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Column: Executive Director
“I’m the Boss”                                                         

by Penny McCoy

 “I’m the boss, so just do it”. 
How often have you thought those 
very words or even spoken them 
aloud. What kind of results have 
you gotten? If you are like me, the 
employee usually does what you 
wanted them to do, but at the same 
time either stormed off in a huff and 
you got the dagger eyes or the sad 
puppy dog look.
 When was the last time you said 
“thanks for doing such a great job, 
I appreciate it”? We are all human 
beings, and we all need motivation.  
Whether that motivation is in the 
form of constructive criticism or 
friendly reminders.
 Too often employees are told 
they are doing something wrong. 
On the other hand, they’re much less 
often rewarded for their good work.  
The recognition factor is massively 
important in establishing a base of 
value for the employee.  Without 
that value factor, the employee 
cannot feel as though they can grow 
into an asset for the company.
 Motivation may come down to a simple “good job”, 
or “keep up the good work”.  A little praise can go a 
long way. Recognizing your employees’ good qualities 
and encouraging them should be a key component of 
your company’s culture.  Ultimately, your system is 

not only defined by the work it produces, but also by 
the people who produce the work.  Their attitudes and 
impressions of the company can drive productivity 
and excellence if they are nurtured in a rewarding 
environment.
 So, next time you think about saying “I’m the 
boss”, maybe try starting with “I appreciate...”

Motivation

Achievement

Recognition

Job 
Satisfaction

Responsibility

Advancement

Growth
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Recognition

Conferences 

4 Educational Tracks to choose from 

16 classes being offered 

Earn up to 10 Contact Hours 

Extended Exhibitor hours to see the newest products 

4 Great Meals included with your registration 

Peer Networking 

After Dinner Events 

All for One Low Price 
Register on-line at: www.prwa.com/regional 
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Column: Executive Director

by Joe Falcone
HomeServe

 I am very excited to announce to all of you a new 
partnership between our association and HomeServe 
USA.  HomeServe is an independent provider of 
Emergency Repair Service Plans. For over a decade, the 
company has protected homeowners against the expense 
and inconvenience of water, sewer, electrical, HVAC 
and other home emergencies by providing affordable, 
comprehensive coverage and superior service. HomeServe, 
a Better Business Bureau Accredited Business, serves 1.5 
million homeowners in the US and Canada and true 
to its accreditation by the BBB, dedicates itself to being 
a customer- ‐focused company providing best-in-class 
emergency repair plans through utility partners and 
directly to homeowners.
 HomeServe’s repair plans provide coverage for items 
traditionally not covered by homeowners insurance and 
not the responsibility of the water or wastewater system. 
The plans help protect customers from the headache, hassle 
and high costs of service line and other household repairs. 
Through a partnership with our association and the local 
utility, homeowners gain expanded access to HomeServe’s 

affordable protection plans and their network of locally-
based, licensed and qualified service contractors to make 
repairs. HomeServe’s protection plans come with an 
industry-leading limited amount of exclusions, and 98% 
level of satisfaction.
 Our members, through the association, now will be 
able to bring HomeServe’s water, sewer, and plumbing 
protection plans to your communities.  My hope is that 
it will add another tool that you may need to provide 
customer service to your customers, strengthen the part 
of the system that is the homeowner’s responsibility, and 
add a new revenue stream to the system.
 For more information on HomeServe please visit 
PRWA.COM or see their ad on the next page and find out 
what value they can 
bring to your utility.



Tools for happier customers 
HomeServe affinity home warranty and 

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

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

HomeServe® 
Affinity Home Warranty and Repair Plans 

203-840-8226 
email: bill.eller@homeservusa.com 
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Column: SOURCEWATER
Inter-local System Partnerships/Agreements
by Robin Montgomery

 Regionalization, partnership and inter-connect 
are just some of the phases we are hearing lately.  This  
has to do with systems joining together for one reason 
or another.  The normal response would be No.  It 
could be something your system has thought about 
or has been approached either by a nearby system, or 
possibly a larger system offering to do a complete buy 
out.  There are other choices to consider.
 There are facts to consider and knowledge to be 
obtained.  Partnerships or Inter-local agreements can 
vary; from trying to reduce operating costs to complete 
buy-outs.  If a system finds itself battling financial and/
or operational issues this might be something to be 
discussed.  The joining of forces can, in turn, help get 
your system back on track to the main goal of stability 
in either financial, operational or both.
 There are many possibilities when considering 
partnerships, that is inter-local system agreements.  
Agreements can be as simple as buying chemicals in 
bulk, sharing employees, office space, and equipment 
anything that will help reduce operational costs, to 
more complex agreements.  The choice is for each 
system to make depending on your circumstance or 
need.
 If the decision to join forces with another system 
is made, there is information available to make sure 
the agreement covers as many issues as possible to 
prevent unfavorable results. The important thing to 
remember is put it in writing.  Anything that could 
possibly become an issue should be spelled out in the 
agreement.  It could help prevent conflict later.
 One of the most heard about issue, is liability; put 
it in writing, which system would be responsible.  
Here a just a few other things to consider:

Topics of Consideration:
• What does the agreement say about each partner’s 

current and future service area?
• What does the agreement say about the relationship 

between water service, annexation and growth?
• How precisely does the agreement define key 

usage thresholds and limits?
• Does the agreement clearly outline meter 

maintenance and ownership responsibilities?

Robin Montgomery 
Source Water 

Protection Specialist 
rmontgomery@prwa.com

• How does the agreement address water quality 
problems?

• How does the agreement assure that water suppliers 
receive adequate payment for use of their capital?

• What does the agreement say about how commodity 
charges are calculated and modified over time?

• What does the agreement say about reselling water 
or capacity?

• What does the agreement say about water pressure?
• How does the agreement address communicating 

and handling supply interruptions or shortages?
• What does the agreement specify about the 

transferability of conservation status/measures?
• Does the agreement address non‐revenue water or 

excessive inflow/infiltration?
• Does the agreement allow for variations due to 

emergencies?

 Whatever is decided, it is for the health and 
wellbeing of your system. Remember: Do what is right, 
not what is easy.

Topics of Consideration:  Public Water Supply Section, Division 
of Environmental Health North Carolina Department of 
Environment and Natural Resources.



~rural~ 
WEBSITE 
LAUNCH! 

• o, 
· . 

• • 0 . ·. . . . 
• • 

FREE websites for public water & wastewater utilities! 

Features 

• Customize Your Website 
• Publish Your CCR Online 
• Public Notifications with Email Subscription 
• Online Credit Card Utility Bill Payments 
• Post Downloadable Documents 
• Easy to use 
• Much more! 

Register Now! 

Call Jeff at 800-653-7792 for help 

Service Provided "as is" 

Login I Register 
Homepage 
Contact Info 
Email Us 
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Column: SOURCEWATER
Another Great Conference
by Don Muir

 Well, another conference has come and gone and it 
just keeps getting bigger and better. Not sure what the 
final total was but we had about 1,000 people, at least. It’s 
just amazing. The conference is just such a great value. 
Between the wide variety of classes, the availability of 
contact hours, 120 + vendors and the plain and simple 
chance to sit and talk and network with people from 
across the state that do the same thing you do on a daily 
basis, you can’t beat it. 
 I have to commend my PRWA colleagues, everyone 
did a great job!!! By the time you read this article, plans 
will be in the works for the 2015 conference. For all of you 
who attended the conference this year, thank you, I hope 
you had a great time. For those of you who didn’t make it 
to State College this year, next year’s conference is closer 
than you think and I hope to see you there.
 I’m going to be traveling the state this Spring and 
Summer doing our “Source Water Protection: Managing 
Risks” class. For systems that do not have a Source Water 
Protection plan this is an excellent class that will show 
you how the information in your system’s Source Water 
Assessment was obtained and will give you an overview 
of methods you can use to protect your water sources. For 
systems that already have a Source Water Protection plan, 
the class will supply you with tools that you can use to 
update your plan and will discuss management options to 
protect your sources that you may not have thought of.
 For the small groundwater systems under 500 in 
population, we are continuing to do our Substantial 
Implementation survey, trying to document what 
small systems are doing to protect their water sources. 
PRWA has developed a “Source Evaluation Checklist/
Questionnaire”. The questionnaire which includes your 
Source Water Assessment asks basic questions about your 
system, about the area surrounding your sources and if 
you are currently performing any activities to protect your 
water sources. If you would like the Source Evaluation 
Checklist/Questionnaire contact PRWA. We will mail you 
one or bring one to your system to help you complete it. 
If one is mailed to your system, we will then contact you 
to make an appointment to visit with you and review the 
questionnaire to determine what additional steps, if any, 
can be taken to protect your water sources.
 For systems with a Source Water Protection plan, the 
plan is a living document and needs to be reviewed at 
least annually. DEP asks systems with an approved SWP 
plan to hold an annual meeting to review and update 

Don Muir 
Source Water 

Protection Specialist 
dmuir@prwa.com

the plan where necessary. Once the plan is reviewed 
and updated a form needs to be submitted to your DEP 
regional office. The form is called the Annual Wellhead 
Protection Program Update but it’s also used for surface 
water sources. The form should have been submitted to 
DEP by the end of March, 2014 but we know how that 
goes sometimes. Give PRWA or your DEP region’s Source 
Water Protection Specialist a call and they or we can help 
you complete the update.
 Hope to see you at my “Managing Risks” class. Keep 
checking the PRWA website for an updated list of training, 
we’re always adding new classes.

 Hope to see you soon!



2014 PR W A GOLF OlUTING 
JULY 24 - TOFTREES GOLF CLUB - BEST BALL SCRAMBLE 

TOFTREES REsORT & GOLF C LUB-1 COUNTRY CLUB LANE, STATE COLLEGE, PA 16801 

SCHEDULE: 
8:30 AM - 10:00 AM: B REAKFAST & 

REGISTRATION 

EACH FOURSOME REGISTRATION INCLUDES: 
1 HOLE SPONSORSHIP 

GoLF CART 

10:00 AM: SHOTGUN B REAKFAST 

A WARDS LUNCHEON TO FOLLOW C OURSE R EFRESHMENTS 

FORMAT: FOURSOME SCRAMBLE - B EST B ALL 
L UNCH 

REGISTRATION FORM 
D 1st Foursome: $595 D 2nd Foursome: $525 D Additional Hole Sponsorship: $100 

TOTAL AMOUNT DUE:$ _____ _ 

TEAM MEMBERS 
Please use a second form if registering more than one team 

I. -----------------------------
2. ----------------

3. 
4. 

PAYMENT I NFORMATION: 

Company Name-------------- Contact Name---------------
Billing Address _________________________________ __ 
Phone _________________ Email ________________ __ 

Payment Method: Q Invoice Me Q Check Q Credit Card (Circle: MasterCard, Visa, Discover or Amex) 

Credit Card Number: -------------- Signature X:--------------
Expiration Date (mmlyy): _______ CVC: :-:r-:7''="'==-=""" 

3 or 4 dig it number 011 card 

PI-EASE RETURN REGISTRATION BY J ULY llTIT. FAX: 8 14-353-934 1 EMAIT-: PRWA@PRWA.COM 
MAIL: PRWA - 138 W. BISHOP ST. BELEFONTE, PA 16823 REGISTER ONLINE: WWW.PRWA.COMISTORE 

lF ARRIVING Tilt: NIGIIT lit: FORt:: CALL (814) 234-8000 FUR YOUR RESERVATION AT TilE TUVI'REES RI<:SURT 
RooM RAn: $104, RooM Cuui::: PRWA - DI::AVLINI:: •·oR ROOM BLOCK: J UNE 23, 2014 
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Real-Time Ground-Water Data for the Nation 

Ground water is a critical natural 
resource used as a source of drinking 

water by more than 140 million people 
nationwide. Measurements of ground
water levels from wells are used 10 observe 
the effects or hydrologic stresses on an 
aqui fer. These data are needed 10 moni tor 
responses 10 climate and 10 ground-water 
development. Ground-water-level data arc 
used to quamify aquifer recharge. as a cali
bmtion tool for ground-water models. and 
to support water-quality investigations. 

Ground-water levels can be measured 
"continuously·· or periodically. Periodic 
water-level measurements are those made 
manually at scheduled imervals. tL~ually 
with a steel or electric tape. Cominuous 
ground-water-level dma arc measured by 
an auwmmic sensing device. recorded by 
data loggers. and ··etrieved pcl"iodically 
from the l ield. The availabil ity or these 
data lags current conditions by one to se\'
eralmonths. During drought, when these 
data are in high demand. most are-as of 
the Nation do not have timely data needed 
for efl'ecti\'e ground-water management 
decisions. The technology now existS fol' 
cominuous colleclion. tmnsmiual. and pro
cessing or g.-ound-water-level dma lOa 
CCIHI'aiiOC.atiOil for display Of I'Cal-time 
ground-water conditions over the Internet 
when !he data arc needed most 

'"Real time and historical streamflow 
data .... are a resource to the nat ion and 

represent the type of data presentation we 
would l ike to see for groundwater data ..• : 

Nsrional Research Council, 2000. 
.. lnrtstigsting Groundwater Systems on 

RegionBIBtJd NstiOtJBI Scales .. 

Ret'll-time ground-water data are 
defined herein as data amomatically col
lected. transmined. and made av.1ilable 10 
the public :u least once per day. These data 
can be transmiued by land-line telephone. 
cellular telephone. land-based radio fre
quency (RF) technology. !l:ltell ite teleme
try, or a combination of these technologies. 
Satellite telemetry is the most common 
method used for real-time data transmis
sion witllin the U.S. Geological Survey. 
Although some water-quality characteris
tics can be continuously monitored in 
wells. water levels an: the most conunon 
data trans•niued in real ti1ne by the USGS. 

U.S. Oeparlmenl of the tnttHior 
U.S. GC<ltogical Survey 

Reaf.tJme data oo/fection and transmission 
systam. 

With this method. wmer-level data are 
recorded by a data-collection platform 
(DCP) and transmiued, often on a 
4-hour schc.dule, by satelli te telemetry 
10 a USGS ground station. These data 
then arc displayed over the lmernct m 
hup:J/watcl'.usgs.gov/nwis/gw. 

In October 2001. real-time ground
water data from at least 582 wells were 
being senoed from 35 States and Puerto 
Rico. The largest percentage (23 percent) 
or the wells were in Florida. and 6 States 
(Florida. Pennsylvania. Texas. North Caro
lina. Kansas. and MisSOUI"i) served nearly 
75 percent of the wells with real-time 
instrumentation. 

Why Real-Time Data? 

Real-time ground-water data have 
many inherent advantages over data 
collected and distributed by tmditional 
means. These advantages can be grouped 
into four categories: timeliness, data qual
ity. data availabi lity. and cost. 

I. Timeliness-The most apparem ben
eli! of real-time ground-water data is !he 
ability 10 provide timely data for ground
water management Most commonly. this 
is during drought conditions. Real-time 
ground-water data also c.an be used 10 
moni tor high water levels (ground-water 
Hooding), 10 manage well fields, and to 
trigger ground-w;:uer sampling. 

2. Data Quality- Real-time data col
lection and management improve the qual
ity of cominuous data. In comrast to 
traditional continuous data. which are 
retrieved on a monthly (or longer) sched
ule. real-time data are reviewed daily. 
and equipmem mal functions are identified 
quickly. Missing or poor quality data can 
be reduced substantially. 

3. Data A'·ailability-Real-lime infor
mation promotes interest in g.round-warer 
data by bringing ground water to the 
public eye. Today more than ever. data 
users expect information to be available 
when and where they need it. With the 
USGS online NatiOMI Water lnfonnation 
System (NWISWeh), ground-water levels 
can be served 10 the public almost imme
diately upon enuy imo tlte database. As 
timely. reliable data become !he norm. 
more and more organizations and individ
uals will use the data, perhaps in unex
pected ways. 

4. Cost- The COS! benefit of real-time 
data collection onen is debated. Equip
mem and installation costs for real-time 
in~trumcmmion arc higher than for lradi
tional methods. However. data-processing 
lime and site visits can be signHic.antly 
reduced. Real-time instrumentation is par
ticularly beneficial m sites where access 
is difficuh due to landowner restrictions 
or the remote nature of the site. One of 
the most overlooked aspects of real-time 
data is the decreased equipment costs and 
potemial labor savings at closely spaced 
wells. Several nearby wells can be inSll"u
mcnted and transmitted using a single 
DCP. Some USGS oflices take advantage 
of existing surface-water instrumentation 
to transmit ground-wmer data. 

Example Real-Time Applications 
Across the Nation 

Real-time ground-w~11cr monitoring is 
used eiTcctively in many areas of the 
Nation. 

Florida 

Although Florida is blessed with abun
dant nsinfall, large annual variations in 
precipitation result in water shor1ages, 
particularly during the dry winter months. 
Pans or Rorida have been under drought 
conditions since October 19')8. and 2000 
was the driest year in at least &5 years 
in !he 16-coumy Southwest Florida Water 
Managemem Disuict Because Florida 
Sme and local water managers have 
anticipated these climatic conditions. the 
USGS offices in Tampa and Miami main
tain a network or more than 130 wells 
wi th re.al-rime inslrumentation. Data from 

USGS Fact Sheet 090-01 
December 2001 
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these wells arc used daily by the regula
tory staff in Florida \Vate1· Management 
Disrricts ro make decisions on water use 
(hotp://www.sfwmd.gov/). The South Flor
ida Wate1· Management DiStrict has chosen 
ground-water levels " ... as tlte l'rinwry 
drought indicator becaww ground water 
responds more slowly to rainfall tlum sur
face waters ... :· Water-level data from these 
wells also have been used by the Na1ional 
We-ather Service to chamcterizc cmtecedent 
conditions lor llood predictions. 

"toyed w ith the idea of going with a flood 
watch ... butlooked at the USGS ground 
water plots and these values were rel
atively low. Thus decided in not issuing 

a flood watch." 

National Weather Service Area Forecast 
Discussion, Miami. Florida 

September 19, 2000 

Pennsylvania 

In 193 1, a statewide well necwork was 
es.t~lbl ished i n Pennsylv~mia 10 monitor 
water-level nuctuations as a result of imer
esr in ground-water-level declines result
ing from the drought of 1930. Today, 
this network consists of about 70 wells 
opcmted by USGS in cooperation with 
the Pennsylvania Depanment of Environ
mental Protection. The Commonwealth 
Drought Coordinator uses data from the 
wells when C(ltegorizing co1.mties for a 
drought declaration. Prescnlly. ground· 
water levels for nearly 70 network wells 
arc transmiucd by satellite tclcmcu')• 
and displayed on the USGS Web pages 
for Pennsylvania. Recently, the Pennsyl· 
vania Office has added 30-day moving 
average water levels and State-regulated 
drought levels to their data prescntc.tion 
(h np://pa. \V:.ttcr. usg!:J. gov/pa_ d ur.ttion. html). 

O:I'WWIOII 
-»cltw....-o-•~~tflc•-4Ww'<Hcl!lo.--
- 25frlto151~"'(-"dttodoll-l <~sl 
- Iotito Z'IC~,.r~d.,cMI*w;fnwJo!thCCIIIM..., 

- Slil'l tiii iiJfl-ceiOIIod.,.tm lde:<>ie-l>ftl c011oklotnl 
- Olo !d! .. ,.,.., .... plho tdoo.¢1-llf<'fr cOII,.._.I 

Hydrograpii/Hustra#ng 30.<Jay moving average 
of depth to water as compated to historical data, 

Wo/1 UN-51. Union County, Pennsylvania. 

Texas 

In response to I he drought of 1996, 
the Texas Legislature pa~~ed Texas Senalc 
Bill I in 1997. a comprehensi ve watCI'
planning law dividing Tex(IS into 16 water
planning regions. This legislation requires 
regions tO produce plans to address needs 
during pc1·iocts when ground-watCI' levels 
are 50- and 75-pe•-cent of normal. To 
help meet this requirement. about 45 wells 
wi thin the State ground-water network are 
instrumented with satelli te telemetry. n le 
Texas Water Development Board and local 
governments usc the real-time ground
water data to manage water during periods 
of drougln. 

Well "J IT' near San Antonio is com
pleted in the Edwards aquifer. the sole 
source of supply for the city. Water 
levels from this well are shown daily 
during weather reports on the local news 
stations. During November 2000. when 
water restrictions were prevalent in the San 
Antonio area. data from this well were 
served more than I I .000 limes over I he 
Internet. 

Daily wat9t·I6VQ/ report dun'ng local wealh9r 
forecast, KSAT Channel 12. 

San Antonio. Texas (by permission). 

North Carolina 

Nutrient loading to estmuies is a 
crirical concern in Notth Carolina. To help 
define nutrient sources. the USGS Nonh 
Carolina Office has a program to sample 
discharge from tile drains on Coastal Plain 
farms. Real-time ground-water data from 
a nearby well are used to plan sampling 
events from the tile drains. Prior to the 
avai lability of real-time data. predicting 
when ground-water levels would be high 
enough to produce ftows in the tile drains 
would have been difficult. The use of real
time data has el iminated field trips that 
were wasted be<:au~e ti le drains were dry. 

Kansas 

Water-level data have been collected 
since 1992 from wells and streams in the 
Kansas River Valley and upland areas of 
Fon Riley. Kansas. Because of the com· 

Muftiplo Sensor data-<;o/lection p/aUorm (OCP) 
installation in Kansas. 

plex nature of the ground-water system. 
continuous water-level me-asurements are 
needed to evaluate ground-water flow and 
po1emial contaminant transpon at Fon 
Riley. Approximately 30 DCP's have been 
installed tO monitor ground-walcr levels at 
56 wells. These data are used with surface
water data to determine ground· water and 
surface-water interactions. When wells 
are 100 far from I he surface·water gage for 
direct electrical connection of instrumenta
tion. the USGS Kansas Office has installed 
RP systems 10 relay ground-water data 10 
the DCP at the nearby gaging station for 
transmission to the ollice by telemetry. 
DCP's were selected for this investigation 
because they provide high..quality data and 
because of access ··estriclions at Fon Riley 
(Myers and others. 1999). 

In conclusion. real-time ground-water
level data meet a critical need throughout 
the year under many circun1stances. not 
just during drought. Real-time data appli· 
cations allow cfrectivc aquifer manage
ment. produce high-qual ity data, and can 
be cost effective. As the availability and 
rcliabil ity or real-time ground-water data 
increase. so too wiU the value to scientists 
and the public alike. 

- Wi/li(lln L Cwminglwm 

Reference 
Myers. N.C .. Fi1lnegan. P.J .. and Breedlo..-e. 

J.O .. 1999. Analysis of water-level data and 
ground-water flow nKJ<Ieling at Fon Riley. 
Kan~s: U.S. Geological Survey Water
Resources Investigations Rcpon 99-4115. 
6p. 

For addi1ional infonnation aboul real-ti111e 
ground-water data. please see 
htl~l://water.u.~gs.gov/nwis/gw 

Or COill:lCI: 

Office of Ground Wulcr 
U.S. Gcologic~tl Survey 

4 1l Nmional Cenlcr 
1220 I SunriM: Vulley Drive 

RC$100. Virginia 20192 
(703) 648- 500 I 
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Column: MEMBERHIP
Geographic Information Systems
by Nate Merkel

 Greetings KTAP readers!!  I hope everyone has 
enjoyed watching everything come back to life from a 
winter that just didn’t want to let go.  I can honestly say, 
the winter of 2013-2014 was one of the coldest winters I 
can remember in my lifetime.  For the first time I actually 
saw temperatures colder that what they were in Alaska, all 
thanks to the so called “Polar-Vortex”.  That term seemed 
to be at the forefront of everyone’s mind.  We could not 
run from it, nor could we hide from those bone chilling 
temperatures. Operators all know what are associated 
with bitter cold winters in the water industry; leaks.
 As I am sitting in my office typing this article, I am 
wondering to myself how different water systems keep 
records of their repair locations?  Are they recorded just 
in? 

A.) The operators mind
B.) Marked on a map of some kind
C.)  Recorded in a GIS system?  

 
 I would be willing to bet that the answer would be 
repairs are recorded with A and B with answer A being 
the majority of all three.  Then there is C, recorded in a 
GIS system.  Well, some readers might start by asking, 
“Nate, what is GIS?”  The quick and simple answer to that 
question is this.  
 GIS stands for Geographic Information System or GIS 
for short.  A more in depth look reveals it is a system that 
is comprised of several different components.  Different 
building blocks working together towards one common 
goal: data management / analyzing.  These different 
components include hardware, software, humans, data, 
and organizational protocols.  All the different components 
have to work together in order for the system to function 
properly.  If even one component does not work, the whole 
system would fall apart.
 Let’s take for example the hardware component of the 
system.  If a water system does not have a fast computer or 
a computer that barely meets the minimum requirements, 
a good bet would be that their spatial analysis capabilities 
might be limited.  This would be due to the performance 
of their computer.  
 Within a GIS system, spatial analysis generally 
occurs over or is applied to large areas at high resolution.  
When an area is being analyzed, there can be thousands 
and thousands of calculations that are occurring 
simultaneously.  If a system does not have the computer 
to handle those calculations, one might be waiting for 

Nate Merkel 
Membership 
Circuit Rider 

nmerkel@prwa.com

several minutes just to perform a query with large data 
sets. 
 Next is the software component to a GIS system.  The 
GIS software is the software that provides the user tools 
to manage, analyze, display, and ultimately disseminate 
spatial information.  An example of this would be the 
location of a water main repair or a new service installation.  
So, using the new service installation example, one would 
not just want coordinates but qualitative and quantitative 
information to store in the GIS. 
 The water system would also record what address 
that service connection is serving, the property owner’s 
name, when it was installed, service line material (copper, 
PVC, galvanized, etc.), as well as the size of service.  Once 
all that attribute information is gathered, it can be easily 
managed for future use.
 So, why would recording all of a system’s information 
be beneficial in a GIS system?  The answer is this, GIS 
allows a system to have countless amounts of information 
at their fingertips.  No more would the system have to 
scour old antiquated maps or reference record books 
from 10 years ago.  All that information would be as easy 
as a click of a mouse.  The possibility of managing water/
wastewater system information is endless through a GIS 
system.  Having a working GIS system is tremendously 
beneficial.
 For my next article, I am going to dig into an attribute 
table and discuss how one can use that information to 
manage their data.  I hope everyone has a safe and happy 
summer.  Until next 
time, take care. 
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Column: WASTEWATER
The Nitrification Puzzle
by Tom Goehring

 During the course of my daily travels and site visits, 
I meet a lot of operators who have questions about the 
nitrification/denitrification process.  Some of these 
operators have spent their careers operating trickling 
filters or RBC’s and now have SBR’s in order to comply 
with the Chesapeake Bay regulations.  Some operators 
never had an issue with the nitrification process until 
this past winter, which I’m sure you all noticed, was the 
coldest we’ve had in a long time.  Whatever your case 
may be, I thought it would be a good idea to summarize 
some of the important aspects of the process.

1. Nitrification is a two-step process completed by 
aerobic bacteria known as Nitrifiers.  Ammonia 
is converted to nitrite by Nitrosomonas bacteria 
then nitrite is converted to nitrate by Nitrobacter 
bacteria.

Tom Goehring 
Wastewater 

Training Technician 
tgoehring@prwa.com

2. Nitrification requires sufficient dissolved oxygen.  
A DO of 2-3 mg/L is usually recommended but it 
can occur anywhere from 1 mg/L and higher.

3. Most treatment plants can nitrify with a pH 
somewhere between 6.5 and 8.5.  However, 
nitrification will stop below 6.0.

4. Nitrification will usually continue at water 
temperatures as low as 10° C.  The process will stop 
below 10° C and will not resume until it climbs well 
above that.

5. Alkalinity levels should be at least 50 – 100 mg/L.
6. Nitrification consumes 4.2 pounds of oxygen for 

every pound of ammonia nitrogen.
7. It also consumes 7.1 pounds of alkalinity for every 

pound of ammonia nitrogen.
8. Denitrification uses facultative bacteria to convert 

nitrate to nitrogen gas.
9. These facultative bacteria can use either free oxygen 

or the oxygen in the nitrate so the DO needs to be 
less than 0.5 mg/L (ideally around 0.2 mg/L) to 
force them to break down the nitrate.

10. Denitrification occurs at a pH between 7.0 and 8.5.
11. Denitrification produces 3.0 – 3.5 pounds of 

alkalinity per pound of nitrate.
12. It is also important to understand what you are 

reading when you get your lab results back.  TKN 
is ammonia and organic nitrogen combined while 
total nitrogen is nitrite, nitrate, and TKN combined.

 I’m sure that since the weather has changed and 
things have warmed up you’re probably not having 
as much trouble with your process, but maybe these 
guidelines will help next winter.  Just keep in mind that 
they are only guidelines.  These parameters may vary 
from site to site based on influent characteristics, plant 
design, and other variables.  If the process is working 
that’s all that matters!
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Congratulations Scott Trzeciak of Richland Township
Have a Great Time in Disney World!

Thank You Exeter Supply and Star Pipe Products



16 KEYSTONE TAP

' Water Metering Products 
' Water Infrastructure Products 
' Sanitary Sewer Products 
' Storm Sewer Products 
' Environmental-Erosion/Stabilization 

Products 

6 locations throughout PA £. SelinsgTove ~ Chambersburg £. Ephrata 
UJ 570.374.1157 tJJ 717.264.8445 VI 717.738.0389 

I 

£. Ebensburg A-. Oakdale 
(iV 814.471.1980 til) 724.695.2255 

Serving Rural Pennsylvania's water needs since 1970. 

www.lbh2o.com 

A-. Stoneboro 
~ 724.376.4525 
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2014 Clay Shoot 
September 5, 2014 

Warrior's Mark Lodge, Ginter, PA 
Registration at 8 am; Clays fly at 9 am 

$65 per shooter for 50 clays* 

$85 per shooter for 100 clays* 

$120 to be a station sponsor 
*Shooters must bring their own shells 

Join us for a great lunch, 

chances to win prizes & the 

chance to win a shotgun! 

Registration Form 
Please use one registration form per shooter 

[Cil 50 Clays per shooter•- $65 [Cil Station Sponsorship-$120 
IDI 100 clays per shooter•- $85 As a sponsqr, you'll get recognized during the roent with a sign as 

•shooters must bring their own shells well as in the Keystone Tap (Winter '14 edition) 

SYSTEM/COMPANY NAME A1T£NDEE NAME 

BILLING ADDRESS (STREET) BILLING ADDRESS (CI1Y, STATE, ZIP CODE) 

PHONE NUMBER FAX NUMBER EMAIL ADDRESS 

METHOD OF P AYMENT 

(] CHECK- !;JAO£ PAYABLE TO PRWA (] INVOICE ME (] CREDIT CARD: (] American Express (] Disoover (] Yiso (] MasrerCord 

CARD NUMBER X SIGNA11JRE(ASSIIOWNON CARD) 

ExPIRATION DATE (MI\11\'Y) CVC (3-4 DIGIT 000£) 
TOTAL 

AMOUNT DUE: 

4 WAYS TO REGISTER! 
• Mail: I 38 W Bishop Sc Bellefonte PA 16823 • Fax: 814-353-934 I • Email: pcwa@prwa com • Online: www prwa com • 

QUESTIONS? Call: 800-653-PRWA (7792) or Email: prwa@prwa.com 
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Column: WASTEWATER
Flushable Wipes
by Mark Gregory

 Traveling around the state to the wastewater treatment 
plants there is a new alarming problem that most plants 
are facing….. “Flushable Wipes”.  It is not just the state 
that has this problem, it is nationwide, and is getting 
increasingly worse.
 Many companies now produce 
bathroom cleansing wipes, toddler 
wipes, sanitary wipes, and hard surface 
cleaning wipes.  They are popular 
with many consumers (similar to the 
popularity of our anti-bacterial soaps 
and other anti-bacterial products) and 
are used on a regular frequency.  The 
companies are stating that the wipes 
can simply be flushed down the toilet.  
Many of these wipes do not break 
down in the wastewater system and 
are causing major expense for the wastewater treatment 
plants and also for the homeowner.
 The wipes can have a variety of mesh materials to 
make them stronger.  This will prevent the wipes from 
breaking down.   Consumer Reports tests reveal that toilet 
paper disintegrated in about eight seconds while many of 
the wipes still had not broken down after thirty minutes.  
This in turn will cause the wipes to plug lines which will 
cause flow backup and need to be unplugged.  Some wipes 
will get through the plants screening system and end up 
causing damage in the treatment plant.  The wipes will get 
caught on the pumps and cause the pumps to plug and 
stop functioning.  Repairs to the pumps or replacement 
pumps can cost thousands of dollars.  The wipes can also 
get into the digesters of the plant and cause plugging in 
the digester process. 
 Many plants I talk to get a constant influx of these 
materials that show up on their screening systems.  This 
takes more of the operator’s time to remove and dispose of 
the wipes.  One city in another state had to hire a vacuum 
contractor to clean out a lift station which removed a 
truckload of cloth material from it!  The wipes are causing 
a lot more expense that needs to be addressed to already 
cash-strapped utilities.
 Even homeowners that are not on a public system 
will get their septic tanks plugged or loaded up and need 
more frequent cleanings.  Many homeowners also have 
individual grinder pumps which the wipes will plug and/
or clog and cause home back-ups and more homeowners 
expense.

Mark Gregory 
Wastewater 

Training Technician 
mgregory@prwa.com

 Many utilities are attempting to educate the public 
about this unnecessary expense, this is made more 
difficult due to the manufacturers stance.  The companies 
that produce the products are being asked to label the 
consequences of disposing of the wipes into the wastewater 
systems on their packaging.  They are insisting that they 

have run extensive testing and they 
believe that the wipes are flushable.  
It may take legislation to force the 
wipe manufacturers to change their 
labeling of wipes….  In the meantime, 
try to educate your customers as to 
the damage and expense that these 
materials are having on the wastewater 
treatment systems.  Remember, “We 
All Live Downstream!”
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Featured System: WASTEWATER

M i d d l e b u r g
M U N I C I P A L
A U T H O R I T Y

 Middleburg’s first treatment plant 
was constructed in the early 1950’s, 
which was a steel package plant with 
a .200 MGD capacity. In the 1970’s, the 
plant received a few upgrades including 
an Imhoff tank. The sludge was processed 
through drying beds, and disposed in 
nearby farm fields.  With the Middleburg 
area population growing the plant was 
becoming hydraulically overloaded. 
The MMA saw the need for a new  
treatment plant, and to extend the  
collection system to accommodate  
failing on lot systems. 
 In August of 2000 a new .720 MGD 
wastewater treatment plant came 
online.  The Authority’s plant is a Parkson 
Biolac design dual basin extended  
aeration plant that has a direct outfall 
to Middlecreek. The plant consists of 
a control building, wet well, screening 
equipment, splitter box, two aeration 
lagoons, two primary clarifiers, sludge 
holding lagoon, and an effluent trough 

with UV disinfection. Plant operators 
conduct daily testing and monitor 
flow, BOD, TSS, fecal coliform, pH,  
dissolved oxygen, total phosphorus, and 
total nitrogen to comply with permit 
requirements.
 In order to comply with cap load limits  
for the biological nutrient removal, 
Larson Design Group designed an 
upgrade to the existing plant to 
remove nitrogen and phosphorus in the  
treatment process. The construction 
of this design took place in 2012. 
The upgrade included process control  
modifications to the existing Biolac  
treatment process that  allows 
simultaneous  nitrification and 
denitrification to occur in the lagoon 
basins. Phosphorus is removed 
by biological uptake and chemical 
addition from the newly added 
precast chemical building. Dissolved 
oxygen and WAS is achieved through 
the now automated Wave-Ox system 

that has been installed, which has been 
manually done in the past.  New aeration 
blower motors, aeration membranes, 
D.O. probes, and a new emergency  
power transfer switch was also installed 
as part of the upgrade.
 Middleburg’s wastewater collection 
system consists of approximately 15 
miles of sewer mains, and nine miles 
of sewer laterals, and approximately 
1,074 EDU’s. Middleswarth Potato Chip  
factory is the only major industry  
connected to the system. It requires 
pretreatment from their RBC 
prior to discharge. The collection 
system serves Middleburg Borough 
and regions north, west, and 
east of the borough in Franklin Township 
including the Village of Paxtonville. 
There are four pump stations within the  
collection system.  The collection system 
is prone to inflow and infiltration 
during wet weather events. In 2007, 
the Authority did an extensive I/I study 

Middleburg was established in 1855 and organized as a borough in 1864.  
Middleburg is located in Central Pennsylvania and is the county seat of 

Snyder County.  Middleburg Municipal Authority owns Middleburg’s  
wastewater treatment plant and collection system.  Borough personnel 

operate and maintain the WWTP and collection system.

(Continued on page 22)
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Committed to Quality and Client Satisfaction 

Glbso~Thomas Engineering Co., Inc. 
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2014 Turkey Call Contest: PRWA Annual Conference 

Congrats Scott Confer (PA DEP) • 1st Place! 
Many thanks to 

our event sponsor: 

---sensus 

Thanks to all 
participants! 

2nd place: 
Mike Roberts 

(Leonard Harrison 
State Park) 

3rdplace: 
Tim Jordan 
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Featured System: WASTEWATER
which included flow monitoring, dye 
testing, smoke testing, televising, and 
manhole inspections throughout the 
original collection system. In efforts 
to reduce I/I,  the Authority underwent 
a major rehabilitation/replacement 
project in 2012/2013. The project 
included lining 9,700 lineal feet of  
sewer main, replacing 770 feet of sewer  
main, installing monolithic manhole  
lining in 40 manholes, replacing eight 
manholes, replacing 44 wye fittings, and 
replacing 1070 feet of lateral piping.
 Middleburg Borough also operates 
and maintains an extended aeration 
package treatment plant in Franklin 
Township.  It serves the Village of 
Kissimmee with a capacity of 20,000 
gallons per day. This plant came online 
in October of 2002.  The plant includes 
flow equalization, an activated sludge 
chamber, clarification, UV disinfection, 
and a sludge digester. The plant  
discharges to an unnamed tributary 
of Middlecreek. The collection system 
consists of approximately 4,500 feet 
of gravity sewer and 1,100 feet of 
forcemain.  There is one pump station 
that serves this system.
 Middleburg Municipal Authority and 
Middleburg Borough strive to provide 
high quality wastewater treatment 
to protect public health and the 
environment. 

(Continued from page 20)
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Column: Training
DEP Training Modules
by Joel Jordan

 Greetings, all!  Another beautiful Pennsylvania 
summer is upon us!  Hopefully we’ll get a lot of the 
moderate temperature days that we had last year. 

DEP Training Modules

 I was recently reviewing the newly issued PADEP 
Training/Study Module for Corrosion Control (released 
Jan 2014).  If you are studying for the corrosion control 
subclass exam or just need a refresher, it is a useful tool 
and the material is presented in a straight-forward easy 
to follow format.  There have been many concerns raised 
over the last few years that the DEP Training  Modules 
don’t always cover critical material that is on the actual 
certification exams.  This varies from Module to Module.  
So, DEP has been working to update the Modules and 
post the updated versions online.  If you have one of the 
older CD’s of the Modules or print outs, you should check 
and see if there have been updates and then you should 

discard outdated versions.  The updated versions will have 
a date on the front cover in the range of 2012-2014.  (Not 
all have been updated at this point.)
 Additionally, the subclass 15 – Lab Supervisor Study 
Module is in final draft form.  It may be posted online by 
the time you receive this edition of the Keystone Tap .  If 
not, the DEP Study Module webpage will have information 
on who to contact at PADEP for more info.
  I do need to take a moment and remind exam studiers 
that you should not rely on just one study guide when 
preparing for an exam.  The PADEP Training Modules 
should be reviewed, but you also need to utilize other 
study resources.  If you need additional study material 
suggestions, drop me an e-mail.
 Here is a snapshot of the PRWA website.  The snapshot 
shows how to navigate to Certification exam study 
material.  (Put your mouse pointer on “Training” and a 
drop-down menu will appear.  At the bottom of that menu 
is a tab entitled “Certification Modules”.  Click on that and 
a page with links to the DEP Certification Modules and 
other study material with appear.)

FIRST: Visit PRWA.COM

SECOND: Menu to
Certification Modules

THIRD: Study the
Modules & Resources

Joel Jordan 
Director of 
Education 

jjordan@prwa.com
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Established 1946 

Eichelbergers, tnc . 

... 

Mechanicsburg & Somerset, PA 
800-360-0660 www.eichelbergers.com 



Thank You Attendees,    Exhibitors, & Sponsors!



Thank You Attendees,    Exhibitors, & Sponsors!



28 KEYSTONE TAP

Featured System: WATER

wellsboro
borough

municipal
authority

Authority History 
 
 At a public meeting on May 31, 
1881, Mr. William Bache was reported 
in the Wellsboro Agitator (now the 
Wellsboro Gazette) to have admonished 
“It would seem that local pride and 
public spirit should prompt men who 
have grown rich in Wellsboro to devote 
a reasonable share of their gains to an 
enterprise that is calculated to benefit 
the place immediately and for all time 
to come, and it is probable that some 
of them will have to open their purses 
to a greater extent than usual if they 
wish to see their property benefited 
by the establishment of water-works 
here.”  Not until a meeting of Wellsboro 
businessmen on August 21st, 1885, was 
capital raised and authorization given to 
explore, plan, and develop Water Works 
for the Borough of Wellsboro. 

The Wellsboro Water Company, a stock 
held company, hired a superintendent, 
with whom they met yearly until April 20, 
1965, when the stock was acquired and 
liquidated by the Wellsboro Municipal 
Authority, at a cost of $1,500,000 
including some planned improvements. 
 
System Capacity and Treatment 
 
 The once privately owned water 
system supplies 860,000 gallons per 
day.  Sources include six groundwater 
wells, three surface water intakes and an 
intake at Hamilton Lake.  Water from the 
farthest source, located in neighboring 
Duncan Township, must travel almost 
nine miles to reach the treatment plant.  
 During dry periods, the three surface 
water sources are not available and 
have to be supplemented from the wells 
and Hamilton Lake, which becomes very 

turbid during high water events and 
diminishes water quality in the lake.
 The two slow sand filters, which are 
used to meet the filtration rule, must be 
periodically scraped to restore capacity.  
The time period between scrapings 
is directly dependent upon the raw 
water quality.  If the turbidity is high in 
Hamilton Lake and the water is needed 
to supplement demand, filter runs are 
significantly shortened.   The filters ran 
so efficiently that they blocked off due 
to algae buildup and prevented water 
from filtering through.  So, the filters 
had to be bypassed in order to provide 
water to the town.  This meant chlorine 
content had to be raised to meet the 
treatment log reduction rule, and Boil 
Water Orders had to be issued.  Then 
Bac-T’s had to be run to be sure we were 
meeting water standards.

The Wellsboro Borough Municipal Authority is located in central Tioga County, 
approximately 40 miles north-northwest of Williamsport. The Borough of 
Wellsboro is the County Seat and was incorporated March 16, 1830. The 

Borough is currently home to 3,348 residents. The Municipal Authority serves all 
of the Borough and portions of Charleston and Delmar Townships.

(Continued on the following page)
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See what our Tank Management Service Can do for you! 

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

Our Services Include: 

Management Contracts I Painting and Repairs 
Tank Security I Inspect ions I Interior Wash Outs 

. ... .. 
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Featured System: WATER

 Water Woes: In the summer months, 
the Borough of Wellsboro’s largest 
tourist months, boil orders were the 
dreaded norm.  In the late 1990’s and 
2000’s, there was one almost every year.  
As boil water orders became issued, 
severely impacting the tourist-driven 
local economy and causing public 
dismay, the Municipal Authority began 
to step up its efforts to explore other 
sources of water and other treatment 
methods.  
 In 1999, an engineering study 
determined that no additional sources 
existed in the well field area to the south 
and east.  
 A few years later in 2007, DEP 
assisted the Municipal Authority with 
grant money to help compile a Source 
Water Protection Plan.  The associated 
Source Water Protection Committee 
has grown from a single municipality 
into a County Source Water Protection 

Coalition.  This effort has joined 
multiple municipalities and authorities 
in the county who performed their own 
Source Water Protection Plans. This 
is a very active group countywide and 
has begun meeting with other counties 
to expand and share ways to promote 
Source Water Protection.

 In 2009, sources north of 
the Borough were explored.  
Property was purchased and 
a well drilled, but permits 
remained elusive, as DEP had 
safety concerns regarding a 
TCE contamination at a nearby 
manufacturing facility.  No 
additional potable water was 
found.  Infrastructure was 
developed to initially serve 
the neighboring township and 
potentially convey any sources 
developed back to Wellsboro.  
This continues to serve the 
Townships, but there have been 
no other sources developed.
 Also, the four municipalities, 
Wellsboro Borough and Delmar, 
Char leston ,  and Duncan 
Townships, are currently working on a 
Multi-Municipal Comprehensive Plan, 
using the EADS Group from Altoona, 

and financial support in 
the form of a $15,000.00 
grant from the DCED.  High 
on the list of priorities for 
the group is, of course, 
availability of clean 
water and Source Water 
Protection.
 Alternatives to the 
Slow Sand Filters:  In 2011 
the search for alternative 
treatment methods began 
in earnest, with the Pall 
Aria System being the 
best candidate for the 
Borough’s needs.  When 
the PILOT Study was 
approved in 2012, the 
Municipal Authority gave 
the go-ahead to purchase.  
Money derived from 
the subsurface lease of 

Authority land to the gas well industry 
was used to fully fund the Pall Aria 
system, a membrane filtration system 
that has Wellsboro’s officials hopes all 
wrapped up in it.  
 Pall Membrane Filter System: 
This means of treatment contains 
membrane modules (filters) designed 
to remove turbidity, bacteria, and other 

particles from the water. The modules 
are designed to be good for at least 10 
years.  They are used in conjunction 
with the slow sand filters.  The beauty 
of this system is that having it allows 
us to clean and inspect the slow sand 
filters and not have to issue water boil 
advisories when doing so.  This system 
can also stand alone.  The Municipal 
Authority has been running this system 
continuously since September, 2013 
and it is currently treating 60% of the 
municipality’s needs.

(Continued from the previous page)
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Congratulations Brian Ray
Modern Pump & Equipment

Poker Championship
Sponsored by 
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Column: WATER
It’s a Small Leak
by Dave Muzzy

 During a drought no leak is just a ‘small leak’. First and 
most important, leaks never repair themselves. And they 
always get bigger-- never smaller.  No matter how small a 
leak seems, it must be repaired as soon as possible.  Every 
little drop that leaks into the ground is a drop that is wasted.  
Yes, there is a drought and the ground can use a little water, 
too, but we have to look after our needs first.  Reservoirs 
are going dry, wells are drying up, even lakes and streams 
are drying up.  So you see, there really is no such thing as a 
‘small’ leak.
 There really are no hard and fast rules for identifying 
water leaks, unfortunately.  However, with experience you 
can tell that something is out of the ordinary.  If water 
production increases without usage increasing with it, 
there is a leak somewhere.  If the ground is soft and marshy 
in the middle of a drought, there is a leak somewhere.  
If there is a puddle in the road and it’s not rained for 
weeks or months, there is a leak somewhere.  If there is 
water where there has never been water before, there is 
a leak somewhere.  Of course, these are obvious signs of 

Dave Muzzy 
Chief Staff Officer 

dmuzzy@prwa.com

problems.  Not all leaks will be as easy to identify.  Some will 
leak underground.  Some will leak into storm sewers.  Some 
will leak into sanitary sewer lines.  With the proper leak 
detection equipment and training every system operator 
and maintenance person has the ability to locate and repair 
water leaks.  
 Perhaps the best advice that I can give someone who is 
interested in finding and repairing leaks is to know where 
the lines are located.  If maps are up to date with all of the 
latest repairs, upgrades, water services, etc. finding a leak is 
only a matter of time.  If you systematically walk through 
your system with the proper leak detection equipment, you 
will find a leak.  This keeps your unaccounted for water 
losses to a minimum.  No system will ever be perfect, but it’s 
not impossible to have losses of less than 10% with diligent 
leak detection.  The locator must have an organized system 
that they follow.  Start at one end of the system and work 
in a grid pattern until you have checked the whole system 
thoroughly.  When this is completed, do it again. You are 
the only person that stands between a major water leak and 
a successful conservation program. It could be a long, dry 
summer. Every little bit of conservation will be helpful. 
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 Don’t Miss our Low Loan Rate Program!

 We, at PRWA Financial Services, have been very 
fortunate to put together a group of community banks 
who are offering our members low rates and extended 
terms with very modest caps on future interest rates.  
These funds are available for refinancing of existing 
loans or new capital projects.

 It is in your system’s best interest to take advantage 
of these programs today as all indications are that 
rates will go up by the end of the year.  You don’t have 
to draw the money down or pay interest until you use 
it.

 We have been fortunate in recent months to assist 
some of our members to refinance existing loans 
saving their systems hundreds of thousand dollars.  

Low Loan Rates
by Bud Bullock

Bud Bullock 
Financial Services 

bbullock@prwa.com

Alerting your management to this program will 
enhance your value to them.

 The process is relatively simple.  We work with 
your management and the participating banks to 
customize the loan for you creating the maximum 
savings ($$$ for you).  Your system can save money 
by reducing the monthly payment, shortening the 
length of the loan or both.

 If we can help, please contact me at PRWA 
Financial Services, 866-328-PRWA (7792) or email 
at bbullock@prwa.com.
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Revised Total Coliform Rule
by Glenn Cowles

 The Total Coliform Rule (TCR), a National Primary 
Drinking Water Regulation (NPDWR), was published 
in 1989 and became effective in 1990. The rule set both 
a health goal (Maximum Contaminant Level Goal, 
or MCLG) and legal limits (Maximum Contaminant 
Levels, or MCLs) for the presence of total coliforms in 
drinking water. EPA set the MCLG for total coliforms 
at zero because there have been waterborne disease 
outbreaks in which researchers found very low levels of 
coliforms, so any level indicates some health risk. The 
MCL levels are based on the positive sample tests for 
total coliforms (monthly MCL), or for total coliforms 
and Escherichia coli (E. coli) or fecal coliforms (acute 
MCL).
 EPA published the Revised Total Coliform Rule 
(RTCR) In the Federal Register on Feb. 13, 2013. All 
public water systems (PWSs) will be required to comply 
with RTCR beginning in April 2016. Until the RTCR 
goes into effect, PWSs are to continue complying with 
the current Total Coliform Rule.
 Under the RTCR, if monitoring results show 
a system may be vulnerable to contamination, an 

assessment is performed to identify sanitary defects. 
Correction of all sanitary defects found during the 
assessment is then required. The upcoming revised 
rule will also drop the former, non-acute (monthly) 
maximum contaminant level (MCL) for coliforms. The 
rule establishes an MCL for E. coli. 
 Before April 1, 2016 Public Water Systems (PWS) 
must develop a written sample siting plan that identifies 
the system’s sample collection schedule and all sample 
sites, including sites for routine and repeat monitoring. 
PWSs monitoring quarterly or annually must also 
identify additional routine monitoring sites in their 
sample siting plans. Sample siting plans are subject to 
state review and revision.
 The RTCR requires PWSs that have an indication 
of coliform contamination (e.g., as a result of TC+ 
samples, E.coli MCL violations, performance failure) 
to assess the problem and take corrective action. There 
are two levels of assessments (i.e., Level 1 and Level 2) 
based on the severity or frequency of the problem.  
 The purpose of Level 1 and Level 2 Assessments is 
to find sanitary defects at the PWS including sanitary 
defects that could provide a pathway of entry for 
microbial contamination, or sanitary defects that 
indicate failure (existing or potential) of protective 
barriers against microbial contamination. When 
sanitary defects are identified during a Level 1 or 
Level 2 Assessment, they should be corrected as soon 
as possible to protect public health. The PWS must 
complete corrective actions no later than the time the 
assessment form is submitted to the state, which must 
be within 30 days of triggering the assessment, or 
within state-approved timeframe which was proposed 
in the assessment form.
 For more information on the federal RTCR, water 
systems can visit EPA’s website on this regulation at:  
http://water.epa.gov/lawsregs/rulesregs/sdwa/tcr/
regulation revisions.cfm.

Glenn Cowles 
Water Circuit Rider 

gcowles@prwa.com
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 Saegertown Borough is located in Crawford County 
in the northwest corner of Pennsylvania. The population  
of the borough is approximately 1,000 
residents. Saegertown Borough provides 
municipal water to the residents and  
industry located within the borough utilizing groundwater  
wells as the source. The demand on the system was  
approaching the maximum capacity of the existing five  
wells that were being utilized. Saegertown Borough  
retained Groundwater Resources, LLC, a local geologic  
consulting firm, to assist the borough in expanding the 
present system to meet current and future demands.
 The Saegertown Borough Water System was  
established around 1910 and is solely owned by the  
borough and its residents. The system has been  
continually improved over the years and consisted 
of five water wells, two reservoirs and a distribution  
system that encompasses the entire borough. The present  
wells are distributed through the borough and one is in 
Hayfield Township. The reservoirs have a total storage 
capacity of 775,000 gallons (350,000 gallons and 425,000 
gallons).
 The system presently supplies the residents, 47  
commercial units and 17 industries. From 1999-2005 
the borough pumped an average of 268 million gallons 
per year. Then, in 2006 and 2007 the borough pumped 
an average of 353 million gallons per year, an increase 
of 32%. At this point Saegertown Borough Council  
realized additional water capacity was needed to offset 
any major problems such as a polluted well or a major 
mechanical problem.

Project Planning
 In 1990, four industrial sites covering a 100-acre area 
within Saegertown Borough, were added to the National 
Priority List (NPL) and designated for environmental 
action under the Comprehensive Environmental Response, 
Compensation and Liability Act of 1980 (CELCLA). These 
four sites were designated the “Saegertown Industrial 
Superfund Site”.
 After initial investigative work conducted by the U.S. 
Environmental Protection Agency (U.S. EPA) and the  
Pennsylvania Department of Environmental Protection 
(PADEP), two of the four sites were retained for remedial 
efforts under the U.S. EPA Superfund Record of Decision 
(ROD) in 1993 and remained on the NPL. The two sites 
that remained on the list were the former GATX site and 
the LORD Corporation facility. Both sites underwent 
extensive remedial efforts that continue today at the 
LORD site. The GATX site was removed from the NPL list 
after all remedial actions had been completed and the site 
was approved for unlimited, unrestricted use by the U.S. 
EPA. The GATX site was obtained by Saegertown Borough 
and now houses the borough building and Saegertown 
Volunteer Fire Department building.
 The LORD site remediation activities included 
treating the impacted groundwater plume to the 
greatest extent possible. The LORD Corporation 
had retained Arcadis, U.S. Inc. to determine 
the extent and type of contamination present and 
to provide remedial options. Due to the complexity 
of the glacial deposits and the surface features 
that are present on the property, an enhanced 
bioremediation of the contaminates was implemented 
by Arcadis on behalf of LORD. The remedy was proven 
to be effective and led to significant reduction of the 
contaminated groundwater plume. Remediation and long 
term monitoring are on-going at the LORD facility. 
 In order to enable the borough to continue 
to provide water to the residents and the ever 
growing industrial base, the borough needed to 
add additional groundwater sources to the existing  
system. The borough tasked Groundwater 
Resources to evaluate the potential to site 
additional wells within the borough boundaries. 
The location and siting of additional 
groundwater supply wells within the borough 
proved to be a complex effort. There were  
limits to available locations within the borough that met 
the present PADEP criteria, were owned by the borough, 
and had unconsolidated aquifer material present.

(Continued on the following page)
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 Groundwater Resources’ evaluation indicated the 
only one site within the borough had the potential to site 
additional groundwater sources based on the site criteria 
listed above. The portion of the Saegertown Industrial 
Superfund site that comprised the former GATX site was 
determined to be the best available property on which to 
site additional groundwater wells.
 Charles Lawrence, Borough Manager, and Groundwater 
Resources prepared a phased work plan to evaluate the 
site for development. Groundwater Resources installed 
five shallow borings to confirm site conditions were as 
expected. Based on the results of those borings, small 
diameter (6-inch) test wells were installed to obtain 
aquifer samples for analysis. Once those samples were 
obtained and analyzed, Groundwater Resources made final 
production well recommendations to the borough.
 The borough was aware of the potential environmental 
impacts of installing public water supply wells on a former 
Superfund Site (GATX) immediately adjacent to an active 
Superfund Site (LORD). Through discussions with other stake 
holders, the U.S. EPA, the PADEP and the U.S. Army Corps 
of Engineers, a plan was developed that would allow for the 
installation, testing, and monitoring of two large diameter, 

(Continued on the following page)

(Continued from the previous page)
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high capacity water wells by the borough. Two 12-inch 
diameter production wells were installed by Groundwater 
Resources and Brooks Well Drilling. Additionally, LORD 
Corporation agreed to install additional site perimeter  
monitoring wells on the LORD property and the borough 
installed four additional monitoring wells in the proposed 
well field.
 
Geological Description of the Project Site
 Saegertown Borough is underlain by bedrock of 
Mississippian and Devonian age. The older Devonian 
age rocks are located in the center of the deeply incised 
valleys. The structure of the bedrock within the area is 
non-descript, with little, if any, subsurface structural 
features present. The Mississippian age rocks are found 
on the valley walls and upland areas surrounding the 
borough and; therefore, are not important as aquifers for 
the borough. The Devonian age bedrock found within the 
Saegertown Borough area consists of undifferentiated 
shale, siltstone and sandstone of the Venango Formation.
The major valleys of the area have unconsolidated deposits 
of glacial material. These unconsolidated deposits vary 
in thickness and in texture. The unconsolidated deposits 
can be up to 500 feet thick in the major glacial valleys. 
The unconsolidated deposits consist of varying mixtures 
of clay, silt, sand, gravel and boulders.
 These unconsolidated glacial deposits comprise 
the aquifers for all five borough production wells. The 
deposits have high yield potential and typically provide 
water that requires little, if any, treatment other than 
disinfection. Borough Wells #1 and #2 are the borough’s 
oldest and most reliable supplies and are the closest in 
proximity to the proposed new production well locations. 
These wells yield approximately 400 gpm each when at 
peak efficiency. Wells #1 and #2 are completed to depth 
of 62 feet and 49 feet, respectively.

Well Contruction
 The new production wells (Well #6 & #7) were 
constructed by drilling and driving an 18-inch steel well 
casing to a depth of approximately 20 feet below grade. 
A second string of 12-inch casing was advanced to the 
anticipated total depth of each well by drilling and driving 
using cable tool methods. Formation samples were 
collected and sieve analyses were conducted to confirm 
the results from the test well samples that were used to 
select the appropriate screen slot sizes.
 Telescoping 12-inch Johnson Stainless Steel well 
screen was then installed in each well and the 12-inch 
casing was pulled back to expose the well screen to the 
formation. Each well screen was a total 12 feet long with 
10-feet of 0.125-inch slot opening and 2-feet of tight 
wind (no slots) at the top of the screen. A K-packer was 
installed above the tight wind section of the screen in 
order to seal against the 12-inch casing.
 Each well screen interval was developed using 
a Brooks Drilling cable tool rig by surging using a 
surge block. Each screen was developed in two-foot 
overlapping intervals to provide complete development. 
Fine sediments pulled through the screen were removed 
using a suction style bailer. To improve development 
activities, a pump was also used during surging activities 

(Continued from the previous page)
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to remove water containing suspended fines from the 
well. This pumping aided in the removal of fine silt and 
clay sediments. A total of 40 hours of development was 
conducted on each well screen.
 The annulus between the 18-inch casing and the 
12-inch casing was grouted to provide a seal. The grout 
was pumped into the annulus of each well using a tremmie 
tube so that all grout was placed from the bottom of the 
annulus back to surface.
 
Pump Test and Aquifer Characteristics
 Long term pumping tests were conducted on 
each well. PW-6 was pumped for 72 hours and 
PW-7 for 48 hours. A stepped rate pumping test 
was conducted at the start of each constant rate  
test to provide baseline aquifer well performance 
information and to allow selection of an appropriate long-
term aquifer testing rates. The step test for PW-6 was 
conducted at a rate of 100 gpm, 200 gpm and 450 gpm. 
The step test for PW-7 was conducted at a rate of 100 gpm, 
200 gpm and 225 gpm.
 Monitoring wells had been installed in the area 
surrounding the two production wells. A total of six 
observation wells were installed on the Saegertown 
Borough property and three additional wells were installed 
on the LORD Corporation property located, approximately 

800 to 900 feet south of the production wells. To date 
no influence has been detected in the plume associated 
with the LORD site. Extensive monitoring of water quality 
parameters from the new production wells has not 
detected any evidence that contaminates once found on 
the site are still present.
 In 2013 the project that encompassed both the 
LORD Superfund Site remediation and the installation 
and operation of two new high capacity public water 
supply wells was awarded a National Groundwater 
Association Outstanding Groundwater Protection Award 
in the Groundwater Supply Category. The team work 
of industry (LORD Corp.), municipality (Saegertown 
Borough), regulatory agencies (U.S. EPA, PADEP) 
consultants (Groundwater Resources, Arcadis) and well 
drillers (Groundwater Resources, Brooks Drilling) made 
a very complex and potential negative project succeed. 
All parties worked together with the outcome providing 
much needed water to the community without adversely 
impacting ongoing remediation of impacted groundwater.
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Don’t Forget Your Maintenance!
by Matt Genchur

 As I sit here at home on one of our sunny, early Spring 
days, I take a minute to wander around my property (or 
“the south 40” as my wife calls it).  As a look around at 
the flowers that have come up, the grass starting to grow 
and get green, the buds on the trees, I am reminded of 
one thing: golf season!  Ok, so actually two things…golf 
season and maintenance.  Now is the time of year where 
I need to check the tractor and other lawn equipment 
for the season.  Now is the time of year where you clean 
things up from winter – rocks, small leaf piles, and broken 
limbs to name a few.  In doing all of this, I also began to 
wonder how you as a water system should be handling 
your maintenance.  Not so much the trucks, backhoes, 
hydrants and valves, but your watershed maintenance.
 Wait, what?  Watershed maintenance?  Yes, the 
springtime is perfect for roaming your “south 40” and see 
what surprises might be awaiting you.  The weather is nice 
enough to want to be outside and the trees and shrubs are 
still bare so you can see all sorts of things on the ground 
and from a distance.  The brush isn’t so grown up that it’s 
hard to get through if you actually need to get into a tight 
spot.  So, here are some things that you can be doing in 
early Spring to better protect your greatest investment: 
your supply of drinking water.
 For groundwater systems, here are some things to 
consider:
• The area that influences your well’s supply of water is 

probably not that sizable compared to some of your 
surface water peers.  Start with the property you own 
and work out from there.

• If you have maintenance sheds or buildings near 
the well, take inventory that the winter (especially 
this past one) didn’t damage or crack any chemical 
containers or potentially hazardous materials that 
were stored on site.

• Take a walk or drive around neighboring properties 
(legally, of course).  Have a dialogue with landowners 
with large amounts of property nearby.  Did they make 
any dramatic changes to anything on their property?  
Did land near your well change ownership?  New 
neighbors means new opportunities to educate and 
establish proper and safe practices from the get-go.

• Make sure that no animals decided to find safe haven 
in your well.  Having a sanitary well cap would likely 
eliminate this threat, but if you don’t have one of 
those, you’re leaving yourself vulnerable. 

  
For systems that rely on surface water, here are a few 
things to consider:
• If you own or control your watershed lands, take a 

hike around.  Follow the stream segments that lead 
into your reservoir or intake.  All it takes is one dead 
deer in the stream to really ruin your day.

• People are also thinking Spring by cleaning out their 
attics, garages, basements, and then finding a place 
to dump it illegally.  Check out those “hot spots” for 
any new activity. Consider working with local law 
enforcement to increase patrols in particularly bad 
areas for dumping.

• Be proactive in engaging with your upstream 
neighbors, especially if your water comes from a 
larger watershed area.  Among other activities, now is 
the time of year when new construction kicks in.  This 
means not only the land conversion to residential, 
commercial, or industrial properties (and new 
potential threats to your system), but now you have 
erosion and sediment to contend with if the property 
isn’t adequately set up to capture those things.

• Be aware of seasonal changes in water quality.  This 
includes lake turn-over if it’s large enough, as well as 
just the understanding of water quality changes with 
the increases in temperature.

 So enjoy the warmer weather as things begin to green 
up.  Take advantage of the window that mother nature 
offers us and take care of your proper maintenance, 
because without your raw sources of drinking water, you 
wouldn’t exist!

Matt Genchur 
Source Water

Protection Manager 
gcowles@prwa.com
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Meet Mike Harrington

After a brief stint in college and a few  
years as a water operator in the Midwest,  
Mike Harrington and his wife settled in  
Maryland. He worked in  Annapolis and  
Baltimore, working as a water and  
wastewater operator, where he believes  
that operators gain the most knowledge.

”You get into a specific operational issue 
on the plant, and you get into the fine 
tuning,” he said. “You get into the nuts 
and bolts of it all while you’re on the job.” 
 
Eventually, he moved into the industrial  
side of the water industry, manufacturing  
products and doing field 
service work. In the early 
1990s, he started turning his  
focus to training, and in 
1996 he began training 
for USA BlueBook as an  
independent contractor. 
Almost 20 years later, USA 
BlueBook is still his primary 
client, representing about 
60% of his workload, 
and he has a handful of other clients in 
Maryland, Delaware and Ohio. 

Nowadays, training is Harrington’s main  
responsibility. He travels about 50% 
of his time to train.  He feels equally 
confident when teaching water or  
wastewater treatment, and collection  
or distribution systems. Harrington said 
his favorite part of his job is the interaction 
with the operators that he meets in the 
classroom setting.

“My job is to maximize the training  
mechanisms on behalf of operators so that  

they can get their contact hours for license  
renewal,” he said.

Over the years, Harrington has seen 
many changes in the industry. In the 
1970s, it was not required that all 
operators have licenses to work, which 
has since changed. There have been 
an increasing number of certification 
requirements, as well. Now, an operator 
not only needs to acquire enough 
contact hours to get licensed, but the  
classes he takes must be directly related 
to what he is doing in the treatment 
plant. As technology grows, there will 

be more flexibility for  
operators to choose 
to take classes online, 
saving the municipality 
time and money.

One challenge Harrington 
faces when teaching a 
class is presenting his 
material in a way that 
will help operators of all 

levels. In the beginning of class he will 
ask who everybody is, where they are 
from, and how long they have been in 
the industry.   

“I want to find out how they got here and 
why they chose this industry,” he said.

Harrington is very optimistic for the future 
of the industry, and is confident that with 
some determination from current operators  
and personnel, it will only continue to  
prosper. While those in the industry  
essentially sell water to all the customers 
in their municipality, they don’t make 

enough of an effort to promote the 
services they provide. 

“What many people fail to recognize 
is that water operators have the direct 
responsibility for the safety and health 
for thousands of human beings 24 hours 
a day. With that kind of responsibility, 
you’d think it holds much more prestige. 
That’s the biggest thing for me right now- 
the lack of recognition of the role that 
operators play,” he said. 

Harrington believes that municipalities  
need to consider the future and take a 
very integrative approach to determining  
how to attract young people to this  
occupation. The average age of certified 
operators is about 55 years, and in the 
coming years, many of them will retire. 
Harrington believes municipalities need 
to reach out to young kids- start in middle  
school, attend career days at schools, 
and show the kids what the daily tasks 
of an operator really are. Operators need 
to get them interested and excited at the 
prospect of working in the water industry, 
because most of them have  may never  
considered it.

“If there were any time for operators 
to join the industry, it appears now is 
that time. We’re going to start seeing  
municipalities competing for operators, 
which will be better for the operator in the 
long run. This is a great chance for them 
to join an industry that has enormous  
opportunities for growth, where they 
will be a hot commodity, and once they 
obtain that certification, they can go 
anywhere!”

Like most people in the industry, Mike Harrington did not grow up 
dreaming of becoming a water and  wastewater operator. Yet over 40 
years have passed since his first day being tossed into the position of 
running a water plant while serving in the military in Vietnam, and he’s 
still an operator. Over the course of decades, Harrington has gained 
valuable experience in system operations, taught countless training 

classes across the country, and formed a vision for the future.

By Kristen Hopf

“If there 
were any time 
for operators 

to join the 
industry, it 

appears now 
is that time.”
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Date Course Title Hrs Type Location Instructor Memb Non-Memb

7/15/14 #445 Principles of Locating & Audit Prep For Water System Personnel 7 Water Blair Glenn Cowles $80 $115

7/16/14 #2952 Securing Drinking Water & Wastewater Treatment Facilities 5 Both Bucks Robin Montgomery $95 $130

7/16/14 #6434 Storm Water Management 5 Both Dauphin Mark Gregory $80 $115

7/16/14 #873 Source Water Protection - Managing Risks 6 Water Butler Don Muir $80 $115

7/17/14 #1836 System Maintenance 6 Both Fayette New Person $80 $115

7/17/14 #2897 CMOM 6 Both Monroe Tom Goehring $80 $115

7/17/14 #3608 GIS 4 Both Erie Matt Genchur $80 $115

7/22/14 #146 Operator Health & Safety Survival Guide 6 Both Somerset Joel Jordan $80 $115

7/22/14 #3608 GIS 4 Both Potter Matt Genchur $80 $115

7/22/14 #3628/#5342 Wastewater Microbiology/Staining Techniques 6 WW Dauphin Michael Gerardi $175 $210

7/22/14 #445 Principles of Locating & Audit Prep For Water System Personnel 7 Water Washington Glenn Cowles $80 $115

7/23/14 #6434 Storm Water Management 5 Both Lycoming Mark Gregory $80 $115

7/23/14 #873 Source Water Protection - Managing Risks 6 Water Adams Don Muir $80 $115

7/24/14 #1836 System Maintenance 6 Both Clarion New Person $80 $115

7/24/14 #2897 CMOM 6 Both Chester Tom Goehring $80 $115

7/24/14 #5657 Inflow & Infiltration Toolbox 6 WW Beaver Chris Shutt $80 $115

7/29/14 #146 Operator Health & Safety Survival Guide 6 Both Lancaster Joel Jordan $80 $115

7/30/14 #2952 Securing Drinking Water & Wastewater Treatment Facilities 5 Both Warren Robin Montgomery $95 $130

7/31/14 #2377 Water Filtration Options 6 Water Berks Joel Jordan $80 $115

8/05/14 #6434 Storm Water Management 5 Both Clearfield Mark Gregory $80 $115

8/11-14/14 #4013 OSHA Saftey Training 32 Both Luzerne Louis Yanora $665 $685

8/12/14 #2377 Water Filtration Options 6 Water Lackawanna Joel Jordan $80 $115

8/12/14 #3608 GIS 4 Both Lancaster Matt Genchur $80 $115

8/12/14 #3628/#5342 Wastewater Microbiology/Staining Techniques 6 WW Lycoming Michael Gerardi $175 $210

8/12/14 #445 Principles of Locating & Audit Prep For Water System Personnel 7 Water Berks Glenn Cowles $80 $115

8/13/14 #2952 Securing Drinking Water & Wastewater Treatment Facilities 5 Both Somerset Robin Montgomery $95 $130

8/13/14 #873 Source Water Protection - Managing Risks 6 Water Washington Don Muir $80 $115

8/14/14 #1836 System Maintenance 6 Both Butler New Person $80 $115

8/14/14 #2377 Water Filtration Options 6 Water Lycoming Joel Jordan $80 $115
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Date Course Title Hrs Type Location Instructor Memb Non-Memb

8/14/14 #2897 CMOM 6 Both Tioga Tom Goehring $80 $115

8/18-20/14 #1912 ASSE Backflow Prevention Assembly Repair Cert & Re-cert 20 Both Luzerne Louis Yanora $875 $895

8/19/14 #146 Operator Health & Safety Survival Guide 6 Both Clarion Joel Jordan $80 $115

8/19/14 #3608 GIS 4 Both Bedford Matt Genchur $80 $115

8/20/14 #873 Source Water Protection - Managing Risks 6 Water Clearfield Don Muir $80 $115

8/21/14 #1836 System Maintenance 6 Both Monroe New Person $80 $115

8/21/14 #2897 CMOM 6 Both Snyder Tom Goehring $80 $115

8/21/14 #5657 Inflow & Infiltration Toolbox 6 WW Erie Chris Shutt $80 $115

8/26/14 #3628/#5342 Wastewater Microbiology/Staining Techniques 6 WW York Michael Gerardi $175 $210

8/26/14 #6434 Storm Water Management 5 Both Berks Mark Gregory $80 $115

8/27/14 #2952 Securing Drinking Water & Wastewater Treatment Facilities 5 Both Franklin Robin Montgomery $80 $115

8/28/14 #5656 Wastewater Collection System Basics 7 WW Washington Chris Shutt $80 $115

9/09/14 #873 Source Water Protection - Managing Risks 6 Water Berks Don Muir $80 $115

9/10/14 #2952 Securing Drinking Water & Wastewater Treatment Facilities 5 Both Centre Robin Montgomery $95 $130

9/10/14 #3608 GIS 4 Both Monroe Matt Genchur $80 $115

9/11/14 #1836 System Maintenance 6 Both Erie New Person $80 $115

9/11/14 #2897 CMOM 6 Both Snyder Tom Goehring $80 $115

9/11/14 #5657 Inflow & Infiltration Toolbox 6 WW Lycoming Chris Shutt $80 $115

9/11/14 #6434 Storm Water Management 5 Both Franklin Mark Gregory $80 $115

9/16/14 #146 Operator Health & Safety Survival Guide 6 Both Washington Joel Jordan $80 $115

9/16/14 #445 Principles of Locating & Audit Prep For Water System Personnel 7 Water Luzerne Glenn Cowles $80 $115

9/17/14 #2952 Securing Drinking Water & Wastewater Treatment Facilities 5 Both Lackawanna Robin Montgomery $95 $130

9/17/14 #3608 GIS 4 Both Dauphin Matt Genchur $80 $115

9/17/14 #873 Source Water Protection - Managing Risks 6 Water Erie Don Muir $80 $115

9/18/14 #1836 System Maintenance 6 Both Potter New Person $80 $115

9/18/14 #2377 Water Filtration Options 6 Water Butler Joel Jordan $80 $115

9/18/14 #2897 CMOM 6 Both Warren Tom Goehring $80 $115

9/18/14 #6434 Storm Water Management 5 Both Adams Mark Gregory $80 $115

9/23/14 #146 Operator Health & Safety Survival Guide 6 Both Franklin Joel Jordan $80 $115

9/23/14 #445 Principles of Locating & Audit Prep For Water System Personnel 7 Water Lycoming Glenn Cowles $80 $115
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Column: MEMBERHIP
What’s On Tap?
by Chris Shutt

 I know this will sound like I am beating the proverbial 
dead horse, and you had to have heard this before, but! 
That’s a “BIG BUT”!! If you do a comprehensive I&I 
study and then take appropriate action to rectify the 
problem areas, then you can save thousands of dollars 
on the cost of plant upgrades. You need to start at the 
beginning and work your way to the end. The beginning 
is the collection, and the end is the plant. Less water in 
the collection system then the less water in the plant, 
the least amount in the plant then the less in electrical 
and maintenance costs.
 This simple fact is as plain as the nose on your face. 
But yet I see hundreds of thousands of dollars spent on 
plant expansion because someone didn’t do their job 
and put an expensive bandage on a major problem. 
Now come on, if you yourself had surface water running 
down hill towards your house and it hit the back of the 
house and filled your basement, would you dig your 
basement deeper so your things won’t get wet or would 

Chris Shutt 
Membership 
Circuit Rider 

clshutt@prwa.com

you do something up hill to take care of the water so it 
doesn’t get in the basement? 
 Just start with breaking down your system into 
areas and do flow monitoring of each section. Find out 
where the greatest flow is coming from then do a proper 
smoke test. Then if necessary dye test, the camera, 
and then fix or replace. The approximate cost of I&I 
treatment is $4.00 per thousand gallons. So how much 
in a year’s time do you treat? Now what kind of savings 
would it be for you?
 That’s it for now! So “Remember” “Be Proud of 
What YOU Do and Do it Well”!

PS:  Did you know that as far back as Babylonia Formal 
brick construction 
sewers took wastes 
away underground?  



For more information on the PWM 100 or the 
PAX Water Mixer Family, call l.866.729.6493 
www.paxwater.com 

ll::IPAX 
WATER TECHNOLOGIES. 
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Technical:  WASTEWATER

SEQUENCING BATCH REACTORS
United States Environmental Protection Agency
Office of Water
Washington, D.C.  EPA 832-F-99-073  September 1999

 
THIS ARTICLE IS PART TWO  

OF A TWO-PART SERIES 
CONTINUED FROM SPRING 2014

Wastewater Technology Fact Sheet:

Construction
 Construction of SBR systems can typically require 
a smaller footprint than conventional activated sludge 
systems because the SBR often eliminates the need for 
primary clarifiers. The SBR never requires secondary 
clarifiers. The size of the SBR tanks themselves will be 
site specific, however the SBR system is advantageous if 
space is limited at the proposed site. A few case studies are 
presented in Table 2 to provide general sizing estimates at 
different flow rates. Sizing of these systems is site specific 
and these case studies do not reflect every system at that 
size.

 The actual construction of the SBR tank and 
equipment may be comparable or simpler than a 
conventional activated sludge system. For Biological 
Nutrient Removal (BNR) plants, an SBR eliminates the 
need for return activated sludge (RAS) pumps and pipes. 

It may also eliminate the need for internal Mixed Liquor 
Suspended Solid (MLSS) recirculation, if this is being used 
in a conventional BNR system to return nitrate-nitrogen.
 The control system of an SBR operation is more 
complex than a conventional activated sludge system 
and includes automatic switches, automatic valves, and 
instrumentation. These controls are very sophisticated in 
larger systems. The SBR manufacturers indicate that most 
SBR installations in the United States are used for smaller 
wastewater systems of less than two million gallons per 
day (MGD) and some references recommend SBRs only 
for small communities where land is limited. This is not 
always the case, however, as the largest SBR in the world is 
currently a 10 MGD system in the United Arab Emirates.

Tank and Equipment Description
 The SBR system consists of a tank, aeration and 
mixing equipment, a decanter, and a control system.  The 
central features of the SBR system include the control unit 
and the automatic switches and valves that sequence and 
time the different operations.  SBR manufacturers should 

be consulted for recommendations 
on tanks and equipment. It is typical 
to use a complete SBR system 
recommended and supplied by a 
single SBR manufacturer. It is possible, 
however, for an engineer to design 
an SBR system, as all required tanks, 
equipment, and controls are available 
through different manufacturers. 
This is not typical of SBR installation 
because of the level of sophistication 
of the instrumentation and controls 
associated with these systems.
 The SBR tank is typically 
constructed with steel or concrete. 
For industrial applications, steel 
tanks coated for corrosion control are 
most common while concrete tanks 
are the most common for municipal 
treatment of domestic wastewater. 
For mixing and aeration, jet aeration 
systems are typical as they allow 

mixing either with or without aeration, but other aeration 
and mixing systems are also used.  Positive displacement 
blowers are typically used for SBR design to handle 
wastewater level variations in the reactor.
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 As previously mentioned, the decanter is the primary 
piece of equipment that distinguishes different SBR 
manufacturers. Types of decanters include floating and 
fixed. Floating decanters offer the advantage of maintaining 
the inlet orifice slightly below the water surface to 
minimize the removal of solids in the effluent removed 
during the DRAW step. Floating decanters also offer the 
operating flexibility to vary fill-and-draw volumes. Fixed 
decanters are built into the side of the basin and can be 
used if the Settle step is extended. Extending the Settle 
step minimizes the chance that solids in the wastewater 
will float over the fixed decanter. In some cases, fixed 
decanters are less expensive and can be designed to allow 
the operator to lower or raise the level of the decanter. 
Fixed decanters do not offer the operating flexibility of the 
floating decanters.

Health and Safety
 Safety should be the primary concern in every 
design and system operation. A properly designed and 
operated system will minimize potential health and safety 
concerns. Manuals such as the Manual of Practice (MOP) 
No. 8, Design of Municipal Wastewater Treatment Plants, 
and MOP No. 11, Operation of Municipal Wastewater 
Treatment Plants should be consulted to minimize these 
risks. Other appropriate industrial wastewater treatment 
manuals, federal regulations, and state regulations 
should also be consulted for the design and operation of 
wastewater treatment systems.

Performance
 The performance of SBRs is typically comparable to 
conventional activated sludge systems and depends on 
system design and site specific criteria. Depending on 
their mode of operation, SBRs can achieve good BOD and 
nutrient removal. For SBRs, the BOD removal efficiency is 
generally 85 to 95 percent.  
 SBR manufacturers will typically provide a process 
guarantee to produce an effluent of less than:

•  10 mg/L BOD
•  10 mg/L TSS
•  5 - 8 mg/L TN
•  1 - 2 mg/L TP

Operation and Maintenance
 The SBR typically eliminates the need for separate 
primary and secondary clarifiers in most municipal 
systems, which reduces operations and maintenance 
requirements. In addition, RAS pumps are not required. 

In conventional biological nutrient removal systems, 
anoxic basins, anoxic zone mixers, toxic basins, toxic basin 
aeration equipment, and internal MLSS nitrate-nitrogen 
recirculation pumps may be necessary. With the SBR, 
this can be accomplished in one reactor using aeration/
mixing equipment, which will minimize operation and 
maintenance requirements otherwise be needed for 
clarifiers and pumps.
 Since the heart of the SBR system is the controls, 
automatic valves, and automatic switches, these systems 
may require more maintenance than a conventional 
activated sludge system. An increased level of 
sophistication usually equates to more items that can fail 
or require maintenance. The level of sophistication may be 
very advanced in larger SBR wastewater treatment plants 
requiring a higher level of maintenance on the automatic 
valves and switches.
 Significant operating flexibility is associated with 
SBR systems. An SBR can be set up to simulate any 
conventional activated sludge process, including BNR 
systems. For example, holding times in the Aerated 
React mode of an SBR can be varied to achieve 
simulation of a contact stabilization system with  
a typical hydraulic retention time (HRT) of 3.5 to 7 hours 
or, on the other end of the spectrum, an extended aeration 
treatment system with a typical HRT of 18 to 36 hours. 
For a BNR plant, the aerated react mode (oxic conditions) 
and the mixed react modes (anoxic conditions) can be 
alternated to achieve nitrification and denitrification. 
The mixed fill mode and mixed react mode can be used 
to achieve denitrification using anoxic conditions. In 
addition, these modes can ultimately be used to achieve 
an anaerobic condition where phosphorus removal can 
occur. Conventional activated sludge systems typically 
require additional tank volume to achieve such flexibility. 
SBRs operate in time rather than in space and the number 
of cycles per day can be varied to control desired effluent 
limits, offering additional flexibility with an SBR. 
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Costs
 This section includes some general guidelines as well 
as some general cost estimates for planning purposes. It 
should be remembered that capital and construction cost 
estimates are site-specific.  Budget level cost estimates 
presented in Table 3 are based on projects that occurred 
from 1995 to 1998. Budget level costs include such as the 
blowers, diffusers, electrically operated valves, mixers, 
sludge pumps, decanters, and the control panel. All costs 
have been updated to March 1998 costs, using an ENR 
construction cost index of 5875 from the March 1998 
Engineering News Record, rounded off to the nearest 
thousand dollars.

 In Table 4, provided a range of equipment costs for 
different design flow rates is provided. Note: Budget level 
cost estimates provided by Babcock King - Wilkinson, 
L.P., August 1998.
 Again the equipment cost items provided do not 
include the cost for the tanks, sitework, excavation/
backfill, installation, contractor’s overhead and profit, 
or legal, administrative, contingency, and engineering 
services. These items must be included to calculate the 
overall construction costs of an SBR system. Costs for 
other treatment processes, such as screening, equalization, 
filtration, disinfection, or aerobic digestion, may be 
included if required. 

 The ranges of construction costs for a complete, installed 
SBR wastewater treatment system are presented in Table 5. 
The variances in the estimates are due to the type of sludge 
handling facilities and the differences in newly constructed 
plants versus systems that use existing plant facilities. As 
such, in some cases these estimates include other processes 
required in an SBR wastewater treatment plant.
 There is typically an economy of scale associated with 
construction costs for wastewater treatment, meaning that 
larger treatment plants can usually be constructed at a lower 
cost per gallon than smaller systems. The use of common 
wall construction for larger treatment systems, which can be 
used for square or rectangular SBR reactors, results in this 
economy of scale.
 Operations and Maintenance (O&M) costs associated 
with an SBR system may be similar to a conventional 
activated sludge system. Typical cost items associated with 
wastewater treatment systems include labor, overhead, 
supplies, maintenance, operating administration, utilities, 
chemicals, safety and training, laboratory testing, and solids 
handling.  Labor and maintenance requirements may be 
reduced in SBRs because clarifiers, clarification equipment, 
and RAS pumps may not be necessary.  On the other hand, 
the maintenance requirements for the automatic valves and 
switches that control the sequencing may be more intensive 
than for a conventional activated sludge system. O&M costs 
are site specific and may range from $800 to $2,000 dollars 
per million gallons treated.

REFERENCES
1) AquaSBR Design Manual. Mikkelson, K.A. of Aqua-Aerobic Systems. Copyright 
1995. 2). Arora, Madan L. Technical Evaluation of Sequencing Batch Reactors. 
Prepared for U.S. EPA. U.S. EPA Contract No. 68-03- 1821. 3). Engineering News-
Record. A publication of the McGraw Hill Companies, March 30, 1998. 4). Irvine, 
Robert L. Technology Assessment of Sequencing Batch Reactors. Prepared for U.S. 
EPA. U.S. EPA Contract No. 68-03- 3055. 5). Liu, Liptak, and Bouis. Environmental 
Engineer*s Handbook, 2nd edition. New York: Lewis Publishers. 6). Manufacturers 
Information. Aqua-Aerobics, Babcock King-Wilkinson, L.P., Fluidyne, and Jet 
Tech Systems, 1998. 7). Metcalf & Eddy, Inc. Wastewater Engineering: Treatment, 
Disposal, Reuse. 3rd edition. New York: McGraw Hill. 8). Parsons Engineering 
Science, Inc. Basis of Design Report - Urgent Extensions to Maray Sewer Treatment 
Works, Abu Dhabi, UAE, 1992. 9). Norcross, K.L., Sequencing Batch Reactors - An 
Overview. Technical Paper published in the IAWPRC 1992 (0273-1221/92).  Wat. 
Sci. Tech., Vol. 26, No. 9-11, pp. 2523 - 2526. 10). Peavy, Rowe, and Tchobanoglous: 
Environmental Engineering. New York: McGraw-Hill, Inc. 11). U.S. EPA. Innovative 
and Alternative Technology Assessment Manual, EPA/430/9-78-009. Cincinnati, 
Ohio, 1980. 12). U.S. EPA. EPA Design Manual, Summary Report Sequencing Batch 
Reactors. EPA/625/8-86/011, August 1986. 13). Manual of Practice (MOP) No. 8, 
Design of Municipal Wastewater Treatment Plants, 14). Manual of Practice (MOP) 
No. 11, Operation of Municipal Wastewater Treatment Plants.
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PRWA Associate Members
A & H Equipment
A&M Environmental Services
A.C. Schultes
A.Y.  McDonald Mfg. Co., Inc.
Abel Recon
Accent Control Systems
Advance Instruments Inc
Alfred Benesch & Company
Allegheny Field Services
American Avk Company
American Flow Control
Anderson Technical Services
AP Certified Testing Utility Products & Services
Aqua Chemical Supply, Inc.
Aqua Treatment Service, Inc.
ARCADIS
Badger Meter Inc
Baker Manufacturing Co./Monitor Division
Baker, Michael, Jr. Inc.
Bankson Engineers Inc
Barton & Loguidice, PC
Bermad Control Valves
Bissnuss, Inc
Book & Proch Well Drilling
Borton-Lawson
Browns Hill Sand & Glass Block
Buchart-Horn Inc.
Business Management Systems, Inc.
C W Sales Corp.
Caldwell Tanks Inc
Cambridge Brass
Cardno BCM
Cawley Environmental Services Inc
CB&I, Inc.
CCI Spectrum, Inc
Century Engineering, Inc
Charles Morrow & Associates
Charter Machine Co.
Charter Plastics Inc
Chester Engineers
Chlorinators Incorporated
Civil & Environmental Consultants
CME Management LLC
Commercial Fire Hydrant Service
Conrady Consultant Services
Control Systems 21
Coyne Chemical Env’t Svcs
Cummins Bridgeway
CWM Environmental
D&B - Guarino Engineers
Daman Superior, LLC
Daniel Smaglinski
DAS Group
Dennis Sales & Service, Inc
Dixon Engineering, Inc.
DN Tanks
Drnach Environmental, Inc
Duff Company
Dutchland, Inc
DynaTech
E. J. Breneman, L.P.
EADS Group, The
Eagle Microsystems, Inc.
EAP Industries, Inc.
Earth Science Laboratories
Eastcom Associates, Inc.
EGLS / Learco
Eichelbergers, Inc.
EJ
Entech Engineering, Inc.
Envirep/TLC
Environmental Coordination Services & Recycling
Environmental Service Labs Inc
ENZ USA, Inc
ES2, Inc.
Exeter Supply Co
F&E CheckPros
Fairway Laboratories, Inc
Fehr & Howard Sales
Ferguson Waterworks, Inc
Firststates Financial Services
Flow Media Inc
Ford Meter Box Company, Inc.
Foxcroft Equipment & Service Co, Inc
G A Industries
Gannett Fleming, Inc.
Geiger Pump &  Equipment Group
GeoServices, Ltd.

Geosource Engineers
GHD
Gibson Thomas Engineering
Gilmore & Associates, Inc.
Glace Associates Inc
Gmerek Government Relations, Inc.
Godwin Pumps
Graphic Revolutions, LLC
Groundwater Resources, LLC
Groundwater Sciences Corp.
Gwin, Dobson and Foreman, Inc.
H2O Resources, Inc.
Hach Company
Hanover Engineering Assoc Inc
Hasco Sales, Inc.
Hawke,  McKeon & Sniscak LLP
Hazen and Sawyer, PC
HD Supply Waterworks
Herbert, Rowland & Grubic, Inc.
Hill, William F. & Associates, Inc.
HomeServe USA
Hondru Fleet
Hunt Engineers, Architects, & Land Surveyors, PC
I.K. Stoltzfus Service Corp.
Industrial Pump & Motor Repair, Inc.
Insight Pipe Contracting, L.P.
Johnson Controls Inc.
Kappe Associates, Inc
Keller Engineers, Inc.
Kershner Environmental Technologies LLC
Keystone Engineering Group, Inc
Keystone Pump & Power, LLC
KLH Engineers, Inc.
KPI Technology
KTM Associates
KV & M&H Valve Co
L.R. Kimball
Larson Design Group, Inc.
Layne Christensen Company
LB Water
Lee Supply Co, Inc
Liberty Pumps
Linemen’s Supply, Inc
Link Computer Corporation
LRM, Inc.
M & B Environmental, Inc
M Davidson and Associates, Inc
M&T Bank
Magyar & Associates
Mahaffey Laboratory
Main Pool & Chemical Inc.
Markey Utility Operations, Inc.
Martin Water Conditioning
Maryland Biochemical Company, Inc
Master Meter, Inc.
MDG Equipment Co., Inc.
Metron Farnier
Microbac Laboratories, Inc.
Mid Atlantic Pump And Equipment Company
Mid Atlantic Storage Syst, Inc.
Mid-Atlantic Waste Systems
Miller & Sons, Inc.
Milnes Engineering, Inc
Modern Pump & Equipment Inc
Moody & Assoc Inc
Morris Industries
Morris Knowles & Associates, Inc.
Mountain Research, LLC
Mr. Rehab, Inc.
Mueller Co.
Mueller Systems
Myers Environmental Services
National Gunite
National Road Utility Supply, Inc.
Navarro & Wright Consulting Engineers
Negley’s Well Drilling
Neptune Chemical Pump Company
Neptune Technology Group - West & Central, PA
Neptune Techology Group - East
Nichols & Slagle Engineering, Inc.
NIRA Consulting Engineers, Inc.
Nittany Engineering & Associates, LLC
North End Electric Service
Orenco Systems, Inc
PA One Call System, Inc
Parker Brothers Well Drilling, Inc.
Pax Water Technologies
PDIR, Inc.

Penn PRIME
Pipe Tools, Inc.
Pittsburg Tank & Tower Maintenance Co.
Place, John P. Inc.
Pollardwater.com
Pow-R Mole Sales & Service LLC
Precision Laser & Instrument, Inc
Preload, Inc.
Premier Safety & Service, Inc.
Pro Tapping, Inc
Process and Data Automation
Process/Kana Inc
Pyrz Water Supply Co., Inc.
QS1 Software
Quad3 Group, Inc
RA Ross NE, Inc
RAK Computer Associates
RAM Industrial Services
Reading Electric
Reed Manufacturing Co
Reider, M. J. Assoc, Inc.
Rhea Engineers & Consultants, Inc
Richard K Stryker
Rio Supply, Inc. of PA
Riordan Materials Corporation
Robinson Pipe Cleaning Co.
Rockacy and Associates, Inc
Romac Industries
Roome Environmental
Rummel, Klepper & Kahl LLP
SAIC
Sal Chemical Co., Inc
Schreiter Engineering Assoc
Sealguard, Inc.
Seewald Labs, Inc.
Senate Engineering Co
Sensus
Severn Trent  Services, Inc
Shannon Chemical Corp
Sherwood Logan & Associates
Singer Valve, LLC.
Site Specific Design, Inc.
Skelly and  Loy, Inc.
Smartbill LTD
Software Systems, Inc
Southern Corrosion, Inc
Sovereign Consulting Inc.
SPX D.B.A. Pearpoint
SSM Group
Stanley Infrastructure Solutions
Stewart Drilling
Stiffler, McGraw & Assoc, Inc
Subsurface Technologies, Inc
Suburban Testing Labs
Suburban Water Technology, Inc.
Susquehanna Fire Equipment Co
Swiftreach Networks Inc
T & M Associates
Tank Industry Consultants, Inc.
The Vellano Corp
Therma-Stor, LLC
Thomas, Long, Niesen & Kennard
Total Equipment Company
Trombold Equipment Company
Trumbull Industries
Txam Pumps
Underground Solutions Inc
Uni-Tec Consulting Engineers Inc
Univar Usa, Inc. - Altoona Branch
US Municipal Inc.
USA Bluebook
Utilitronics Corporation
Utility Management Technologies
Utility Service Co Inc
Utility Services Group, Inc
Valve Tech Service
W.C. Weil Company
W.D. Fox Tapping and Welding, Inc
Walton Water Services, LLC
Waste Management
Water Loss Systems, Inc
Watermark Environmental Systems
Watertite Inc
West Branch Limited LLC
Weston & Sampson
Xylem, Inc
Yanora Enterprises
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The GIS Mapping 
program with PRWA provides 

distribution and collection 

system mapping. 

For more information: 
Pennsylvania Rural Water Association 

138 West Bishop Street 
Bellefonte, PA 16283 

www.prwa.com I 814-353-9302 x11 0 

The Benefits of Having YOUR System Mapped! 
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Water and Wastewater Systems 
Operation, Maintenance and Management 

Certified Operators 

Operator Training 

Permitting and Design 

Regulatory Compliance 

Repairs, Replacements and Upgrades 

www.cmemgmt.com 

Call Us Today: 
Somerset, PA 

Greensburg, PA 

Frostburg, MD 

814.443.3344 
724.672.4800 
301.689.1700 



138 West Bishop Street
Bellefonte, PA 16823
Change Service Requested

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


