and Surface Mines
Road Salt Storage
On-lot and Municipal Sewage Treatment
Highways and Railroads
Utility Substations
Cemeteries

If you want a list of both underground and above
ground storage tanks in Pa. Here’s the website for them
http://www.dep.state.pa.us/dep/deputate/airwaste/wm/
tanks/storagetanks/tank_listings.htm

There’s a lot of information out there thanks to
the internet but local knowledge is also needed. Lifetime
residents of the area will know where the old wells, and
factories, and landfills were. Databases only go back so
far. Check the local phone book. It’ll list auto repair shops,
printers, and many industries. Hit the road, take a drive
through the watershed and see what you can find? It’s
actually a lot of fun seeing what you can find.
After you find all your PSOC’s you need to
develop a plan on how to protect yourself from these
contaminants. That’s next issue’s topic I guess. If you need
some more info give me a call. I have a lot more info than
I could put in this column and would be happy to help you
out.

These are just a few. I don’t have enough space
in the magazine to list them all. EPA’s PSOC website gives
a detailed list. Their web address is http://www.epa.gov/
safewater/protect/feddata/inventory.html
So where do you start? Your Source Water
Assessment supplied to you by DEP is your best start
and will list many of the PSOCs. It may not be a complete
list but will give you an idea of what you are looking for.
You will find an appendix in the Assessment that will list
the databases used to compile the PSOC list. Check those
databases for anything that may have been missed. EPA’s
Envirofacts database is good. You can search by location
in the Multisytem Query here’s the website: http://
www.epa.gov/enviro/html/multisystem_query_java.html
10
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Last Issue.... Finance RE-CAP!

Funding Proce$$ ...
Go to the PENNVEST web site, www.pennvest.state.pa.us,
filling out a brief description of your project and requesting a
"Planning Consultation". While the PENNVEST application,
loan closing, and (soon) the disbursement process are done
on-line, the Planning Consultation is usually a "face to face"
meeting of: the applicant and applicant's engineering
consultant; the DEP engineer and sanitarian; an RUS
representative, if appropriate; and the PENNVEST project
specialist. This meeting affords the opportunity for the project
sponsor to describe the situation and potential project. The
DEP staff will review the regulatory considerations and
describe the priority criteria, including cost effectiveness and
regionalization opportunities, permit requirements, and review
time - frames. The PENNVEST project specialist and other
funding representatives will outline the financial applicatiolf1
submittal and review process and provide an estimate of the
likely funding package.

Written By Michael G Gallagher, PENN VEST
Project Management Specialist 717-783-4488

For the rest of this article, please refer to the
Spring Issue of the Keystone Tap
or contact sharon@prwa.com for a copy!

WWW.PRWA.COM
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PRWA Conference 101
by Matt Genchur
Source Water Protection Specialist

Well, all I can say is “WOW!” After all of the
ups and downs, people gathering and moving everywhere,
helping people figure out what to do, the raises and reraises...oh, did you think I was referring to the PRWA
Conference? That was just the Poker Championship! In
all seriousness though, this was my first experience with
PA Rural Water’s Conference, and I was amazed.
Although I didn’t get a chance during the week to see
many classes or really be too involved with the “behind
the scenes” work, by the time the week was done, we
were all (including myself) exhausted and ready for a nap.
One thing that stuck out to me throughout the
conference was the attitude of the participants. Every
time I walked by anyone, people were friendly and always

12

seemed to be smiling. They would go out of their way to
thank the staff for their hard work and were appreciative
of all that was done to make the conference a success.
Maybe it was the food…
Turning attention to the rest of the year, my plate
is starting to fill up with communities that are working hard
to protect their drinking water. Source water protection
is an important initiative that many systems need to look
at seriously for the future of their residents. Not only is it
an important environmental effort, but it also has a major
impact on the economics of supplying clean water to the
townships and boroughs of Pennsylvania. If you think
your community has threats or potential threats to your
water system, source water protection is probably for
you. Please contact any of our source water protection
staff (Joel, Judy, Don, or myself) to discuss your options
and where you can start.
So, as the weather turns warmer, think spring!
Be on the lookout for information about the next PRWA
event, the golf outing on July 21 at Hidden Valley. I’ll be
there for sure, and I’m sure it will be a first class event as
well. Thanks again to everyone that attended the
conference, those specifically that went on the source
water protection tour (we’ll probably have another one
next year, so suggestions for topics are appreciated!), and
to the rest of the staff that made the conference a success.
Being at the help desk, you can only do so much…Until
next time…

1-800-653-PRWA

EAST JORDAN IRON WORKS, INC.
We Cover the Infrastructure™

Construction and Utility Castings, PA Municipal
Authority Approved Castings, PENN DOT
Approved Castings, Custom Logo and Special
Lettered Covers, Storm Drainage, NPDES Phase II
Storm Water Management Products, Valve Boxes,
Water Meter Covers, Trench Grating, Tree Grating,
Airport & Port Authority Castings, Hydrants,
Valves & Tapping Sleeves.

MADE IN USA
EJIW is a proud producer of
products in the US since 1883.

Recycle/Reuse
EJIW takes great pride in recycling
thousands of tons of materials.

Covering the entire State of Pennsylvania
Western PA
800-692-3549

Central PA
800-418-3549

Eastern PA
800-325-3549
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Call and hear how Neptune can
work with your present metering
system at costs that could
surprise you.
Neptune meters are lead free
and " Made in the USA".
Get a free cost analysis of your
present meter system and see
if we can earn your business.
We offer full turnkey services
including meter installation and
finance.
CALL 1-866-556-4745

Integrity By Design
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DJ & Karaoke

First

SECOND

THIRD

Poker

Hmmmmm...
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Thursday Classes

Exhibit Hall

Reception

Banquet
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Master of Ceremonies

John Hood
PRWA
Executive Director

Friend of Rural Water

Exeter Supply

Decision Maker of the Year

John Nadzam
Industry Borough
Municipal Authority

Wastewater
System of the Year Award

Water
System of the Year Award

President’s Award

Granville Township
Sewer and Water Authority

Towanda
Water and Sewer System

PRWA Vice President
Williamstown Borough Water Auth

“Richard C. Miller”
Wastewater Operator of the Year

“Richard C. Miller”
Water Operator of the Year

Todd Musser

Chad Garland

Petersburg Sewer Department

Zelienople Borough Water

Pride of Pennsylvania
Best Tasting Water for 2005

Woman of the Year

Cranesville Borough

Atglen Borough

John McCready

Source Water System of the Year

Roamingwood Sewer & Water

Award Nominees at the Banquet

Gail Murphy
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Septage Disposal

Michael H. Gerardi
The Pennsylvania State University

at Wastewater Treatment Plants

S

eptage is the liquid and solid (scum and sludge)
waste produced in individual on-site wastewater disposal
systems such as septic tanks and cesspools. Septage is
approximately 90 - 98% water. Septage periodically is
removed from septic tanks and cesspools during cleaning
operations and often is discharged to wastewater treatment
plants for disposal and treatment.
Periodic removal or pumping of septage is
essential to the long-term operation of septic tanks (Figure
1) and septic systems (Figure 2). Once removed septage
disposal occurs. Septage disposal practices vary across
the nation and even within states. However, more uniform
requirements for septage disposal practices are being
adopted nationwide. Examples include the adoptions of
new regulations (40 CFR503) in 1993 and federal
guidelines for septic systems in 2002 by the U.S.
Environmental Protection Agency.
Figure 1. Septic Tanks

Figure 2. Septic System

There are several methods that are available for
the disposal of septage. These methods incorporate the
treatment of septage to control malodors, reduce solids
volume, decrease the strength of pollutants, and destroy
pathogens (disease-causing agents). The major methods
available for the disposal of septage include 1) co-disposal
with solid wastes, 2) co-treatment with wastewater, 3)
land application, and 4) processing at separate facilities
(Table 1).
Table 1.
Methods Available
for the Disposal of Septage

Co-dis pos al with s olid was te s :
Composting, Land filling
Co-tre atme nt with was te wate r:
Biological treatment, Chemical treatment
Land application:
Subsurface application, Surface application
Proce s s ing at s e parate facilitie s :
Biological treatment, Chemical oxidation,
Composting, Lime stabilization
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For several reasons the co-treatment of septage
with wastewater is a popular method for the disposal of
septage (Table 2). This method is used at many
wastewater treatment plants, large and small in size, and
small wastewater treatment plants are more vulnerable to
"upset" conditions from the discharge of septage, if
septage is not properly discharged to the treatment plants.
Table 2.
Reasons for the Co-treatment
of Septage with Wastewater
Cooperation with regulatory agencies or political
bodies
Only method available for disposal
Revenue for wastewater treatment plants
Use of excess treatment plant capacity
Year- round availability for septage haulers

Septage is the liquid and solid from individual onsite wastewater disposal systems and is approximately
50 times as concentrated as domestic wastewater.
Significant biological, chemical, and physical components

of septage vary greatly (Table 3). Of the total nitrogen in
septage approximately 80% is organic-nitrogen and 20%
is ammonia (NH3). Concentrations of metals such as
copper, lead, and zinc and many minerals vary greatly in
septage.
Variations in the concentrations of components in
septage occur for several reasons. The largest range in
values of components often is found in communities that
do not regulate the collection and disposal of septage.
Variations in the concentration of metals and minerals in
septage are due in large part to the potable water supply
used and discharged to septic tanks.
Other components of septage that are of interest
to wastewater treatment plant operators include grit,
pathogenic agents, foam, odor, and color. Septage
contains relatively high levels of grit and pathogenic agents,
especially protozoan cysts and helminth (worm) eggs.
Septage is difficult to dewater and may foam easily upon
agitation. Septage is malodors. The offensive odor
associated with septage is produced through the anaerobic
degradation of BOD and the production and release of
volatile fatty acids, nitrogen-containing compounds, and
sulfur-containing compounds (Table 4, page 22). Color
is a component of septage. Water or wastewater
contaminated with septage becomes black.
(Continued on page 22)

Table 3.
Significant Components in Domestic Wastewater and Septage
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(Continued from page 21)

Table 4.
Most Commonly Occurring Malodorous Compounds Produced through
Anaerobic Degradation of BOD

The quantity of sludge and scum in septage also
varies greatly and is affected by several factors. These
factors include whether a kitchen food grinder (disposal
unit) is used, the quantity of oil and grease discharged to
the septic tank, and the frequency of septage tank
pumping. The frequency of pumping influences the degree
of bacterial digestion of solids within the septic tank. The
longer the digestion time that is provided, the smaller the
quantity of solids that is produced.
Septage should be safely discharged to a
wastewater treatment plant. Usually, septage is added to
the influent wastewater or sludge. When added to the
influent wastewater septage should be slowly blended with
the wastewater to minimize its impact upon the treatment
process. When added to sludge septage should be
screened and slowly added to sludge for stabilization and
dewatering. Whenever septage is added to wastewater
influent or sludge the feed rate of septage should be
controlled.
Septage may be added to a wastewater treatment
plant by discharging the septage through a bar screen to
a receiving tank. The septage is then slowly discharged
to the treatment plant from the receiving tank at a constant
rate. At some wastewater treatment plants septage may
be slowly discharged to a designated manhole. As the
septage travels through the sewer system, it is mixed and
is diluted with raw wastewater. The daily volume of
septage received at a wastewater treatment plant should
be closely regulated to prevent overloading of the
treatment process. Limiting the hours for receiving septage
can help to prevent overloading.
22

Problems associated with overloading from
septage often occur at small wastewater treatment plants
with limited capacity. These problems can be overcome
by collecting and storing the septage during the daytime
hours and then discharging the septage when loading
conditions are favorable.
Receiving tanks often experience problems with
spills, debris, and odors. To overcome these problems a
water supply with a hose should be provided at the
receiving tank to clean the septage truck unloading area.
A dumpster may be provided for the disposal of debris.
Malodor control can be achieved by increasing the pH of
the septage or adding appropriate bioaugmentation
products (bacterial cultures). The pH of septage may be
increased with the use of hydrate lime (calcium hydroxide
- Ca (OH)2) or quicklime (calcium oxide - CaO).
Cultures of Pseudomonas may be added to septage to
control malodors. Species of Pseudomonas easily
degrade sulfur-containing compounds that are associated
with malodor production.
Unless hydrogen sulfide (H2S) is present in
relatively high quantities, it does not contribute to a
malodorous condition. Hydrogen sulfide present in the
form of sulfides (HS-) combines with the metals in
accumulated septage solids to form insoluble metallic
sulfides.
The source of septage also is a concern to
wastewater treatment plant operators. Septage should
not but may contain industrial wastes, grease-trap wastes,
or toxic wastes, and the wastewater treatment plant may
not be prepared to handle these wastes. Therefore, the

wastewater treatment plant should have a contract with
all septage haulers who are approved to discharge septage
to the wastewater treatment plant or sewer system (Table
5).
Table 5.
Suggested Septage Hauler Requirements
Apply for and be issued a septage discharge permit
prior to discharge and/or use of the wastewater
treatment plant or sewer system
Have proof of liability insurance with coverage limits
as required

proportioned quantity of septage at the beginning, midpoint, and end of the septage flow stream to the receiving
tank.
When discharged to an activated sludge process
excess quantities of sulfides and septic waste (shortchained acids and alcohols) promote the rapid and
undesired growth of filamentous organisms such as
Beggiatoa spp., Thiothrix spp., and type 021N. These
organisms in undesired numbers contribute to settleability
problems and loss of solids. When discharged to any
biological wastewater treatment process, toxic wastes
contribute to upset through inhibition of bacterial and
protozoan activities.

Possess a valid septage hauling permit
Provide indemnity bond, deposit, or other payment
guarantee sufficient to guarantee payment fees
Record and submit the source of septage discharged
to the wastewater treatment plant or sewer system
Wastes shall only be accepted for treatment, if the
wastewater treatment plant processes and final
effluent are not adversely affected

The discharge and treatment of septage at
wastewater treatment plants presents several operational
concerns. These concerns include increased operational
costs, release of malodors, and growth of undesired
filamentous organisms, and unacceptable wastes,
especially toxic wastes.
Increased operational costs occur through
increased dissolved oxygen demand to satisfy the
degradation of BOD and increased sludge production and
disposal. The degradation of BOD includes carbonaceous
BOD and nitrogenous BOD. An appropriate discharge
or treatment fee should be charged and collected from
each septage hauler. This fee usually is based on gallons
of septage discharged.
In order to protect the wastewater treatment plant
against industrial wastes, grease-trap wastes, toxic wastes,
or other unacceptable wastes, a small sample from each
truckload of septage should be collected, labeled, and
refrigerated for one to two weeks. If the wastewater
treatment plant becomes upset after the discharge of
septage to the treatment process, the collected samples
can be analyzed to determine the septage and its source
that are responsible for the upset. A representative sample
of septage may be obtained by collecting a small and flow23
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Biological Nutrient Removal (BNR)
from an Operator’s Perspective
by Chuck Farley
Wastewater Program Manager
Wastewater Training Technician

B

y now most of the wastewater operators in
Pennsylvania have heard at least something about the
Chesapeake Bay Tributary Nutrient Reduction Strategy
and that it will affect many of the wastewater treatment
plants in Pennsylvania.
This strategy or program will be used to reduce
nitrogen and phosphorus levels in the Chesapeake Bay
by addressing non-point sources such as agriculture runoff and urban storm water discharges and by placing
nutrient removal performance standards on wastewater
treatment plants (WWTPs). These performance standards
will be added to the NPDES discharge permits of Wets
within the Susquehanna River and Potomac River
watersheds. Some Wets discharging to portions of the
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Delaware River may also see similar nutrient removal
performance standards. Although the focus of this strategy
will be on Wets greater than 0.4 MGD, smaller WWTPs
may also see something in the way of nutrient removal
performance standards. As it stands now, there are two
ways for WWTPs to meet (or address) these performance
standards:
1)
Trading nutrient credits with other
WWTPs, industries, farmers, etc.
2)
Reducing effluent nitrogen and
phosphorus levels.
Over the next few months there will be seminars
and presentations discussing the Chesapeake Bay
Tributary Nutrient Reduction Strategy and how nutrient
credits will be distributed. I’ll be looking forward to
attending some of these. However, more importantly this
push for BNR in Pennsylvania creates a great opportunity
for the progressive operator and the hands-on engineer.
Yes, BNR has been around for years in Maryland. I
personally started up a biological phosphorus and
gentrification plant in Maryland as far back as 7 or 8 years
ago. Starting up a WWTP designed and constructed for
BNR is a very rewarding and challenging experience. In
Pennsylvania there will be similar BNR startup
opportunities, but the greatest challenges laying ahead for
many Pennsylvania operators and their engineers will be
improving BNR in existing WWTPs.
These challenges and opportunities will be the
primary theme of a new course titled “BNR from an
Operator’s Perspective”. This course is the first of PRWA’s
“Pro Operator Series”. These courses are intended to
meet the training needs of the professional operator and
attendees are expected to have intermediate to advanced
level operational skills.

1-800-653-PRWA
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Pro Operator Series
BNR from an Operator’s Perspective
Our course “BNR from an Operator’s
Perspective” is intended to help prepare the progressive
(Pennsylvania) operator for the BNR challenges and
opportunities that lay just ahead. To do this in the most
effective manner and take advantage of the knowledge of
those attending the course, I will take on the role of
facilitator as well as instructor. Our May 3rd class will be
held at the Scranton Clarion Hotel and will be followed
by roundtable discussions with local experts. The course
is also scheduled this summer for Dauphin and Centre
counties.
Tentative Course Agenda to include:
• BNR Terms and Acronyms
• Preparing Pennsylvania operators for BNR
• Comparing Bio-P to Chemical-P removal
• Examining biological phosphorus and nitrogen
removal processes
• Common process control practices for activated
sludge BNR processes

WWW.PRWA.COM

•
•
•
•
•
•
•
•

Keeping BNR goals simple, practical, and
achievable
What can we do to help maintain nitrification/
gentrification during winter months?
Available technologies for existing WWTPs to
enhance BNR
Available add-on technologies for BNR
Piloting and discussing modifications with your
engineer
Monitoring BNR – from test kits to on-line
instrumentation
Case Studies
Interactive exercises

If you have any questions or comments you may
reach me through our office or by email at
cfarley@prwa.com.
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Fats, Oils, and Greases
by Dave Muzzy
Wastewater Training Technician

Fats, oils, and grease (often referred to as FOG)
are universal problem substances in wastewater. Most
FOG is not soluble; meaning it does not mix well with
water. Due to this, FOG floats on water and clings to
surface areas void of water. This is why grease collects
on the top of drain lines first. As additional FOG flows
down a line the line will eventually clog. FOG that does
not collect inside drain lines ends up in the sewer system.
Sewer line maintenance crews get trouble calls throughout
the year due to line blockages caused by excessive
amounts of FOG in discharged wastewater. Some of these
blockages occur in the customer’s sewer line while others
cause a more serious problem by obstructing the pump
stations and sewer lines. Excessive FOG in a wastewater
discharge can come from just about any source ranging
from apartment to a large industrial facility. Some of the
more common sources include restaurants, bars & grills,
grocery stores, food processing facilities, automobile
service shops, apartments and homes. Even if the FOG
does manage to find its way into our wastewater treatment
plants (WWTP), it remains a problem substance due to
its molecular structure. FOG simply requires much more
time, energy, and resources to manage than other, more
common organic wastes received at WWTPs.
Additionally, FOG is a primary source of sewer odors,
whether inside a building or emanating from a sewer line
in the street.

FOG in pipes, sewers, and manholes

FOG is the number 1 cause of sewer back-ups
in homes and food service establishments. Even a small
amount in drains can cause a serious (and expensive)
plumbing blockage, or even worse, an overflow in your
home or our community. Managing discharged FOG is
expensive. The more it costs to maintain the sewer system,
the more it eventually costs the customer.
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The most effective, and recommended, method
of controlling the amount of FOG in wastewater is to
simply not let it go down the drain. It is always best to put
FOG in the garbage instead of the drain. Wipe-clean all
pots, pans, and dishes before washing them in the sink or
dishwasher. Store spent FOG (that FOG which cannot
be rendered by a professional) by pouring it into an old
jar, coffee can, or plastic bag with a zip closure. When
full, seal it and tie it up in a plastic bag (a grocery bag
works well) and dispose of it with the garbage.
Commercial/industrial facilities may choose to utilize some
device (grease trap or interceptor) and/or chemical/
bacterial/enzymatic additives to pretreat their wastewater
for FOG prior to discharge to the sewer system. Proper
design for retention time, temperature, and turbulence is
just as critical as proper maintenance for these devices
and substances to be effective. Simply installing a properly
designed FOG trap or interceptor is not enough - it will
need to be routinely pumped out.
The rule of thumb is that a grease trap needs
cleaning when the floating grease mat exceeds 3/4" to 3"
in depth or when the sludge layer exceeds several inches
in depth. The free water layer between the grease mat
and the sludge layer should make up the majority of the
depth of the grease trap. If a grease trap has dimensions
of 4' wide x 4' long and several feet deep, the maximum
volume of grease that the tank can hold is about 30 gallons.
Tracking the thickness of the grease mat will allow the
restaurant operator to determine clean out frequency. The
grease mat thickness can be measured by using a broom
handle to push through the grease layer and then measuring
the grease mat thickness by inspecting the handle after it
is removed.
Other Grease Trap Tips
1.
Inspect grease traps to determine if they are
installed correctly. About 25% of all grease traps are
installed backwards.
1-800-653-PRWA
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2.
Waste food grinders generally should not be
installed ahead of a grease trap since the ground food will
fill the trap with sludge. Many restaurants have installed
grinders to allow disposal of food waste in the drainage
system.
3.
Small automated traps can be installed
downstream of dishwashers and sinks that automatically
drain FOG into a container for recycling.
4.
Install strainers on sinks, dishwashers, and floor
drains to prevent solids from entering grease traps.

8.
Keep records of when and how much used oil is
collected, when grease traps are inspected, when and who
cleaned the grease trap, and where the material from the
trap was taken.
9.
Disposal of used oil and residue from grease trap
cleaning is regulated. Some landfills will not accept FOG.
Recycling is the best method.
10.
Grease traps should be designed and located so
that water leaving the trap has had an opportunity to cool,
thus allowing grease to solidify.

5.
Never dispose of FOG by pouring down the drain.
Recycle FOG with a reputable vendor.
6.
If a grease trap is undersized, it will not retain
FOG. If no grease mat is forming, have the trap evaluated
to determine if it is properly sized, properly installed, and
meets building codes.
7.
Never dispose of solid waste by placing in the
drain.
WWW.PRWA.COM
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Infrastructure Upgrade
by Kurt McFadden
Wastewater Training Technician

Hello Everyone, I hope you are having a good
summer and enjoying some of those long overdue
vacations. I have been working my way around the state
and have met many of you and enjoyed working in your
systems. This is a busy time of year for me in my program
here at PRWA; much of my time is spent on the road with
the cameras and the smokers. There is a large demand
for I& I work within the state, and like any major task it
must be approached one day at a time.
One of the many perks of this job is I get ask to
visit different systems at times of construction or
mechanical upgrade. Last March I spent a couple days
at Canton Borough in Bradford County with Authority
Manager Les Hilfiger to observe a Cured in Place Pipe
(CIPP) project. The Cured in Place Pipe material consists
of one or more layers of flexible needled felt material
capable of carrying a styrene based resin and catalyst,
and an impermeable inner liner. Upon completion this inner
liner has equal or less coefficient of friction as the original
pipe. CIPP possess sufficient structural strength to support
all dead weight and groundwater forces. Steam or hot
water is used to CURE the pipe after it is installed between
manholes; the time, temperature and pressure are three
of the most important variables to be adjusted to assure
the pipe is adequately cured. A time of 2 to 5 hours at
temperatures between 200 to 250 degrees Fahrenheit is
common to achieve the desired curing.
Before the CIPP process could begin a camera
and cleaning crew were in town for about three weeks
documenting the size, length, and lateral connections on
all pipes to be lined. The lining crew was on site
approximately 5 weeks. The contractor on the project
was Allstate PowerVac Industrial/ Environmental Services
of Rahway New Jersey. Paul Mallory, Superintendent of
PowerVacs sewer division was on sight and supervised
the projects technical aspects from start to finish.
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The amount of Vitrified Clay Pipe lined on this
project:
8’’ approximately 3,555 feet
10’’ approximately 1,900 feet
15’’ approximately 1,000 feet
Total cost on the project was about $325,000.
This calculates out to about $50.00/ft. The CIPP was
chosen for this project because the 15’’ line was 15 to 20
feet deep and in a wet area next to a stream making digging
to replace very difficult. Restoration to streets, lawns and
Penn DOT highway not required, and the project was
completed in the winter when Cantons crews had some
extra time to assist. The project seems to be a win/ win
situation for Canton Borough.
I strongly suggest anyone with an interest in I& I
work to take some time and visit one of these CIPP
processes in progress. There is much to be learned here
and it looks like a process that can be altered to any
systems needs. Some companies are lining 36’’ pipe with
this process and a European group is working on some
8-foot diameters. If you have any questions about this
please feel free to contact me at kmcfadden@prwa.com
I will do my best to direct your questions to the proper
source. I would also like to thank Les Hilfiger and Paul
Mallory for technical input on this article.
Best regards,

1-800-653-PRWA

Innovation in cctv inspection technology

Stop By and Visit Us at the PRWA Annual Conference· Pow-R-Mole, Booth #17
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PUNXSUTAWNEY
Wastewater Treatment Plant

Featured Wastewater System

T

he Punxsutawney Waste Water Treatment Plant is
located in southern Jefferson City and is designed for a monthly
average of 1.6 mgd. The sewage system is a combined system.
It experiences hydraulic overload conditions during heavy
rains. The plant operates well within our permit limits even
during peak flow events. The plant treats sewage from parts
of Bell and Young TWP’s as well as the borough of
Punxsutawney. There are approximately 3,352 taps online
that feed the treatment system. The flow enters the treatment
plant through a PLC controlled AUMA gate actuator which is
adjusted to allow no more than 4 mgd to the plant headworks.
The flow enters two U.S. Filter Bar screens where most of
the floatable debris is removed.
The flow then enters a pump station and is pumped
using Flyght submersible pumps to the Parshall Flume for flow
measurement then to the Envirex grit collector system and on
to the grease removal system. The flow then enters a splitter
box leading to twin .700 mg. Oxidation Ditches, which are
designed by EIMCO Corporation. The ditches incorporate
mechanical aeration with the option of parallel or series
operation.
The flow then travels to two .300 mg. clarifier units.
After clarification the flow enters the chlorine contact tanks
for disinfection. The flow then travels to the dechlorination
tanks and through an emergency pumping station and into
Mahoning Creek.
The digestion process is achieved using a primary and
secondary aerobic digesters. Both digesters incorporate
Sanitare fine bubble diffusers. The primary digester will operate
up to .220 mg. and is controlled by a P.L.C. The secondary
digester was previously controlled by a floating areator and
was upgraded by plant personnel to fine bubble diffusion. The
sludge dewatering process is completed by a Roediger belt
filter press. The belt press was purchased in the fall of 2003
and has been a great addition to our plant. Again plant and
sewer crew personnel did a great deal of the work associated
with the belt filter press including construction of the entire
interior of the building, plumbing, walkway around the press.
The installation of a new corrosion proof radiant heat system
30

and also construction of the conveyor unit to transport the sludge
cake from the press to the roll-off.
Punxsutawney’s solids are disposed at Waste Mgt. landfill
in Homer City. The plant personnel consists of one supervisor,
operator/lab tech, operator/maintenance, and operator/solids
handling position. The sewage department also employs a three
man collection system maintenance crew which maintain
approximately 34 miles of sewer lines.
Punxsutawney also has a pretreatment plan in place with
regular inspections and sampling routines. The plant has proven
over the years to stay in compliance while treating well beyond
permit average flows and peak design flows. The plant is currently
being rerated to handle a monthly average flow of 2.4 mgd.
The plant was originally built in 1963 with only a primary
process and upgraded to a secondary process in 1973. The current
plant was upgraded in 1998 at the cost of 5.5 million dollars with
another 2.8 million in sanitary and storm water separation projects.
The current plant was designed by Vapco Engineering of
Punxsutawney.
The commitment from management and plant personnel
has made Punxsuatawney’s WWTP a success story and will lead
to a efficient well maintained operation and a safe environment.
Chuck Hess, Plant Supervisor

31

since 1946

Eichelbergers,
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since 1946

Eichelbergers,
Ted Gayman: 717-766-4800

NEPTUNE®
Neptune Technology Group Inc.
Bob Scheidemantel: 412-953-8905
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Where is This in PA?
This photo was taken from a
special area in PRWA
territory. Do you know
where? If you think that you
have an idea where this
scene is located, you may
FAX or E-mail your answer
to the PRWA office. A
winner is chosen from a hat
drawing of the correct
submissions. We will
announce the location
answer and the winner of this
contest in the next issue of
the Keystone Tap.

FAX us at (814) 353-9341 or E-mail us at prwa@prwa.com.
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!!ALERT!!
PADWARE Exports No Longer Accepted by DWELR
The Pennsylvania Department of Environmental Protection (DEP) has discontinued
support ofPADWARE as of December 31,2004.

New Software Tool to Manage Drinking Water Data
A new software tool has been developed to help public water systems and laboratories
manage drinking water data. The tool is known as PADWARE 2 and was developed jointly
by Gannett Fleming, Inc. and Mahaffey Laboratory. The original PADWARE was
developed in the early 90's by PADEP to provide a mechanism for public water systems and
laboratories to report dtinking water data. PADWARE 2 also provides the ability to report
drinking water data to the state, but that is where the similarity with the original PADW ARE
ends. PADWARE 2 is a completely new application written from the perspective of public
water systems and laboratories and designed to make the management, analysis and
reporting of drinking water data as simple as possible. Capabilities of the software include:

•

Reporting chlorine and other drinking water analytical data through DWELR.
PADWARE 2 will generate a data file suitable for upload via PADEP's new online
reporting tool (DWELR).

•

Viewing or printing of completed PADEP forms.
PADWARE 2 can automatically complete the standard PADEP drinking water forms
(SDWA 1, 4, PbCu, S).

•

Data entry made simple.
Much thought and design has gone into simplifying and, where possible, automating
the data entry process.

•

Manage and archive all drinking water data.

•

Automatic calculation of 90th percentiles for lead and copper.

All drinking water data is maintained for easy retrieval.

PADWARE 2 is affordably priced. The actual cost is based on how much data you
report on a yearly basis. For more information or to see a free demonstration of the
software please contact Rich McCracken at Mahaffey Laboratory- (814) 236-3540 or
rmccracken@ mahaffeylaboratory .com.

i liannett Fleming
Q-Umww9(}
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Cur rents!

Changing

March 10, 2005, Bridgeport, NJ - Godwin Pumps,
the largest manufacturer of portable rental pumps with
20 U.S. rental offices and over 100 distributor locations
worldwide, recently announced the addition of a new sales
engineer to its team. Daniel R. Pulcher of Perkiominville,
Pennsylvania, joins Godwin Pumps as a sales engineer
responsible for developing new business and serving
existing customers in Chester and Delaware counties in
Pennsylvania. Pulcher earned his Bachelors of Science
in Criminal Justice from West Chester University. Pulcher
joins the local team of sales engineers including Curt
Hogancamp, Dale Brackin, Dave Groner, Stan
Rockovich, Rich Parr, Tom Gates, and Tom Paranzino
who serve in New Jersey, Pennsylvania, Delaware, and
New York City. Welcome Dan! See our Ad on page 25.

Welcome to the Changing Currents column! This page is dedicated to news and current
events for PRWA members. System and Associate Members are invited to submit 1) New
employee photos, 2) New office building photos and locations, 3) New partnerships,
mergers, and business announcements, 4) New patents and product innovations, and 5)
Any other Changing Cur
Currr ents! Submit photos and news to prwa@prwa.com.
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Where is This in PA?
WINNER!

Dianne Deihl
Mifflintown
Municipal Authority
Mifflintown, Pennsylvania
Juniata County
Dianne Deihl was the winner of the Spring 2005
Where is This in PA? contest. Dianne guessed the
entrance to the PA Turnpike at Willow Hill in Franklin
County. The red W-30 McCormick-Deering tractor
has been at the lane to Bill and Anna Swailes 300
cow dairy farm the past 6 years. In addition to farming,
Bill is a black-smith by hobby including restoring old
tractors. Bill has 6 working antique tractors on the
property. He also has 4 more not yet working, but
do not tell Anna....it is a sore subject.
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Indicate your choice of event!
$45 Per Shooter for Archery
$45 Per Shooter for 50 Clays

Syst em/Company:
------------------------------Address:

$55 Per Shooter for 50 Clays &
Archery

City:

$65 Per Shooter for 100 Clays

Phone: ('-----___)_____________________________

Mail or FAX this Form to our Office!
PRWA.I38 West Bishop Street. Bellefonte. PA 16823

Fax: (_ _.) _ _ _ _ _ _ _ _ _ _ _ _ __

-------------------- State:----- Zip: -------

FAX: 814-353-9341
As in all clay target-shooting sports, there is the possibility of pellet deflection off of
trees, targets and other solid objects while on the shooting course. Likewise, pieces
of clay targets, even whole targets, may fall near, or even strike the shooter. For all
of these reasons and for shooter safety, our insurance requires the use of earplugs
and protective eyewear. A cap is recommended to shooters as well.
I understand the inherent risks involved in recreational firearm shooting, and by my
signature, I release Warriors Mark Shooting Preserve and PRWA and all other parties
of any liability for incidents or injury incurred in the use of Warriors Mark
Enterprises, Inc. facilities. I agree to abide by the rules listed below on this form.
(*Warriors Mark Shooting Preserve is owned and operated by Warriors Mark
Enterprises, I nc.)
Signature: _________________________
Date:______________
Please return this form along with your check to:
PRWA, 138 W. Bishop Street, Bellefonte, PA 16823
Credit Card Payments can be phoned in to the
office at (800) 653-PRWA.
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Ted A. Gayman

Mark Place

3oe Yankoski

Eichelbergers, Inc.
107 Texaco Road
Mechanicsburg, PA 17050
Phone: 1-717-766-4800
Fax: 717~91~
Email: te
bergers.corn

John P. Place, Inc.
90 Oalrton Blvd.
Pittsburgh, PA 15236
Phone: 412-892-2000 x20

Don Fientos

l im Roome

Ferguson Waterworks
849 Front Street
Whitehall, PA 18052
Phone: 610-759-9111
Cell: 570-814-2797
Fax: 610-759-6697
Email:

Ford Meter Box Company, Inc.
213 South Spruce Street
Utitz, PA 17543
Phone: 717~26-7962
Fax: 717~26-7962
Email:
rstos.@f9r~er~,b="""-'-'

Roome Environmental Sales
25 Asher Street
Rehoboth Beach, DE 19971
Phone: 610-392-4011
Fax: 302-226-2798
Email: irwme Qhotm=z.x&U

Fax:412~55-1109
a~nPiacelnc

Email:

Steve Krchnavy

Ralph Vanora

Hach Company
119 Airport Road
Centre Hall, PA 16828
Phone: 800-227-4224 x2157
Fax: 814-364-2699
Email: k ctlnav · hac .co

Vanora Enterprises
23 Winter Street
Pittston, PA 18640
Cell: 57D-237-0978
Email: rvy .9"~-..ao.=x..u

c

TakE t imE to talk to PRWA's

Associate CommittEE...
Male:• . . lrnp;lctl

We pride ourselves with tha involvement of these dedicated Associate Committee Members. lhasa valuntaar's attendmeetings with
John Hood HSharon DelSignore throughout the year for Conference GEvent Planning. Theyserve as IU General Liaisons between the
Associate Members to our maating and the PRWA Board of Oiractor's.

The Results Are ln.
If you aren 't using AirBurs~ Technology for well
maintenance, you probably aren' t
seeing improvements in well
capacity that average 200 percen t,
with recorded results of as much
as 600 percent.
AirBurst Technology is faster, is en vironmentally
safe-no acids, n~ explosives-

Alrll

..t

• • ••

,-y <11•o ()I)• (l'l)'b:J!lg~4 S?

and keeps on savmg you
mon ey.

So you want proof. Let us show you the results.
Contact Jeff Perdue in Pen nsylvania and Ken C ramer
in N ew York for more information.

Visit us online ®www.moody-s.com

WWW.PRWA.COM

Meadville, PA

Washington, PA

Rochester, NY

800-836-5040

800-836-5040

800-955-4310
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Operator Certification
by Penny McCoy
Water Program Manager
Training Specialist
Training Coordinator

As many of you know, Pennsylvania has
drastically changed the operator Certification Program.
At first glance the program looks complicated and
confusing, but if you look at the intent of the changes it
makes perfect sense.
For years many of us who had taken the old ABC
test had complained that the test had absolutely nothing
to do with what we did day to day in our systems. When
I passed the test (not the first time I took it) I had so
many electrical questions that I should be a certified
electrician, for any of you that know me that is a scary
thought! Anyway, DEP finally heard us and decided it
was time to do something about our complaints, thus the
new operator certification tests.
The new certification tests are broke down into
site-specific categories making the test a more technical
exam. The drinking water side has 4 key exams and 14
technology specific exams. The wastewater side has 2
key exams and 4 technology specific exams.
The four key water exams an operator can choose
from are:
Class E - Distribution System Exam
Dc – Groundwater source that serves less than a
population of 500 or 150 connections and ONLY
disinfects
Dn – Groundwater source that serves less than a
population of 500 or 150 connections and DOES
NOT disinfect
General Part 1 – The test you need if you ARE
NOT CERTIFIED and also need a technology
specific sub-class
If your system has a distribution system or if you
purchase water from another system and distribute it to
your customers someone in your system must have a
Class E certification. Most water operators that were
certified before DEP did the crosswalk received a Class
E in addition to their A, B, or C etc on their new license.
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If you are not certified and can not take a Dc or
Dn exam you must take the General Part 1 and whatever
technology specific sub-class (s) apply to your system
according to the permit. You also, must pass at least one
sub-class and the General Part 1 to get a license if you
are not already certified. If you already are certified and
want to add sub-classes to your license you only have to
take that sub-class exam. For instance you have a CE 11,
12, 13, 14 license and you want to add Corrosion Control
to your certification, then you would only take the subclass 7 Corrosion Control exam.
If you already have a certification, for instance a
Class C and you want to up-grade your class of license
to an A, DO NOT take any of the exams. DEP has added
a section to the Operator Certification Application for
Class upgrades. If you have met the experience
requirements for an upgrade you can apply to DEP for
that upgrade.
There are 14 technology specific sub-classes,
which match up to the technology that your system is
permitted to use in the treatment process.
Subclass 1 - Conventional Filtration
Subclass 2 – Direct Filtration
Subclass 3 – Diatomaceous Earth Filtration
Subclass 4 – Slow Sand Filtration
Subclass 5 – Cartridge or Bag Filtration
Subclass 6 – Membrane Filtration
Subclass 7 – Corrosion Control and Sequestering
Subclass 8 – Chemical Addition
Subclass 9 – Ion Exchange and Greensand
Subclass 10 – Aeration and Activated Carbon
Adsorption
Subclass 11 – Gaseous Chlorine Disinfection
Subclass 12 – Non-gaseous Chemical Disinfection
Subclass 13 – Ultraviolet Disinfection
Subclass 14 – Ozone Disinfection
The wastewater exams are also setup to match the
treatment technology the system is permitted for. The same
1-800-653-PRWA
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concepts of what exams to take apply to the wastewater
exams that apply to the water exams.
Wastewater has only 4 subclasses:
Subclass 1 – Activated Sludge
Subclass 2 – Fixed Film Treatment
Subclass 3 – Treatment Ponds and Lagoons
Subclass 4 – Single Entity Collection System
The big difference with the wastewater exams is
the Class E Collection System and the Subclass 4 Single
Entity Collection System. A Class E Collection System
Certification is for any system of pipelines or conduits,
pumping stations, force or gravity mains used for collecting
and conveying wastes to a point of treatment and disposal.
Also included in the Class E Collection is a Satellite System
that conveys sewage to a treatment plant that is owned
by a different entity. The Subclass 4 Single Entity
Collection System is a Wastewater Collection System
where the collection system relies on treatment from a
treatment system owned by the owner of the collection
system. So in other words, if the municipality or authority
owns both the collection system and the treatment plant
that’s a subclass 4.

WWW.PRWA.COM

Even with the many changes to the certification
program there are still some constants within the program.
An operator still has to have a certain amount of total
experience to actually become licensed, although an
operator can sit for the exam without the required
experience. The experience is still a combination of
education and actual hands-on experience in the plant,
and once an operator is certified he/she still will have to
meet the continuing education requirements to re-new their
certification.
Pennsylvania’s goal is to have the most technically
qualified and trained water and wastewater operators in
the nation. It is going to take some time to work out all the
bugs, but when the program is completely up and working
the level of pride at being an operator from Pennsylvania
will be immeasurable.
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What’s On Tap
by Chris Shutt
Water Circuit Rider

I

have to say this year’s conference was the
best ever. I got to see folks I hadn’t seen in many years.
I hope to keep seeing those people as time goes on. I
enjoyed seeing those guys from western Pennsylvania. I
don’t get out that way anymore and it was good to see
those guys. Continuing education brings them out. I would
like to thank our associate members for their support, for
without them we would have a bare exhibit hall. I want to
thank Avery Rose and Sensus Metering Systems, our
sponsor for the Turkey calling contest. If it weren’t for
him there would not be anything to give away, the trophies,
or the prizes. Most of all I want to thank the guys who
come out to do the calling.
Now let’s get into another round of filtration. This
time we will start with Filter operations. In all filters there
is an active period of filtration called a filter run, and a
cleaning period. Operation during filtration must take into
consideration filtration rates, and the gradual loss of
pressure as the filter fills with solids. But all filters are also
dependant upon the quality of the raw water, and the
prefiltration treatment of the water for maximum filter
efficiency.
The primary indicator of filter performance should
always be the quality of the filtered water. All operating
guidelines must be measure against this quality. Turbidity
should be checked regularly. If a continuous turbidity
monitor is present, it should be checked and calibrated
frequently. Turbidity is the quickest and usually most
reliable measure of filtration efficiency.
Variations in raw water quality also affect the
length of a filter run. Records of each filter showing filtration
rates, initial head loss, rate of head loss, length of filter
runs, chemical dosage rates, and the quality (turbidity,
temperature, and pH) of raw and finished water, as well
as any break through events, can be of great help in
predicting the performance of a filter, and preventing
failures.
Every system should know what it costs to
produce 1,000 gallons of water. Operation of any filter
requires attention to the filtration rate, or the rate of water
flow through the filter. Filtration rate is usually expressed
as the gallons of flow per minute per square foot of filter
surface area.
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Filters operate at different rates. Filters should
not be operated above design rate without careful
consideration and testing.
Generally speaking, the higher the filtration rate,
the more care must be taken in operation. Filtration rate
may be a good indicator of filter performance, but not by
itself. Head loss and the rate of head loss must also be
considered.
Head or pressure is simply the measurement of
the force or weight of the water entering or leaving the
filter. Head loss is the difference between the influent water
pressure and the effluent water pressure.
Head loss can be measured by comparing the
height of water in a vertical tube connected to the influent
line (or to the water above the filter) and the height of
water in a vertical tube connected to the effluent line. The
difference in water levels is the head loss usually measured
in feet. Many filters have gauges which measure head or
head loss.
Gravity pressure filters will always show an initial
head loss even with a clean filter, since the filter itself
supports some of the weight of the water. Initial head loss
in any filter is typically 1 foot. Initial head loss at the
beginning of each filter run should be recorded as a
measure of filter cleanliness.
Terminal head loss is the point at which a filter
ceases to operate; water no longer passes through the
filter. Terminal head loss should be avoided.
Total head available for filtration is the difference
between the levels of water in the clear well.
Problems may develop long before terminal head
loss is reached. As the filter fills with solids, water moves
with increasing speed or force through the remaining
spaces. This increased force may cause a gap to open in
the filter media, and solids may break through.
Some studies have shown that break through can
occur when only one-third of the total head available has
been used. Break through can occur without any surface
disturbance of the media. Cold water also increases the
chances of break through.
Beginning filter operations: Initial wasting, or filter
to waste, is the first step in starting filter operation. Most
filters require some period of time to reach adequate
filtration. Slow- sand filters can filter water for up to two
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week before the filtered water is suitable for use. IN these
filters an organic mat must form at the surface.
In filters with new sand, the ripening process could
take six weeks.
Even if a filter is not being put back in operation
after cleaning, it must be filtered to waste so that any fine
solids that might have settled out while it was idle can be
cleared.
During initial wasting the influent and filter-towaste valves are open. All other valves are closed.
Flow rate regulation is the primary control factor
during actual filtration.
Constant rate regulation maintains a constant flow
from the under drains. This is a simple method of
operation, and it prevents flow surges in other filters when
one filter is taken off-line for backwashing. The rate control
mechanism can require high maintenance.
Constant level regulation and equal distribution
maintain a constant water level above the filters.
Pressure filters may use constant pressure
filtration, in which water pressure over each filter is
maintained at a constant level.
Variable or declining rate of flow regulation
requires an influent control valve to maintain water over
the filter media and flow-restricting orifices on the effluent
lines to prevent excessive flow rates in clean filters. Each
filter accepts the amount of water it can filter, and the
quality of the final filter water should remain high. High
water levels over a filter signal a need for cleaning.
These variable rate filters do not require as much
overall attention or maintenance as constant rate filters,
but they must be watched more closely as the filters clog
to maintain and adequate filtered water flow.
Whatever flow control is available, each has its
advantages and \disadvantages. In general, take care to
avoid flow surges and rapid changes in flow rate, which
may cause break through. With slow sand filters water
should be kept over the sand surface at all times, even
when the filter is not in operation, to maintain the living
organic mat at the surfaces.
Determining the optimum flow rate can be done
only from experience and records. The optimum flow rate
will produce a uniform rate of head loss. The filter will be
filling with solids evenly. A suddenly increasing head loss
usually reflects surface clogging.
Bear in mind that older water is more likely to
cause break through. Water is less viscous at colder
temperatures. It may exert more shearing force on solids
in the media and cause them to tear away from each other.
A filter run must be ended at or before terminal
head loss. In addition, a filter run should always be ended
if finished water quality drops below an acceptable level.
With continuous turbidity monitoring, a set
maximum turbidity should signal the end of a filter run.
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The filter should be taken out of service and cleaned.
Turbidity monitors can be set to sound an alarm. Lacking
continuous turbidity monitors, the finished water should
be checked regularly.
Surface Water Treatment Rules require that the
turbidity of the finished water be checked at least every
four hours.
To prevent water quality deterioration it may be
advisable to use a pre-set time value, or a pre-set head
loss to end a filter run. With good operating records and
experience, a time or head loss can be set, and the filter
taken out of service and cleaned before any problems
arise.
Good flow records may allow you to predict the
length of a filter run based on total gallons filtered. Flow
rate, total flow head loss and time can all be used to preset cleaning times in advance of terminal head loss.
Slow sand filters may operate for twenty to forty
days before cleaning with good effluent quality, but for
most other granular filters, two or three days should be
considered a good maximum.
In small plants where filters are in operation only
part of the time, it may be advisable to backwash before
starting filtration each day. Thorough cleaning should be
easier and more efficient if done regularly.
Some package plant filters and all cartridge or
membrane filters should be cleaned (or discarded) regularly
as instructed by the manufacturer.
If there is any obvious loss of water quality or
excessive head loss, cleaning or replacement should be
done immediately. Short filter runs or finished water
deterioration should be recorded, and if these filters
regularly have run times shorter than expected, or water
quality lower than recommended, a cause should be
determined.
It is always a good idea to check to quality of the
prefiltrate water.
If water quality is maintained, diatomaceous earth
filters should be cleaned or backwashed when the filter
coat has reached its maximum. This will be best indicated
by the mount of body feed added during filtration or by
the increasing head loss.
That is enough for now “Remember be Proud of
What You do and Do It Well”.
P.S. Did you know if you drink water that is equal to
15% of your body weight that it can be fatal?
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Maintenance is a Must
by Glenn Cowles
Water Circuit Rider

As I write this article, we’ve just left the PRWA
Annual Conference, and with it being my first conference,
wow…what a week. I regret that I missed this
conference in previous years. I was very encouraged by
the number of people who took their certification test along
with the total number of people who attended the
conference. I met many new people and enjoyed talking
to each and every one of you. Congratulations to the
Tribute to Excellence Award winners. Thanks to all the
associates who were willing to spend their time at our
exhibit, conference sponsors, as well as trainers who
provided wonderful learning experiences. Also, a big
thank you to those who helped us throughout the week
by moderating training sessions. Without all of you, our
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conference wouldn’t have been such a success. Good
job to all the staff that worked hard to put this conference
together…I can hardly wait until next year’s conference.
I hope you feel the same too.
We worked hard this week and learned a lot,
now lets get back to work and put some of our new
knowledge to use…
I have visited many systems lately being called to
look for leaks and the first thing that we need to find are
the lines and valves. Too many times systems do not
have their lines and valves located and mapped for efficient
operation of their system. In times of emergencies, usually
when I’m called, it’s helpful to know the locations. With
water systems continuing to age, breaks are occurring
more frequently. Extra manpower to repair leaks is a
thing of the past. We all know that there are fewer
operators in the field to fix leaks in an emergency, that’s
why regular maintenance is a must.
Often, when I start looking for valves, I find that
they are covered under blacktop, dirt or buried under
piles of snow from the plows. It’s important to keep all
valves accessible. Once valves are located, it’s often found
that the valves are inoperable due to the valve boxes being
filled and the nut being inaccessible or unable to be
operated due to years of neglect. Recently, when visiting
a system, I located a valve in a ditch line to find that there
was no box…evidently the box was removed when the
ditch was cleaned.
A good valve exercising program should be in
place to prevent loss of time in emergencies when lines
need to be isolated. This way you know where the valves
are located, you know if they work and you can identify
problem valves. This also allows you to map them for
future reference. It is suggested that valve exercising be
done annually at a minimum. Having to shut off half the
town because valves are not working properly is time
and money lost for any system. It is much more cost
efficient to exercise your valves, preventing any of these
problems. Valve exercising adds quality to your
1-800-653-PRWA
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distribution system and reliability of its supply to your
customers who depend on your service.
Knowing where your valves are will also allow
you to perform a proper system flushing program. Water
lines should be flushed before customers complain about
poor water quality. It is recommended that flushing a
system should be performed at least twice a year, allowing
improved quality of the water in your distribution system.
Sometimes operators have the mentality that if they
know where the valves are located, that means job security
for them. What happens when that operator leaves? What
happens when there’s an emergency and that operator is
not available? What happens when PRWA is called in
and no one knows what’s going on? Documentation is
crucial. Something as simple as a file with each valve box
location marked in the file is great documentation. More
advanced would be having access to a GPS system, but
many don’t have access to this type system. Hopefully
with time, the price of the technology of a GPS system
will drop where more systems will be able to afford it.
Just remember that the key to happy customers
and good quality water is not just what you do day to
day…it’s the maintenance you perform on a schedule that
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will make your job much easier and the quality of the
water better.

“The secret of joy in work is contained in
one word: excellence. To know how to do
something well is to enjoy it.” Pearl Buck
(1892-1973)
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A NATIONAL DRINKING WATER CLEARINGHOUSE FACT SHEET

Corrosion Control
Sunun.a ry

Corrosion occurs because metals tend to oxidize when they come in contact with water, resulting in
the formation of stable solids. Corrosion in water distribution systems can impact consumers' health,
water treatment costs, and the aesthetics of finished water.
Various methods can be used to diagnose, evaluate, and control corrosion problems. Techniques
for controlling it include distribution and plumbing system design considerations, water quality
modifications, corrosion inhibitors, cathodic protection, and coatings and linings.

Corrosion Can Cause Syste1n Proble1ns
What probleDls does corrosion cause?
Corrosion can cause higher costs for a water
system due to problems with:
• decreased pumping capacity, caused by
narrowed pipe diameters resulting from
corrosion deposits;
• decreased water production, caused by
corrosion holes in the system, which reduce
water pressure and increase the amount of
finished water required to deliver a gallon of
water to the point of consumption;
• water damage to the system, caused by
corrosion-related leaks;
• high replacement frequency of water heaters, radiators, valves, pipes, and meters
because of corrosion damage; and
• customer complaints of water color, staining, and taste problems.

:
·
:
·
:

water quality measures. The Langelier Saturation
Index (LSI) is the most commonly used measure
and is equal to the water pH minus the saturation pH (LSI = pH water - pH saturation). The
saturation pH refers to the pH at the water's
calcium carbonate saturation point (i.e. , the
point where calcium carbonate is neither
deposited nor dissolved). The saturation pH is
dependent upon several factors , such as the
water's calcium ion concentration, alkalinity,
temperature, pH, and presence of other dissolved solids, such as chlorides and sulfates.
A negative LSI value indicates potential
corrosion problems.

: Sampling and chemical analysis: The potential

for corrosion can also be assessed by conducting
a chemical sampling program. Water with a low
pH (less than 6.0) tends to be more corrosive.
Higher water temperature and total dissolved
· solids also can indicate corrosivity.

How i s corrosi on dia gnosed and
eva luate d ?
The following events and measurements can
indicate potential corrosion problems in a water · Pipe examination: The presence of protective
· pipe scale (coating) and the condition of pipes'
system:
inner surfaces can be assessed by simple
observation. Chemical examinations can
Consumer complaints: Many times a consumer
complaint about the taste or odor of water is the determine the composition of pipe scale, such
as the proportion of calcium carbonate, which
first indication of a corrosion problem. Investishields
pipes from dissolved oxygen and thus
gators need to examine the construction materials
reduces corrosion.
used in the water distribution system and in
the plumbing of the complainants' areas. (See
: Ca n s yste Dl design a ffe ct the
table on page 4.)
· pote ntial for corrosion?
In many cases, corrosion can be reduced by
Corrosion Indices: Corrosion caused by a lack of
properly
selecting distribution and plumbing
calcium carbonate deposition in the system can
be estimated using indices derived from common system materials and by having a good
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Corrosion Control _______________________________________________
engineering design. For example, water distribution systems designed to operate with lower
flow rates will have reduced turbulence and,
therefore, decreased erosion of protective layers.
In addition, some piping materials are more
resistant to corrosion in a specific environment
than others. Finally, compatible piping materials
should be used throughout the system to avoid
electrolytic corrosion.

the saturation point, calcium carbonate will
redissolve; at the saturation point, calcium
carbonate is neither precipitated nor dissolved.
See the section on "corrosion indices," page I.}
The saturation point of any particular water
source depends on the concentration of calcium
ions, alkalinity, temperature, and pH, and the
presence of other dissolved materials, such as
phosphates, sulfates, and some trace metals.

Other measures that help minimize system
corrosion include:
using only lead-free pipes, fittings , and
components;
selecting an appropriate system shape
and geometry to avoid dead ends and
stagnant areas;
avoiding sharp turns and elbows in the
distribution and plumbing systems;
providing adequate drainage (flushing} of
the system;
selecting the appropriate metal thickness
of piping, based on system flow and
design parameters;
avoiding the use of site welding without
replacing the pipe lining;
reducing mechanical stresses, such as
flexing of pipes and "water hammer"
(hydraulic pressure surges} ;
avoiding uneven heat distribution in the
system by providing adequate coating and
insulation of pipes;
proViding easy access for inspection, maintenance, and replacement of system parts; and
eliminating the grounding of electrical
circuits to the system, which increases the
potential for corrosion.

It is important to note that pH levels well suited
for corrosion control may not be optimal for
other water treatment processes, such as
coagulation and disinfection. To avoid this
conflict, the pH level should be adjusted for
corrosion control immediately prior to water
distribution, and after the other water treatment
requirements have been satisfied.

How c a n system. corrosion be
reduced?
Corrosion in a system can be reduced by
changing the water's characteristics, such as
adjusting pH and alkalinity; softening the water
with lime: and changing the level of dissolved
oxygen (although this is not a common method
of control}. Any corrosion adjustment program
should include monitoring. This allows for
dosage modification, as water characteristics
change over time.
c:
:::>
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pH adjustment: Operators can pr omote the

formation of a protective calcium carbonate
coating (scale} on the metal surface of plumbing
by adjusting pH, alkalinity, and calcium levels.
Calcium carbonate scaling occurs when water is
oversaturated with calcium carbonate. (Below

Lime softening: Lime softening (which, when

soda ash is required in addition to lime, is
sometimes known as lime-soda softening}
affects lead's solubillty by changing the water's
pH and carbonate levels. Hydroxide ions
are then present, and they decrease metal
solubillty by promoting the formation of solid
basic carbonates that "passivate," or protect,
the surface of the pipe.
Using lime softening to adjust pH and alkalinity
is an effective method for controlling lead
corrosion. However, optimum water quality
for corrosion control may not coincide with
optimum reduction of water hardness. Therefore, to achieve sound, comprehensive water
treatment, an operator must balance water
hardness, carbonate levels, pH and alkalinity,
as well as the potential for corrosion.
Dissolved oxygen levels: The p resence of exces-

sive dissolved oxygen increases water's corrosive
actiVity. The optimal level of dissolved oxygen
for corrosion control is 0.5 to 2.0 parts per
million. However, removing oxygen from water Is
not practical because of the expense. Therefore,
the most reasonable strategy to minimize the
presence of oxygen is to:
• exclude the a eration process in the treatment of groundwater,
• increase lime softening,
• extend the detention periods for treated
water in reservoirs, and
• use the correct size water pumps in the
treatment plant to minimize the introduction
of air during pumping.
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What about the use of corrosion
inhibitors?
Corrosion inhibitors cause protective coatings
to form on pipes. Although they reduce corrosion, they may not totally arrest it. Therefore,
the success of any corrosion inhibitor hinges
upon the water operator's ability to:
• apply double and triple the design doses of
inhibitor during initial applications to build
a protective base coat that will prevent
pitting; (Note that initial coatings typically
take several weeks to form.)
• maintain continuous and sufficiently high
inhibitor doses to prevent redissolving of the
protective layer; and
• attain a steady water flow over the system's
metal surfaces to allow a continuous application of the inhibitor.
There are several commercially available corrosion inhibitors that can be applied with normal
chemical feed systems. Among the most commonly used for potable water supplies are
inorganic phosphates, sodium silicates, and
mixtures of phosphates and silicates.
Inorganic phosphates: Inorganic phosphate

corrosion inhibitors include polyphosphates,
orthophosphates, glassy phosphates, and
bimetallic phosphates. Zinc, added in conjunction with polyphosphates, orthophosphates,
or glassy phosphates, may help to inhibit
corrosion in some cases.
Silicates: The effectiveness of sodium silicates

depends on both pH and carbonate concentrations. Sodium silicates are particularly effective
for systems with high water velocities, low
hardness, low alkalinity, and pH of less than
8.4. Typical coating maintenance doses of
sodium silicate range from 2 to 12 milligrams
per liter. They offer advantages in hot-water
systems because of their chemical stability,
unlike many phosphates.
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·
.
.
·

protect water storage tanks. A limitation of
cathodic protection is that it is almost impossible for cathodic protection to reach down into
holes, crevices, or internal corners.

· Metallic corrosion occurs when contact between
a metal and an electrically conductive solution
: produces a flow of electrons (or current) from
. the metal to the solution. The electrons given
: up by the metal cause the metal to corrode
. rather than remain in its pure metallic form.
: Cathodic protection stops this current by
. overpowering it with a stronger, external power
source. The electrons provided by the external
power source prevent the metal from losing
electrons, forcing it to be a "cathode,·· which will
then resist corrosion, as opposed to an "anode,"
· which will not.
:
.
:
.
.
.
:
.
·
.
:
.
:
.

There are two basic methods of applying
cathodic protection. One method uses inert
electrodes, such as high-silicon cast iron or
graphite, which are powered by an external
source of direct current. The curr ent impressed
on the inert electrodes forces them to act as
anodes, thus minimizing the possibility that
the metal surface being protected will likewise
become an anode and corrode. The second
method uses a sacrificial anode. Magnesium or
zinc anodes produce a galvanic action with iron,
so that the anodes are sacrificed (or suffer
corrosion), while the iron structure they are
connected to is protected.

.
:
.
:
.
:
.
:

Are commercial pipe coatings and
linings eftective?
The nearly universal method of reducing pipe
corrosion involves lining the pipe walls with a
protective coating. These linings are usually
mechanically applied, either when the pipe
is manufactured or in the field before it is
installed. Some linings can be applied even
after the pipe is in service, but this method is
: much more expensive.

Before installing any technology for delivering
corrosion inhibitors. several methods or agents
first should be tested in a laboratory environment to determine the best inhibitor and
concentration for each water system.

:
.
:
.
:

Mechanically applied coatings and linings differ
for pipes and water storage tanks. The most
common types of pipe linings include coal-tar
enamels, epoxy paints, cement mortar, and
polyethylene.

Is cathodic protection an option?
Cathodic protection is an electrical method for
preventing corrosion of metallic structures.
However, this expensive corrosion control
method is not practical or effective for protecting entire water systems. It is used primarily to

:
.
:
.

Water storage tanks are most commonly lined to
protect the inner tank walls from corrosion. The
most common types of water storage tank
coatings and linings include coal-tar paints and
enamels, vinyls, and epoxy.

three
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Typical Water Quality Complaints That Might Be Due to Corrosion
Customer Complaint

Possible Cause

Red water or reddish-brown
staining of fixtures and laundry

Corrosion of iron pipes or presence of natural
iron in raw water

Bluish stains on fixtures

Corrosion of copper lines

Black water

Sulfide corrosion of copper or iron lines or
precipitations of natural manganese

Foul taste and/or odors

Byproducts from microbial activity

Loss of pressure

Excessive scaling, tubercle (buildup from
pitting corrosion), leak in system from pitting
or other type of corrosion

Lack of hot water

Buildup of mineral deposits in hot water
system (can be reduced by setting thermostats to under 60 degrees C [140 degrees F])

Short service life of household
plumbing

Rapid deterioration of pipes from pitting or
other types of corrosion

Source: U.S. Environmental Protection Agency

Where can I find n1ore infonnation?
Information for this fact sheet was obtained
from three primary sources: Technologies for
Upgrading Existing or Designing New Drinking
Water Treatment Facilities, EPA / 625 I 4-89 I 023;
Corrosion Manualfor Internal Corrosion of Water
Distribution Systems, EPA / 570/9-84/001; and
Corrosion in Potable Water Supplies, EPA/570/
9-83/013. All of these documents are free and
may be ordered from the U.S. Environmental
Protection Agency (EPA) Office of Research and
Development by calling (513) 569-7562.

If these publications are no longer available
from the EPA, call the National Drinking Water
Clearinghouse (NDWC) at (800) 624-8301. A
photocopied version of the 209-page document
Technologies for Upgrading Existing or Designing New Drinking Water Treatment Facilities,
item #DWBKDM04, costs $30.05. There is no
charge for the other two documents listed
above; however, postage charges apply to
all orders.
C::

:::.
0
u.

Also. the NDWC's Registry of Equipment
Suppliers of Treatment Technologies for Small
Systems (RESULTS), version 2.0, is a public
reference database that contains information
about technologies-including those related
to corrosion- in use at small water systems
around the country. For further information
about accessing or ordering RESULTS. call the
NDWC at (800) 624-8301 or (304) 293-4191.
You may also obtain more information from
the NDWC's World Wide Web site at
http://www.ndwc.wvu .edu.

For additional copies of "Tech Bri~f: Corrosion
Control," item #DWBRPE52, orfor a copy of the
previously published "Tech Brief: Filtration," item
#DWBRPE50, or "Tech Brief: Disinfection.'' item
#DWBRPE47, call the NDWC at the number
printed above.

This article is reprinted from On Tap, a free
quarterly magazine published by the National
Environmental Services Center (NESC).

u.

0

four

To learn more about services offered by the
NESC visit www.nesc.wvu.edu or call toll free
(800) 624-8301.
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THE CHALKBOARD
Whenever we have a training class or stop by systems to make Technical Assist
visits we always hear the same thing. “Why do we have to travel so far for training? All
your training is in the center of the state”.
Well, first of all we don’t necessarily agree with the center of the state part, but
sometimes we do have to travel for training. PRWA is committed to providing training for
operators all over the state. The problems with areas that don’t have a lot of training in
that area are twofold. First, lack of attendance in an area and/or lack of location
opportunities.
There are some simple salutations to these problems and you as operators can
help.
The first solution is if training is in your area attend it. We are always surprised
when we schedule training in a particular area and the operators from that system and
the systems right next door don’t attend. We guarantee you will benefit from it.
The second solution is to help us find locations. We can set-up training just about
anywhere you can put tables and chairs and can fit comfortably about 30 or so people.
If you have such a location, let our Training Coordinator, Penny McCoy know and we will
set something up.
The third solution is on-line training. You can find several on-line training courses
on our web site. Go the training page and click on training schedule. The on-line courses
are listed first on the page.
As operators we have no choice but to get continuing education credits to maintain
our license, so take advantage of all the opportunities out there and go to some training!

~ rural~ Penn Vest Approved
Training that Travels to YOU!

June 30

Basic Chemical Feed Math and Hydraulics

July5

Exam Prep Class. Review li Study Groups!

July 6

PA DEP Operator CertificationExam aPreparation

July12

Course#

Contact Hrs

County

Wastewater?
Both?

Trainer

TBA

TBA

York Co.

Both

Chuck Farley

Morgantown

Penny/Chuck

Exam Prep Class. Review li Study Groups!

DuBois

Penny/Chuck

July13

PA DEP Operator CertificationExam aPreparation

DuBois

Penny/Chuck

July 15

Biological Nutrient Removal (BNR)
Froman Operator's Perspective (PRO Operator Series)

TBA

TBA

Centre Co.

Wastewater

Chuck Farley

July20

Troubleshooting aOptimizing Activated Sludge Processes

682

6

McKean Co.

Wastewater

Chuck Farley

Troubleshooting aOptimizing Activated Sludge Processes

682

6

Venango Co.

Wastewater

ChuckFarley

Troubleshooting aOptimizing Activated Sludge Processes

692

6

Northumberland Co.

Wastewater

Chuck Farley

District 3 Meeting hostedby Director John NcCready

1384

2

Harrisburg

Both

PennyMcCoy

District 4 Meeting hostedby Director Guy Shaffer

PA DEP Operator Certification Exam fi Preparation

lawrenceville

The Professional OHice Conference

Penny/Chuck

lancaster

Basic Chemical Feed Math and Hydraulics

TBA

TBA

Somerset

Both

ChuckFarley

Backflow Prevention Assembly Testers Certification Course

431

32

State College

Both

Ralph Vanora

Sept. 28

District 2 Meeting hostedby IJJrector Dave Ouinn

1385

2

Hazelton

Both

Penny McCoy

Sept. 28

District I Meeting hostedby Dti'ector George Crum

1388

2

West Chester

Both

Penny McCoy

Sept. 30

District 5 Meeting hostedby Director Bob Blough

1387

2

Allison Park

Both

Penny McCoy

October 3

Exam Prep Class. Review li Study Groups!

Champion

Penny/Chuck

October 4

PA DEP Operator Certification Exam fi Preparation

Champion

Penny/Chuck

Oct. 4-5

Backflow PreventionAssembly Repair fi Maintenance 2 Day

645

13

State College

Certification Course

Sign up early!
On Line or Call:
800·653· PRWA

CERTIFICATE

Questions?

Both

Ralph Vanora

Conference 2005 PAC Raffle

(>SSM
USA

Bluebook
Mike Harrington
410-778-4220

~

www.leesupply.com

y

Natgun
Corporation

Keystone
Pump & Power

Susan Rill410-374-6300

EPTUN
Neptune Techno l ogy Group Inc .

Bob Scheidemantel:
412-953-8905

52

Conference 2005 PAC Raffle

'~NATIOnAl
• ROAD

.,

-~ UTiliTY
SUPPlY
- , InC .

Exeter Supply Co., Inc.
* 117Pf'OICiedStt'* * 't1~LAN
~no PA 19EI06
Mllnholm, PA 17545
Phone 810.T'J't.4t30 l'tlolle.. 717-898-2467
F•lt 6 10-n.o&el
fu: 7t7..age.1825

• i53Tt\MyROfld
VA PA 174()4

11r22:0ArchS...,8kig

~

Wili~mt~potl. PA 1770,
PhOne 7\7· 792.()81 1 Phont $70-3:29.2100
ru 717· 78243SO ralt 51Q.32Sl.2270

Utility

w•• & Sowor SuPJlll•

53

Alexandria Borough Water Authority
2004 Water System Improvements Project

Featured Water System
The Alexandria Borough Water Authority
owns and operates a small rural public water
system located in Huntingdon County,
Pennsylvania. The Authority supplies water to 364
customers within the Borough of Alexandria and
portions of Porter Township. The system relies
predominantly on a water supply intake on
Robinson Run. In emergency situations and during
summer usage demand, the Authority utilizes three
groundwater wells as a supplemental water
source.

Prior to 2005, the Authority filtered raw
water through a packaged filtration system that
included chemical addition for coagulation, dual
media filtration, clearwell storage and disinfection.
In recent years, the filtration system was prone to
breakdown and water quality violations, including
high turbidity and particle counts and lack of proper
chlorine contact time. As a result, the Department
of Environmental Protection (DEP) mandated an
upgrade of the Authority’s filtration system.
In 2000, the Authority contracted Gwin,
Dobson & Foreman, Inc., its consulting engineer,
to design a new treatment system that would
provide long-term acceptable performance,
ensure future regulatory compliance and reduce
the costs required to properly operate the system.
Gwin, Dobson & Foreman, Inc. offered a
unique design solution using membrane filtration
tech-nology. Membrane filtration is a physical, low
pressure separation process that provides an
absolute filtration barrier. Microfiltration membranes are designed for crossflow separation,
where a feed stream is introduced into the
54

membrane element under pressure and passed
over the membrane surface in a controlled flow
path, simply separating impurities from the water.
Microfiltration membranes have the capability of
removing particulate matter, pathogens, bacteria
nd some viruses.
In 2002, an extensive six month pilot study
of a membrane filtration system using Pall
Corporation ARIA Model AP-3 technology was
conducted to demonstrate the treatment process
proposed for the Authority’s water system improvements.
Hickes Associates, general/ electrical
contractor, of Alexandria, PA began construction
in late 2003 on the $2 million improvement project
which included a 188,000 GPD state-of-the art
microfiltation facility, sludge drying beds and
100,000 gallon bolted, stainless steel finished
water storage tank.

Construction of the project was completed
in late 2004 and the facility was put online in
January 2005. The new facility houses the
microfiltration process equipment, chemical and
feed storage systems, mechanical and process
piping, chemical cleaning system, hot water boiler,
control room, open waste holding recycle tank,
clearwell and metering equipment.
The microfiltration system achieves
excellent removal of protozoans like giardia and
cryptosporidium, with filtrate turbidity less than
0.03 NTU and greater than 95% recovery. The
treatment system provides complete capacity
redundancy.

Although the Alexandria micro-filtration
system is one of the most sophisticated water
treatment processes, the system is also one of the
easiest to operate and maintain. The Authority
operates the new facility on a full-time basis. In
conjunction with other Authority duties, Ken Wise,
Chief Operator and Brian Hetrick, Assistant
Operator monitor the fully automated system seven
days a week.

The Alexandria system is one of the first
facilities in southcentral Pennsylvania to employ
microfiltration.

The
Alexandria
water
system
improvements project was made possible through
funding assistance by the PADEP, $100,000
grant; Army Corps of Engineers through
Congressman Bill Shuster, $450,000 grant; and
Pennsylvania Infra-structure Investment Authority
(PENNVEST), $455,000 grant and $995,000 20year low interest loan.

Alexandria Borough Water Authority
Board Members are:
Kenneth Bost
Chairman
Jessica Ammerman
Vice Chairman
Wayne Mitchell
Secretary/Treasurer
James Richard
Member
Richard Phillips
Member
Dawn Wible
Admin Assistant
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Thank
You
Letters

Saluting
Our
Staff
January 21, 2005
Dear Mr. Hood,
Please accept our sincere thanks for leak
detection help from Pennsylvania Rural Water
Association and Circuit Rider Glenn Cowles on
November 16, 2004. His expertise and
professionalism in performing leak detection for our
system proved to be successful and very helpful.
We knew that we had a leak in the vicinity
where Glenn performed the leak detection, but the
water never surfaced and we were not able to
pinpoint the leak with our equipment. With Glenn’s
skills and knowledge we were able to locate the
leak.
It’s comforting to know that small water
systems such as ours have access to the valuable
services provided by Pennsylvania Rural Water
Association and we can depend upon your
organization for prompt assistance when needed.

January 31, 2005
To Whom It May Concern:
I would like to thank Chuck Farley for the training
he gave me at the Blacklick Valley Municipal Sewage Plant.
We have been in operation for just over a year. Chuck
assisted me in understanding more clearly the operation of
the two SBR Tanks we have in our system. Also with his
help now the calculating of F/M ratios and the profiling of
the DO Sampling and Solid Waste can be done more
effectively. I look forward to talking and training with
Chuck in the near future. Once again I thank you.
Sincerely,
Michael S. Pisarcik, System Manager
Blacklick Valley Municipal Authority
January 24, 2005
Dear PRWA,
The employees as well as the borough council of
Point Marion Pennsylvania would like to thank Jeff Martin
and Don Muir for all their technical assistance given at the
wastewater treatment plant. We would like to also thank
PRWA for their outstanding programs that assist small
communities like ours. Jeff and Don did not hesitate when
called upon for help, and because of that help everything is
up and running fine. Once again thank you all very much.
Sincerely,
Point Marion Utility Service
January 24, 2005
John,
Just to let you know that myself and crew member
Paul Crecco attended the 3-day Water School in Dubois that
was instructed by Penny McCoy. It probably was one of
the best classes that I have ever attended. Penny did an
outstanding job. She seems to have the touch to get the
people in the class alert and adding positive information at all
times. She is a tribute to the “Class Act” of PRWA.
Sincerely,

Very truly yours,
William D. Shaffer, Operator
Walker Township Water Association
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Mike Starr
Brockway Water

1-800-653-PRWA
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Find the words in the grid. Words can go horizontally, vertically and diagonally in all eight directions.
WARNING
WASTEWATER
WATERBORNEDISEASE
WATERBUDGET
WATERCYCLE
WATERHAMMER
WATERPURVEYOR

WATERSHED
WATERSOLUBILITY
WATERTABLE
WEIR
WEIRLOADING
WELL
WELLHEAD
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WELLPLUG
WETCHEMISTRY
WETLANDS
WETOXIDATION
WETWELL
WIRE-TO-WATER
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ASSOCIATE MEMBERS Keystone Tap
A&M Manufacturing LLC
Advance Instruments Inc
Advanced Land & Water, Inc.
Aerzen
Allmax Professional Solutions Inc.
Altoona Soft Water
American Avk Company
Aqua Dynamic Systems, Inc.
Arm Group, Inc.
Ashbrook Corp
ASKCA, Inc.
Avanti International
Bankson Engineers
Bassett Engineering Inc
BCM Engineers
BDP Industries, Inc.
Benatec Associates, Inc.
Benesch, Alfred & Company
Bermad Control Valves
Bioprime, Ltd.
Bissnuss, Inc.
Brinjac, Kambic & Assoc., Inc.
Bristol Babcock, Inc.
Browns Hill Sand & Glass Block
Buchart-Horn Inc.
C W Sales Corp.
Cam Spray
Cathodix, Inc
CDM
CEDG, Inc.
Centrisys Corporation
CET Engineering Services
Chalmers & Kubeck, Inc.
Chlorinators Incorporated
Conrady Consultant Services
Control Microsystems, Inc.
Control Systems 21
Coppella & Associates
Coyne Chemical
CWM Environmental
D.R. Cummings, Inc.
Daman Superior, LLC
DAS Group
Datamatic
Dennis Chlorination Service Inc
Dutchland, Inc
E.H.Wachs Company
Eads Group, The
EAP Industries, Inc.
East Jordan Iron Works
Eastcom Associates, Inc.
Eastern Laboratory Services Ltd
Edmunds & Associates
EGLS / Learco
Eichelbergers, Inc.
Emerson Process Management
Entech Engineering, Inc.
Envirep, Inc.
Environmental Service Labs Inc
Exeter Supply Co
Fairway Laboratories, Inc.
Fayette Engineering Co., Inc.
Ferguson Water Works
Ferguson Waterworks, Inc.
Firststates Financial Services
Ford Meter Box
Fox, W.D. Tapping & Welding, Inc.
Foxcroft Equipment & Service Co., Inc.
G A Industries
Gannett Fleming, Inc.
Geologic Services Corp
GeoServices, Ltd.
Geosource Engineers
Gibson Thomas Engineering
Gilmore & Associates, Inc.
Glace Associates Inc
Godwin Pumps
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Gottschall Environ Control Systems
Graphic Revolutions
Gray Warnick Engineering Corp
Greensburg Environ Contracting Sys, Inc.
Gwin, Dobson and Foreman, Inc.
Hach Company
Hanover Engineering Assoc Inc
Harris Computer Systems
Hawk Creek Lab, Inc.
Hawke, McKeon, Sniscak & Kennard, LLP.
Heath Consultants Incorporated
Herbert, Rowland & Grubic, Inc.
Hill, Wm. F. & Associates, Inc.
Hughes Supply, Inc.
Hunt Engineers & Architects
Hydro Instruments
Hydrocon Services, Inc.
Hydrotech Mechanical Services Inc.
Industrial Scientific Corp
Industrial Systems & Control Inc.
Iron City Water & Waste, Inc.
ITT Flygt Corporation
JCM Industries
Johnson Controls, Inc.
K.C. Benefits Services, Inc.
Kappe Associates, Inc
Keller Engineers, Inc.
Kershner Environ Technologies LLC
Keystone Engineering Group
Keystone Pump & Power, LLC
Kimball, L. Robert
Kirkpatrick & Lockhart
KLH Engineers, Inc.
KLM Engineering, Inc.
KTM Associates
KV & M&H Valve Co
L/B Water Service Inc
Larson Design Group, Inc.
Laurel Management Co
Layne Christensen Company
Lee Supply Co., Inc.
Lee-Simpson Associates, Inc.
Linemen's Supply, Inc.
LRM, Inc.
M.S. Jacobs & Associates
Maguire Group, Inc.
Markey Utility Operations, Inc.
Marsh-McBirney, Inc.
Master Meter, Inc.
McDonald, A.Y. Mfg. Co., Inc.
McElvenny, J.P. Co., Inc..
McKee Risk Management, Inc.
Mid Atlantic Pump & Equipment Company
Mid Atlantic Storage Syst, Inc.
Mid Penn Engineering Corp.
Miller Environmental
Modern Industries, Inc.
Modern Pump & Equipment
Moody & Assoc Inc
Morris Knowles & Associates, Inc.
Mr. Rehab, Inc.
Mtek, Inc.
Mueller Co.
Muncipal Maintenance Co., Inc.
Natgun Corporation
National Road Utility Supply Co
National Waterworks
Navarro & Wright Consulting Engineers
Neal Systems Inc
Neptune Chemical Pump Company
Neptune Technology Group
Nichols & Slagle Engineering, Inc.
North East Aquastore, Inc.
Northwest Engineering, Inc.
On Site Energy of Central Pa
Parker Brothers Well Drilling, Inc.
Pearpoint, Inc.

- Summer 2005

Penn Prime
Pennsylania Water Specialties
Phoenix Municipal Software
Pikeland Construction, Inc.
Pittsburg Tank & Tower
Place, John P. Inc.
PLGIT
Pollardwater.com
Pow-r Mole Sales & Service
Premier Safety & Services
Pro Tapping, Inc.
Prosonic Corporation
Pyrz Water Supply Co., Inc.
Quad3 Group, Inc.
Rain For Rent
RAM Industrial Services, Inc.
Rausch Electronics USA, LLC
Red Valve Company, Inc.
Reed Bed Systems, Inc.
Reed Manufacturing Co
Reider, M. J. Assoc, Inc.
Reinbrecht Associates Inc
Rettew Associates Inc
Riehl Systems Co.
Riordan Materials Corporation
RJM Sales, Inc.
Rockacy & Associates, Inc.
Romac Industries
Roome Environmental
Rummel, Klepper & Kahl LLP
Sal Chemical Co., Inc
Sanderson CMI
Schoor Depalma
Schreiter Engineering Assoc
Sealguard, Inc.
Sealing Specialists
Seewald Labs, Inc.
Senate Engineering Co
Sensus Metering Systems
Shannon Chemical Corp
Sherwin Willaims
Singer Valve, Inc
Site Specific Design, Inc.
Spotts, Stevens & McCoy
Stiffler, McGraw & Assoc, Inc
Suburban Water Technology, Inc.
Suburban Water Testing Labs
Sureflow Technologies
Susquehanna Fire Equipment Co
Teledyne Isco
The Sherwin Williams Company
Therma-Stor Products
Thomas Scientific
Thomas, Thomas, Armstrong & Niesen
TLC Environmental, Inc
Tnemec Company Inc.
Tour Andover Controls
Towerlink America, LLC
Trombold Equipment Company
Trumbull Industries
U.S. Municipal Supply, Inc.
Uni-Tec Consulting Engineers Inc
Univar Usa Inc.
Univar Usa, Inc. - Altoona Branch
USA Bluebook
Utilitronics Corporation
Utility Service Co Inc
ValveTek Utility Services
Wale Environmental Products
Watermark Environmental Systems
Weil, W.C. Company
Wells Fargo Bank
Wilkes University
Yanora Enterprises
* Bold denotes new member
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Join PRWA!

We are ready to discuss membership benefits!
Call Pattie-Jo Horner, Membership Services
Our Mission Statement
The mission of the Pennsylvania Rural Water Association
is to support its members and utilities throughout the Commonwealth
with professional technical support, certified training,
legislative representation, and other valuable services and benefits.

SY
STEM
SYSTEM
MEMBERSHIP APPLICA
TION
APPLICATION

Return form with payment to:
PA Rural Water Association
138 West Bishop Street
Bellefonte, PA 16823

ASSOCIATE
MEMBERSHIP APPLICATION

Disclaimer: 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.

Disclaimer: 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.

Name of water utility/municipality/industry/organization

Company Name

Address

Address

City / State / Zip Code

City / State / Zip Code

County

Contact Person

Name of person to receive information

Telephone

Telephone

Fax

Fax

Email Address

Email Address

Website Address

Please check your system type:
Water System
Sewer System
Dual System (Water & Sewer)

Please circle the category you'd like to be listed under
in our PRWA Industry Contact Book:
Accounting/Financial
Consulting/Engineers
Legal Counsel

Number Connections:
Number Taps:
Population Served:
Annual Dues Rates:
# Connections or taps
0-150
151-1500
1500-5000
over 5000

Please provide a brief description of services or products:
Single System
$200
$350
$500
$700

Patron

Dual System
$250
$400
$600
$850

Please return this form with $300 dues payment.

$75

Additional Magazine &
Publications Subscription
(For Members Only)

Name

Name

Address

Address

City / State / Zip Code

City / State / Zip Code

Phone:

Phone:
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Computers/Software
Insurance/Retirement
Services/Supplies

$75

1-800-653-PRWA

PRWA Store

PRWA Items:

Belt Buckle (General)
$ 15.00
Belt Buckle (Operator)
15.00
T-shirts (HydroWick)
12.00
T-shirts (Silkscreened)
8.00
Polo Shirt (Embroidered)
30.00
Denim Shirt (Embroidered) 35.00
Camo Hat (Embroidered)
15.00
Camo Hat (Silkscreened)
8.00
12.00
PRWA Channelock Tools
Math Books
7.00
Water Bible
12.00
Warning Signs (Vinyl)
4.00
Warning Signs (Hard Plastic) 4.50
Backflow or Wastewater Patch 4.00
Camping Chair (Unshipped) 14.00
PRWA Brief Case
10.00
PRWA Pocket Knife
5.00

Quality On Tap Items:
Denim Shirt (Embroidered) 35.00
Lapel Pin
3.00
Insulated Mug
4.00
Quality On Tap Sticker
1.00
Quality On Tap Doormat
50.00

Prices Include
Shipping!

To order call 800-653-PRWA or email prwa@prwa.com
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