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“There is no limit to the amount of good a person can do if 
they don’t care who gets the credit”

- Author unknown

Guy E. Shaffer 
In Memory of

Above left: the original prWA sign that was made by guy (see placard inset).  
Above right:  guy (left), his grandson, Joe, and son, Bill, at a conference in 2006.   
Below:  guy and his wife, melidene, at an association picnic.

People come and go throughout your life and, on occasion, 
you get the opportunity to make a truly good person part of 
that life.
We were fortune enough to have Guy Shaffer part of our lives 
for the duration of this association. Guy was a truly good 
man. 
Guy’s contributions to PRWA were many and often. His sage 
advice guided the staff and board through good times and 
bad. 
We may not have told him enough, but he was loved and 
appreciated.  He will be greatly missed.

God speed Guy - you will be forever in our hearts and our memories.

- PrWa Board & Staff
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Date Course Contact 
Hours Type County Instructor Member Non-

Member

7/12/16 #3245/#6950: Troubleshooting SBR / Odor Production, 
Prevention & Control 6 WW Berks M. Gerardi $190 $225

7/12/16 #870: Emergency Response Planning for Small 
Communities 6 Both Erie J. Jordan $85 $120

7/12/16 #1830: Pumps 6 Both Lancaster D. Muzzy $85 $120

7/13/16 #821: Water Meters- Operation & Maintenance 6 W Warren G. Cowles $85 $120

7/13/16 #6113: Collection System Operations 5 WW Indiana C. Shutt $85 $120

7/14/16 #870: Emergency Response Planning for Small 
Communities 6 Both Beaver J. Jordan $85 $120

7/14/16 #3035: Reducing Unaccounted For Water 6 W Dauphin W. Malehorn $85 $120

7/19/16
#7180: Stormwater Management: Minimum Control 

Measures (MCMs) & their Best Management Practices 
(BMPs)

6 Both Bradford M. Gregory $85 $120

7/19/16 #870: Emergency Response Planning for Small 
Communities 6 Both Tioga J. Jordan $85 $120

7/19/16 #6108: Wastewater Laboratory Skills 5 WW Mercer T. Goehring $85 $120

7/21/16 #870: Emergency Response Planning for Small 
Communities 6 Both Wayne J. Jordan $85 $120

7/21/16 #3035: Reducing Unaccounted For Water 6 W Montgomery W. Malehorn $85 $120

7/26/16 #3245/#6950: Troubleshooting SBR / Odor Production, 
Prevention & Control 6 WW Bedford M. Gerardi $190 $225

7/26/16 #1830: Pumps 6 Both Clearfield D. Muzzy $85 $120

7/26/16
#7180: Stormwater Management: Minimum Control 

Measures (MCMs) & their Best Management Practices 
(BMPs)

6 Both Lehigh M. Gregory $85 $120

7/26/16 #6108: Wastewater Laboratory Skills 5 WW Washington T. Goehring $85 $120

7/27/16 #6113: Collection System Operations 5 WW Snyder C. Shutt $85 $120

7/28/16 #821: Water Meters- Operation & Maintenance 6 W Lycoming G. Cowles $85 $120

7/28/16 #2952: Securing Drinking Water & Wastewater 
Treatment Facilities 5 Both Westmoreland R. 

Montgomery $100 $135

training ScheduLe
Schedule is Subject to Change

Stay connected! 
Search: ParuralWater  to stay up to date on all classes & events!
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Date Course Contact 
Hours Type County Instructor Member Non-

Member

8/9/16 #3245/#6950: Troubleshooting SBR / Odor Production, 
Prevention & Control 6 WW Westmoreland M. Gerardi $190 $225

8/9/16 #870: Emergency Response Planning for Small 
Communities 6 Both Clarion J. Jordan $85 $120

8/10/16 #821: Water Meters- Operation & Maintenance 6 W York G. Cowles $85 $120

8/10/16 #6113: Collection System Operations 5 WW Tioga C. Shutt $85 $120

8/11/16 #870: Emergency Response Planning for Small 
Communities 6 Both Fayette J. Jordan $85 $120

8/11/16 #7060: Water - What Will Our Children Inherit? 6 Both Lycoming W. Malehorn $85 $120

8/16/16 #6108: Wastewater Laboratory Skills 5 WW Lancaster T. Goehring $85 $120

8/17/16 #6108: Wastewater Laboratory Skills 5 WW Blair T. Goehring $85 $120

8/17/16 #1830: Pumps 6 Both Erie D. Muzzy $85 $120

8/23/16 #3245/#6950: Troubleshooting SBR / Odor Production, 
Prevention & Control 6 WW Clearfield M. Gerardi $190 $225

8/23/16 #870: Emergency Response Planning for Small 
Communities 6 Both Chester J. Jordan $85 $120

8/23/16
#7180: Stormwater Management: Minimum Control 

Measures (MCMs) & their Best Management Practices 
(BMPs)

6 Both Snyder M. Gregory $85 $120

8/24/16 #1830 Pumps 6 Both Bedford D. Muzzy $85 $120

8/25/16 #2952: Securing Drinking Water & Wastewater 
Treatment Facilities 5 Both Lancaster R. 

Montgomery $100 $135

8/25/16 #870: Emergency Response Planning for Small 
Communities 6 Both Northampton J. Jordan $85 $120

8/25/16 #7060: Water - What Will Our Children Inherit? 6 Both Bucks W. Malehorn $85 $120

8/30/16
#7180: Stormwater Management: Minimum Control 

Measures (MCMs) & their Best Management Practices 
(BMPs)

6 Both Luzerne M. Gregory $85 $120

8/30/16 #7199: Preventing a Major Event at a Water or 
Wastewater System through Good Practices 6 Both Clarion M. 

Harrington $115 $150

8/31/16 Screening Water & Wastewater Systems for Safety, 
Security & Toxicity *6 Both Clarion M. 

Harrington $115 $150

8/31/16 #821: Water Meters- Operation & Maintenance 6 W Beaver G. Cowles $85 $120

register for classes at:  WWW.PrWa.cOm/StOre

SepTember claSSeS on nexT page

*THIS claSS HaS been applIeD For Up To 6 conTacT HoUrS

Classes are regularly updated on our website.  Check here for the most up-to-date schedule!
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*THIS claSS HaS been applIeD For Up To 6 conTacT HoUrS

Date Course Contact 
Hours Type County Instructor Member Non-

Member

9/13/16 #3245/#6950: Troubleshooting SBR / Odor Production, 
Prevention & Control 6 WW Tioga M. Gerardi $190 $225

9/13/16 #870: Emergency Response Planning for Small 
Communities 6 Both Bedford J. Jordan $85 $120

9/15/16 #870: Emergency Response Planning for Small 
Communities 6 Both Centre J. Jordan $85 $120

9/20/16
#7180: Stormwater Management: Minimum Control 

Measures (MCMs) & their Best Management Practices 
(BMPs)

6 Both Mercer M. Gregory $85 $120

9/21/16 #821: Water Meters- Operation & Maintenance 6 W Indiana G. Cowles $85 $120

9/21/16 #6113: Collection System Operations 5 WW Beaver C. Shutt $85 $120

9/22/16 #6963: Intermediate Applied Math for Drinking Water & 
Wastewater - Part 1 6 Both Clarion W. Malehorn $85 $120

9/27/16 #3245/#6950: Troubleshooting SBR / Odor Production, 
Prevention & Control 6 WW York M. Gerardi $190 $225

9/27/16 #870: Emergency Response Planning for Small 
Communities 6 Both Franklin J. Jordan $85 $120

9/27/16
#7180: Stormwater Management: Minimum Control 

Measures (MCMs) & their Best Management Practices 
(BMPs)

6 Both Westmoreland M. Gregory $85 $120

9/27/16 #7199:  Preventing a Major Event at a Water or 
Wastewater System through Good Practices 6 Both Luzerne M. 

Harrington $115 $150

9/28/16 Screening Water & Wastewater Systems for Safety, 
Security & Toxicity *6 Both Luzerne M. 

Harrington $115 $150

9/28/16 #1830 Pumps 6 Both Bucks D. Muzzy $85 $120

9/28/16 #6108 Wastewater Laboratory Skills 5 WW Lycoming T. Goehring $85 $120

9/29/16 #870 Emergency Response Planning for Small 
Communities 6 Both Dauphin J. Jordan $85 $120

9/29/16 #6963 Intermediate Applied Math for Drinking Water & 
Wastewater - Part 1 6 Both Erie W. Malehorn $85 $120

Consider our operator certification 
training program!  A program that 

provides training and guidance to assist 
operators in gaining the knowledge and 
skills necessary to achieve certification!

FoR moRe inFoRmAtion,  
Go to PAGe 30

WAnt to beCome A liCenSed oPeRAtoR?

register for classes at:  WWW.PrWa.cOm/StOre
training ScheduLe
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Continued on 
next page

safety Check
By Wendy malehorn

1. What federal law is designed to protect the safety 
and health of operators?

a. ePA

b. deP

c. oSHA

d. Adel

2. a hazardous atmosphere exits when:

a. Atmospheric oxygen concentration is below 
19.5% or above 23.5%

b. Atmospheric oxygen concentration is below 
21% or above 25%

c. A competent person deems it to be as such

d. The canary dies

3. OSha rules state that trench ladders or ramps can 
be no further than _____ feet from workers in a 
trench at any time.

a. 25

b. 50

c. 75

d. 100

4. an oxygen rich atmosphere can cause:

a. Flammable and combustible materials to 
burn violently when ignited

b. A flame to burn much hotter and propagate 
at a greater speed

c. no adverse effects on a human organism

d. All of the above

5. What are the most important methods of ensuring 
operator safety?

a. Appointing a safety officer and 
administrator

b. Alerting operators of unsafe acts and 
conducting mandatory safety training

c. Providing handbooks and copies of 
regulations

d. Working with proper light and ventilation

6. What safety procedure should an operator 
always follow when mixing a solution of sodium 
hypochlorite and fresh water?

a. Attend a training course on liquid chlorine 
from an accredited school

b. Wear goggles and gloves when handling 
hypochlorite

c. Clear the area and ensure you are the only 
person in the building

d. never mix sodium hypochlorite with water

7. What are the two most important safety concerns 
when entering a confined space?

a. Corrosive chemicals and falls

b. bad odors and claustrophobia

c. extreme air temperatures and slippery 
surfaces

d. oxygen deficiency and 
hazardous gases

“making a living shouldn’t have to cost you your life. Workplace fatalities, injuries, and 
illnesses are preventable.” 

Dr. David Michaels, Assistant Secretary of Labor for Occupational Safety and Health

Water and wastewater treatment plants can be dangerous places to work.  operators are exposed to a variety of hazardous 
chemicals that may cause acute poisoning, chemical burns, damage to the respiratory system, dermatitis, chronic diseases 

etc.  operators may be injured by slips, trips and falls on wet floors; by falls into treatment ponds, pits, clarifiers or vats and by 
splashes of hazardous liquids.  They are exposed to hazards related to work in confined spaces.  other common hazards include 

electric shock, explosions, and entanglement in moving machinery.  These are just a few of the hazards that operators face 
during a normal day’s work. Keeping safety in the forefront of everyone’s mind helps prevent accidents.  

how sharp is your safety knowledge? take the safety check and see how your score compares to your friends.  There is only 
one correct answer.  Pick the best answer.
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8. What type of fire extinguisher should be used for 
fires with live electricity present?

a. Class A

b. Class b

c. Class C

d. Class d

9. Which document provides a profile on hazardous 
substances?

a. CeRClA

b. SdS

c. CFR

d. nioSH

10. What safety measure must an operator follow prior 
to working on electrical equipment?

a. lock out and tag out all electrical switches

b. Put on canvas gloves

c. Remove fuses from switch box

d. tell coworkers not to turn on the switch

11. What is the correct procedure for mixing acid and 
water?

a. Water is added slowly to the acid

b. Acid is added slowly to the water

c. Water is added quickly to the acid

d. don’t add acids with water

12. What is the purpose of a pump guard?

a. Allows operators to turn off pump in 
emergency situations

b. notifies operators of excessive temperatures

c. Allows operators to pump against a closed 
discharge valve

d. Protects operators from rotating parts

13. Which of the following should not be used to draw 
a sample into a pipet?

a. mouth

b. bulb

c. Pump

d. All the above

14. if a trench is more than _____ feet in depth, there 
must be a protective system in place while workers 
are in the excavation.

a. 3

b. 4

c. 5

d. 6

15. Which emergency repair kit is used for ton chlorine 
gas containers?

a. A Kit

b. b Kit

c. C Kit

d. d Kit

Keeping safety in the forefront of everyone’s mind helps 
prevent accidents.  And one of the best ways to keep people 
thinking safe is to hold safety meetings.  Safety meeting can 
be brief and informal meetings that focus on a specific safety 
topic.  topics can be tailored to specific events or times of the 
year.  Some topics can be covered in a series of meetings – for 
instance, schedule a meeting on unloading chlorine cylinders 
one week, changing chlorine cylinders the next, etc.  on the 
next page is a list of possible topics to consider.

anSWerS tO theSe queStiOnS can Be 
fOund On Page 62.
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Safety tOPicS

lockout tag out HtH Safety Working in Hot Weather
electrical Safety Chlorine Safety Working in Cold Weather

Confined Space entry Chemical Storage Safety during Storms
Hot Work Permits Chemical deliveries Cross Connections

Welding Safety lab Safety Personal Protective equipment
Fall Prevention Use of Fume Hoods eye Protection

Working Around tanks diesel and Gas Safety Hand Protection
Preventing back injuries material Safety data Sheets Head Protection

Proper lifting techniques incompatible Chemicals Foot Protection
Working with Wastewater Fire Prevention Hearing Protection

dangers of Horseplay Use of Fire extinguishers Respiratory Protection
ladder Safety Sulfur dioxide Safety Housekeeping for Safety

blood borne Pathogens methanol Safety Power tool Safety
Forklift Safety evacuation Plan Hand tool Safety
Safe driving emergency Plan Procedures Safety mindset

Vehicle Pre-trip inspections Safety Showers teamwork for Safety
mechanical equipment Safety Stop, drop & Roll management of Change

maintenance of traffic Safety Working at night treatment Plant Security
Accident Review Shift Work Safety Proper Use of lab equipment

Close-Calls discussion Safety Working Alone Preventing trips and Falls

This industry proves time and again that one of the best ways to learn is through experience.  However, with regard to safety, 
experiencing the pain, suffering and cost of an accident is best avoided.  Below are case studies of actual incidents.  Think about 

your system and how you can use this information to prevent the same types of accidents.

case Study #1
A construction foreman died from asphyxiation after entering a manhole with an uncontrolled hazardous atmosphere.  Four 
construction workers were working in an inactive sewer system on a jobsite that was unoccupied for over a week.  A few minutes 
after they started working, the crew noticed that the foreman was missing and a manhole cover was removed.  While one worker 
called emergency services, a second worker entered the manhole to assist the foreman and found him unresponsive at the bottom 
of the 20 2/3 ft. manhole.  When the second worker became disoriented inside the manhole, another worker used a fan to blow 
fresh air into the manhole and the worker was able to climb out.  The foreman was retrieved by fire department personnel and 
was later pronounced dead due to asphyxiation.

case Study #2
An employee was working in a trench 4 feet wide and 7 feet deep.  About 30 feet away a backhoe was straddling the trench when 
the backhoe operator noticed a large chunk of dirt falling from the side wall behind the worker in the trench, he called out a 
warning.  before the worker could climb out, 6 to 8 feet of the trench wall had collapsed on him and covered his body up to his 
neck.  He suffocated before the backhoe operator could dig him out.

case Study #3
employee #1 and a helper entered a lift station to unclog the system.  employee #1 called out to the helper that he was having 
trouble breathing and needed help exiting the lift station.  The helper inserted the ladder into the lift station and attempted to 
help employee #1 climb up but could not hold on to him because his hand was slippery.  employee #1 slumped into the bottom of 
the lift station and his mouth and nose were partially submerged in the water.  He was transported by emergency services to the 
hospital where he died of respiratory failure resulting from sewage water in his lungs.

Source:  https://www.osha.gov/Publications  

https://www.osha.gov/Publications
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Water | Technical
Water hammer
By z. michael lahlou, ph.D., Technical Assistance Consultant

What is water hammer?
Water hammer (or hydraulic shock) is the momentary 
increase in pressure, which occurs in a water system 
when there is a sudden change of direction or velocity 
of the water. When a rapidly closed valve suddenly 
stops water flowing in a pipeline, pressure energy is 
transferred to the valve and pipe wall. Shock waves 
are set up within the system. Pressure waves travel 
backward until encountering the next solid obstacle, 
then forward, then back again. the pressure wave’s 
velocity is equal to the speed of the sound; therefore it 
“bangs” as it travels back and forth, until dissipated by 
friction losses. Anyone who has lived in an older house 
is familiar with the “bang” that resounds through the 
pipes when a faucet is suddenly closed. this is an effect 
of water hammer.

A less severe form of hammer is called surge, a slow 

motion mass oscillation of water caused by internal 
pressure fluctuations in the system.  this can be 
pictured as a slower “wave” of pressure building within 
the system. both water hammer and surge are referred 
to as transient pressures. if not controlled, they both 
yield the same results: damage to pipes, fittings, and 
valves, causing leaks and shortening the life of the 
system. neither the pipe nor the water will compress 
to absorb the shock.  

investigating the causes of Water hammer 
A water transport system’s operating conditions are 
almost never at a steady state.  Pressures and flows 
change continually as pumps start and stop, demand 
fluctuates, and tank levels change. in addition to 
these normal events, unforeseen events, such as 
power outages and equipment malfunctions, can 
sharply change the operating conditions of a system. 
Any change in liquid flow rate, regardless of the rate 
or magnitude of change, requires that the liquid be 
accelerated or decelerated from its initial flow velocity. 
Rapid changes in flow rate require large forces that are 
seen as large pressures, which cause water hammer.

entrained air or temperature changes of the water also 
can cause excess pressure in the water lines. Air trapped 
in the line will compress and will exert extra pressure 
on the water. temperature changes will actually 
cause the water to expand or contract, also affecting 
pressure. the maximum pressures experienced in 
a piping system are frequently the result of vapor 
column separation, which is caused by the formation 
of void packets of vapor when pressure drops so low 
that the liquid boils or vaporizes. damaging pressures 
can occur when these cavities collapse.

the causes of water hammer are varied. 
there are, however, four common events that 
typically induce large changes in pressure: 

1. Pump startup can induce the rapid collapse 
of a void space that exists downstream from a 
starting pump.  this generates high pressures.



11Summer 2016 keystone tap

2. Pump power failure can create a rapid change 
in flow, which causes a pressure upsurge on the 
suction side and a pressure downsurge on the 
discharge side. the downsurge is usually the 
major problem.  the pressure on the discharge 
side reaches vapor pressure, resulting in vapor 
column separation.  

3. Valve opening and closing is fundamental to 
safe pipeline operation. Closing a valve at the 
downstream end of a pipeline creates a pressure 
wave that moves toward the reservoir. Closing 
a valve in less time than it takes for the pressure 
surge to travel to the end of the pipeline and 
back is called “sudden valve closure.” Sudden 
valve closure will change velocity quickly and 
can result in a pressure surge. the pressure 
surge resulting from a sudden valve opening is 
usually not as excessive.

4. improper operation or incorporation of surge 
protection devices can do more harm than 
good. An example is oversizing the surge relief 
valve or improperly selecting the vacuum 
breaker-air relief valve. Another example is to 
try to incorporate some means of preventing 
water hammer when it may not be a problem.

finding Practical Solutions
the surge pressure must be incorporated with the 
operating pressure in the design of the pipe. the 
recommendations and requirements regarding 
allowances for surge pressure are given in the American 
Water Works (AWWA) standards and manuals for 
water supply practice, and vary depending on the type 
of pipe used. the following are some tools to reduce the 
effects of water hammer:

valves
Water hammer often damages centrifugal pumps 
when electrical power fails. in this situation, the 
best form of prevention is to have automatically-
controlled valves, which close slowly. (these 
valves do the job without electricity or batteries. 
the direction of the flow controls them.)  
Closing the valve slowly can moderate the rise in the 
pressure when the downsurge wave—resulting from 
the valve closing—returns from the reservoir.

entrained air or temperature changes of the water can 
be controlled by pressure relief valves, which are set to 
open with excess pressure in the line and then closed 
when pressure drops. Relief valves are 
commonly used in pump stations to 
control pressure surges and to protect 
the pump station. these valves can 

Continued on 
page 40
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Reauthorizing PA One call
By Erik Ross 
Senior Lobbyist, Gmerek Government Relations, Inc.

the Pennsylvania one Call law (Pa one Call) is set to sunset at the end of 2016 unless reauthorized by the Pennsylvania 
General Assembly.  For the past two legislative sessions, legislation has been introduced to extend the sunset date of the act 
for another five years, but that legislation also seeks to increase enforcement of the law in order to ensure public safety.  
by way of background, the Pennsylvania one Call System was created to help protect the underground facilities of members 
through communication with any person planning to disturb the earth. this communication network receives and 
processes underground line location requests from excavators, contractors, plumbers, builders, designers, and the general 
public; and disseminates this work location information to all members based on their service agreements.1  The purpose 
of the one Call System is to prevent damage to underground facilities and to promote safety by providing an efficient and 
effective communications network among project owners, designers, excavators, and facility owners.

The company can be reached using the national call before you dig number of 8-1-1 or through its toll free telephone number 
800-242-1776 by anyone requesting location of underground lines prior to digging.  The service is available 24 hours per 
day, every day of the year. in addition to phoning the call center, users with credentials that have taken the Web ticket entry 
training may enter their dig notices via the website at www.paonecall.org.2

moreover, the Pennsylvania one Call System provides an electronic “member mapping” service which allows members to 
define polygonal notification areas with adjustable buffers to reduce the number of non-involved dig notices they receive. 
Persons reporting planned excavation also benefit from the electronic mapping as they can draw a polygon to delineate the 
proposed excavation area, notifying only the members within the drawn polygon, saving themselves time and money, as they 
do not need to research or respond to dig notices outside their service territory.3

Since its inception in 1972, Pennsylvania one Call System has increased its membership from six utilities in one county to 
3,512 underground facility owner/operators in all 67 counties from the following industries: cable television, electric, gas, 
propane, marcellus shale, pipeline, sewer, telecommunications, telephone, water and government, including state, county, 
city, borough, townships of the 1st class, townships of the 2nd class, and municipal authorities.  members also include private 
master meter companies, manufactured housing communities, and private entities, such as schools, hospitals, manufacturing 
sites, owning underground facilities which cross public roads.  Use of the service increased from 389 work location requests 
the first year reaching a record breaking 808,862 in 2015.4

The Pennsylvania Public Utility Commission (PAPUC) has been pushing for passage of House bill 4455  (baker-R), which 
transfers enforcement of the PA one Call law from the department of labor and industry to the PAPUC and adds that the 
lawful start date for applicable projects is three business days following notification to PA one Call.  “With more than 6,000 
utility line hits being reported each year, it is clear better enforcement of the state’s PA one Call law needs to take place 
in order to ensure public safety,” state Representative matt baker (R-bradford/tioga) said.  “by reducing line hits, we can 
increase public safety and reduce costs needed to repair damaged lines.”  
Specifically, House bill 445:

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

o $2,500 or less in damage is exempt from reporting unless repeat offender.
•	 details when the annual fee must be paid by an excavator, designer, or operator and further requires the reporting of 

alleged violations. 
o The fee occurs when information is requested and is set by the PA one Call board.

•	 establishes a damage Prevention Commission, responsible for establishing a damage Prevention Committee, the 
purpose and duty of which is enumerated in the legislation.

o nine members appointed by PAPUC including representatives from utilities, municipalities, authorities, and 
excavators.

o The committee will review findings and recommendations, issue warning letters, and make informal 
determinations.

http://www.paonecall.org/
http://www.legis.state.pa.us/cfdocs/billInfo/billInfo.cfm?sYear=2015&sInd=0&body=h&type=b&bn=445
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•	 establishes the Underground Utility line Protection 
Fund to be used by the commission for enforcement 
of the Underground Utility line Protection law.

•	 A warning or administrative penalty will be issued by 
the PAPUC.

o Up to $2,500 per violation not resulting in 
death or injury.

o Up to $50,000 per violation that results in 
injury, death or property damage of $25,000 
or more.

•	 extends the sunset date of the Act from 2016 to 
december 31, 2021 (5 years).

•	 Finally, it includes the amendments that were 
added by the House last session that removed most 
exemptions from the one Call law for facilities 
related to finding and extracting natural resources, 
municipalities and Penndot.  However, it keeps the 
exemption for crude oil or natural gas production 
and gathering lines or facilities associated with a 
conventional oil and gas well under the in the current 
definition of “line” or “facility” in the Act. 

if it were as simple as extending the sunset date, such 
legislation wouldn’t be as difficult to pass.  However, the bill 
has been hung up this session over the current exemption 
in the law regarding gathering lines for oil and gas, which is 
important to the conventional drillers.  in addition, questions 
have been raised about the assessment process and how best 
to achieve them.
to further complicate matters, Kathy manderino, Secretary 
of the Pennsylvania department labor and industry, recently 
told the House and Senate Appropriations Committees 
during the budget hearings that she wants to keep the 
Pennsylvania one Call System under the jurisdiction of her 
department.
The current law sunsets at the end of 2016 so at the very least, 
an extension of the sunset date needs to occur.  The legislative 
session doesn’t end until november 30, 2016 so there is 
still time to pass legislation reauthorizing the Pennsylvania 
one Call law.  This is certainly an issue that we will be 
paying close attention to and will keep you updated on any 
developments.

references:
1   http://www.pa1call.org/pa811/Public/About/History/Public/
PoCS_Content/About_Us/History.aspx?hkey=5cc3c2fc-394f-47a8-9cc7-
aac867a6d997 
2  ibid
3  ibid
4  ibid
5   http://www.legis.state.pa.us/cfdocs/billinfo/billinfo.
cfm?sYear=2015&sind=0&body=h&type=b&bn=445 

http://www.pa1call.org/pa811/Public/About/History/Public/POCS_Content/About_Us/History.aspx?hkey=5cc3c2fc-394f-47a8-9cc7-aac867a6d997
http://www.pa1call.org/pa811/Public/About/History/Public/POCS_Content/About_Us/History.aspx?hkey=5cc3c2fc-394f-47a8-9cc7-aac867a6d997
http://www.pa1call.org/pa811/Public/About/History/Public/POCS_Content/About_Us/History.aspx?hkey=5cc3c2fc-394f-47a8-9cc7-aac867a6d997
http://www.legis.state.pa.us/cfdocs/billInfo/billInfo.cfm?sYear=2015&sInd=0&body=h&type=b&bn=445
http://www.legis.state.pa.us/cfdocs/billInfo/billInfo.cfm?sYear=2015&sInd=0&body=h&type=b&bn=445
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Jennerstown Municipal 
Water Authority

Jennerstown is located in Somerset County, just 11 miles north of Somerset.  Jennerstown owes 
its existence to the roads which cut through the heart of the borough.  General Forbes had carved 
the road from the wilderness in 1758 in his march from Bedford Village to Fort Duquesne during 
the French and Indian War.  For several decades afterward, the road served as the principle route 
through the Laurel Mountains.  Jennerstown was an overnight stopover point for travelers on the 
Old Forbes Trail.   The road name has been changed throughout history, including the Old Forbes 

Road, Route #30 and Lincoln Highway. 

earliest records show, Jennerstown was first known as laurel Hill, dating back to 1819. With Jennerstown in the 
foothills of laurel mountains, an abundant supply of water was available.   originally, the village consisted of 
about 9 houses, a tavern and a store.  Water had to be carried or obtained through wells. After dr. edward Jenner 
discovered the smallpox vaccine, the name changed to Jennerville and later Jennerstown.  As the town grew, town 
Council decided in 1933 to construct a water system.  The plan included securing right of ways, building a reservoir 
and laying pipe for water lines.  After a public meeting, consent was obtained by the electors to enter into a debt of 
$12,500 for the work.  An application was made to the Federal Government to construct the proposed water system 
under the Civil Workers Association (CWA) which was formed by President Roosevelt under the new deal.  in 
1934, the Council approved a resolution which included surveys and construction for the work to 
begin.  The Council condemned all the waters of the Upper trout dam Spring in order to construct 
a reservoir, chlorination plant and water lines to the village.  The 2+ mile water line was dug entirely 

Continued on 
page 16
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by hand by the workers from CWA.  

As the area in and around Jennerstown began 
to flourish, approval by the residents to incur 
an additional debt of $16,500 to acquire 
another water source was made.  This plan 
consisted of erecting a small impoundment 
and installing additional piping and pumps.

in 1959, The borough Council adopted rules 
and regulations which called for water tap 
applications and meters to be installed on 

service connections.  Rates were established at $2.00 
per quarter and overage rate of .25 cents/1000.  new 
residential taps were charged $35.00.

in 1963, expansion of the water system began, which 
more than doubled the possible customer connections 
for the system.

in 1968, several changes were occurring.   The borough Council acquired the assets of a bordering system and 
established the Jennerstown municipal Water Authority, with the main purpose being able to borrow money and 
operate the System.  The Authority borrowed $260,000 to acquire land and improve the distribution system. The rates 
were increased to $3.50/2000 gallons with overage at $.95/1000.

With the ongoing expansion of the system, an additional water source was required.  Approximately 20 acres was 
purchased for the construction of a reservoir. 

in the 1970’s, the Jennerstown municipal Water Authority began selling bulk water to 2 smaller systems in the area, 
with a combined population of over 300 customers.

in the late 80’s and early 90’s, the Authority was faced with the decision to discontinue the use of surface water as 
a source in accordance with deP regulations.  it left the Authority with the choice of building a filtration plant or 
drilling wells.  the Authority’s engineers, the eAdS Group, along with Penn State Geologists developed plans for the 
construction of 2 wells.  the wells were placed into service in 1993, along with 2 storage tanks being built providing 
the system with a total of over 1 million gallons of water.  the project was financed through PennVest loans. 

in 2000, the Jennerstown borough and the Jennerstown municipal Water Authority separated.  the Authority 
became the owner and operator of the water system and a board of 5 members now oversees the daily operations of 
the system.    

over the past years, the board has taken a number of measures to insure a sufficient supply of water for the 
foreseeable future. We have also been proactive on replacing the distribution system, making repairs and meeting all 
deP rules and regulations. Just one of the proactive efforts, was to enter into the SWPtWP Program through deP 
for source water protection of our sources with the assistance of PRWA.

the history is long for Jennerstown borough and the Jennerstown municipal Water Authority.  the board Council 
has worked diligently to maintain and ensure the growth and survival of the water system. the Jennerstown 
municipal Water Authority is currently serving approximately 1500 customers.

Top: JMWA Reservoir R. Montgomery   Right: TMWA Well House R. Montgomery

Continued from page 14



It’s Your City, your reputation. And when things go wrong, it’s your problem. It’s a fact: breakdowns 
will occur—somewhere, sometime. Pumps go down, water mains break, valves wear out—all out 

of your control. But what is in your control is how fast you get your system back online. Having 
a supplier is part of the equation. Having the right supply partner is the answer. HD Supply has a 
reputation of not only having the inventory on hand when you need it, but also of going the extra 
mile to minimize your downtime. We partner with you so your city keeps running. Sure, problems  
are going to happen. Let’s work together to find the solutions.
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Plymouth Meeting ......610-275-7400

PENNSYLVANIA 



Water | Column

Municipal Management Corporation
“The Water-Loss Experts”

We are different.  Are you tired of leak detection services and devices 
that brag of low prices and don’t deliver?  We find your leaks, teach 

your staff, and sell you equipment if needed, to continue to do the job 
right.  Owned by the man who personally has trained more people 
in leak detection than any other!  We are the Midwest reps for the 

SubSurface line of leak detectors, correlators, and line  
tracers-equipment that works and that YOU can use!  

No big claims just honest results. 

Call Steven Hiveley: 515-681-4727
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droughts are unlike other naturally occurring disasters 
because they sometimes do not have an easily discernible 
beginning or end. Although a declared drought emergency 
typically draws much attention from local media and the 
general public, drought indicators and warnings tend to 
go unnoticed. Fortunately for those seeking information 
on current and historical water levels, the U.S. Geological 
Survey (USGS) established a Pennsylvania-wide network 
of wells to monitor water levels in 1931, following the 
widespread drought of 1930. today, this network consists 
of 68 wells operated by USGS in cooperation with the 
Pennsylvania department of environmental Protection 
(deP). deP closely monitors these water 
levels and considers recent precipitation, 
stream flow, reservoir storage, and the 
Palmer drought index (see inset right). 
When enough of these indicators reach 
predetermined triggers, a drought 
watch, drought warning, or drought 
emergency is declared on a county basis. 
the primary purpose of the network is to 
monitor ground-water levels and predict 
the occurrence of drought.

during normal and wet periods, water 
supplies generally exceed system water 
demands with excess capacity available. 
However, during prolonged drought 
periods, supply and demand may 
become greatly imbalanced, with water 
demand exceeding available supplies. 
At that point, the public water system 
manager must implement measures to 
simultaneously extend existing supplies, 
develop additional supplies, and reduce 
demands. measures available to increase supplies may 
include the purchase of water from adjacent water 

suppliers via interconnection, increasing the efficiency 
of the existing distribution system through accelerated 
leakage and loss reduction programs, the development 
and utilization of emergency sources of supply, including 
asking commercial or industrial customers to use their 
own emergency sources, and the approved reduction 
of passby or conservation releases. demand reduction 
measures may include a call for voluntary conservation, 
installation of household water conservation devices, 
accelerated public education programs, water reuse and 
grey water recycling, mandatory nonessential water use 
bans, water rationing, the possible shedding of customers, 

and prioritizing competing uses. the goal 
of any water shortage emergency response 
plan must be to balance demands with 
remaining available supplies for the 
duration of the event.  

the greatest difficulty will be to know 
when to implement these measures. 
therefore, each public water system 
manager must develop drought indicator 
criteria, or triggers, that will accurately 
identify the onset of drought occurrences 
in a timely fashion. the criteria or triggers 
must give sufficient warning for adequate 
drought response, but not trigger these 
actions so prematurely, or so frequently, 
that the public may become complacent 
and unresponsive. the drought triggers 
should be tailored to the sources of 
supply of each individual public water 
supply system, although regional 
drought indicators as monitored by the 
department of environmental Protection 

(deP) can be utilized for additional confirmation of 
developing drought conditions. drought triggers and 
responses should be staged with progressively stricter 
and more severe response measures reserved for true 
emergency situations. the initial triggers should allow for 
early response actions while there is still water available to 
conserve existing supplies. Subsequent triggers generally 
indicate the onset of a severe water shortage emergency, 
and water rationing may eventually be necessary. Good 
drought management can make a difference in the levels 
of curtailment required and can prevent a 
complete shutdown of local business and 
industry during severe drought.

Continued on 
page 20

the Palmer drought 
Severity index (PdSi), 

devised in 1965, was the 
first drought indicator 

to assess moisture status 
comprehensively. it 

uses temperature and 
precipitation data to 

calculate water supply 
and demand, incorporates 

soil moisture, and is 
considered most effective 
for unirrigated cropland. 
it primarily reflects long-

term drought and has been 
used extensively to initiate 
drought relief. it is more 

complex than the SPi and 
the drought monitor.

Drought
By Dave muzzy

http://www.cpc.ncep.noaa.gov/products/analysis_monitoring/regional_monitoring/palmer.gif
http://www.cpc.ncep.noaa.gov/products/analysis_monitoring/regional_monitoring/palmer.gif
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Dave Muzzy
Water Technician

Chief Staff Officer 
dmuzzy@prwa.com

ongoing efforts to educate 
water customers about 
water conservation practices 
should be increased during 
early drought conditions. 
Customers should be alerted 
to drought conditions and 
informed of actions required 
to respond to water shortages. 
this may be accomplished 
through local newspaper, tV 
stations and presentations 
on water conservation and 
drought response activities to 

local organizations. Water conservation literature should 
be distributed to residential customers to discourage 
wasteful habits and to encourage the installation of 
water-saving plumbing fixtures in homes that are not 
already equipped. Household leak detection programs 
should also be instituted during early drought conditions, 
and systems should inform customers with unusually 
high readings. the public water supply manager should 
meet with major commercial and industrial users to 

plan strategies for demand reduction in these facilities. 
deP’s water conservation brochure, “drop by drop: 
Use Water Wisely”, is available through the elibrary at  
www.elibrary.dep.state.pa.us/dsweb/view/Collection-8032.

A well-conceived drought contingency plan can greatly 
enhance a water supplier’s ability to provide adequate 
potable water for the health and safety of its customers, even 
during moderate to severe drought events. the adoption of 
a drought contingency plan prior to drought events may 
eliminate the need for emergency meetings, as well as the 
confusion and indecisiveness that often accompany last 
minute planning efforts. Consequently, effective planning 
can make the transition into and out of drought events 
easier for the water suppliers and customers. 

drought Contingency Plan template can be found 
at www.prwa.com under 
resources then templates.

deP’s water 
conservation 

brochure, “drop 
by drop: use 

Water Wisely”, 
is available through 

the elibrary at www.
elibrary.dep.state.
pa.us/dsweb/view/
Collection-8032.

THE METER WE MASTERED.

For more information contact Exeter Supply Co., Inc. at 610.779.4230.

Making every drop of Pennsylvania’s water measure up with the Octave® Ultrasonic Meter. 

Continued from page 18
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51 Estates, Allegheny County
Bear Creek Watershed Authority, Butler County

Birchwood Village, Luzerne County
Cedar Manor MHP, Berks County
Deer Run MHC, Lehigh County

Edinboro Mobile Home Village, Lehigh County
MedPlast Inc, Tioga County

New Life Youth & Family Services, Montgomery County
Popps, Erie County

Rolling Meadows, Erie County
Timberend, Lycoming County

Valley Village, Erie County
Washingtonville Municipal Authority, Montour County

York Township, York County

System Members - Out of State
Blair Mobile Home Park

Hidden Valley Utility Services

NTNC Members
Clean Stream Water, Lancaster County
Huston Farm LLC, Somerset County

Northern Lehigh School District, Lehigh County

From February 1, 2016 to May 9, 2016

Associate Members
Allegheny Archaeology Research  Kane, PA  Cultural resource management �rm providing Phase I/II/III and    
         geomorphological studies related to section 106 compliance.
Atlantis Technology    Oakdale, PA  Chemical Feed Equipment Specialists
B&B Designed Systems   Orbisonia, PA  Electrical Automation Programming Control Panels
Core Industrial    Refrew, PA  Induron Protective Coatings, Mohawk Garnet, Engineering,     
         Containment Systems, Fabrication
Duke’s Root Control, Inc.   Syracuse, NY  Sewer Line Maintenance
Elcon Technologies, Inc.   Pittsburgh, PA System Integrator and Panel Shop
E-Pump     Massillon, OH Rental Pumps, Pipe & Filtration Systems
Excel Fluid Group, LLC.   Cleveland, OH Pump Distributor & Pump Station Manufacturer
First Energy PA Utilities   Greensburg, PA Utility Company
Kelly Generator & Equipment Inc.  Owings, MD  Power Generators, Sales, Service Rentals, Parts & Training
Miller, Kistler & Campbell   State College, PA Law Firm/Solicitor
Orchard Pump & Supply Co.  Lewisburg, PA Water, Water Treatment and Wastewater Systems
PPG Protective & Marine Coatings  Quarryville, PA Protective Coatings and linings for the Water Industry
Process & Data Automation   Erie, PA  Engineering Consultants
Sigelock Systems LLC.   Oceanside, NY Fire Hydrants
Terry Soster Consulting   Ambridge, PA  Engineering consultant to public water authorities
Wholesale Payments Group, LP  Pittsburgh, PA Payment solutions provider specializing in NO COST solutions.     
         Providing Government Entities and Utilities with E-Payment Solutions

www.prwa.com/membership

“100% Satisfaction 
guaranteed!”  

Learn about the PRWA’s Promise 
and what a PRWA Membership 

can do for you!

www.prwa.com/promise
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PRO TAPPING & PIPE FREEZING
620 Gravelly Hollow Road  Medford, NJ 08055

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

www.protapping.com
info@protapping.com 

 Hot Taps: ¾ - 36

 Wet Taps: ¾ - 36

 Line Stops: ¾ - 36

 Pipe Freezes: ½ - 24

 CI/DI EZ Valve Insertions: 4 - 24

 Valve Insertions for 
Copper: ½ - 2

 Ultrasonic Pipe/Tank
Wall Thickness Testing

 Specialty Valves & 
Fittings

© Copyright 2015

12” Line Stop on
PVC C900

30” Line Stop on
Cast Iron

4” Pipe Freeze on Ductile Iron water line 16” Valve Insertion on Cast Iron 16x 16 Wet Tap on DIP

CALL FOR ADDITIONAL PRESSURE TAPPING AND RELATED SERVICES

coyneenvironmental.com

Your Water Treatment Partner

Whether you’re looking for new technologies capable of meeting today’s 

more stringent water quality parameters or for alternative products to reduce 

costs while maintaining quality treatment, Coyne Environmental has the 

product lines and expertise to continually provide you with the appropriate 

chemicals and feed systems.

For more information on specific products or which products would 

perform best in your application, please feel free to contact your 

Coyne Environmental Applications Specialist at: 215-785-3000.

Coyne Chemical  
Environmental Services

3015 State Road 
Croydon, PA 19021

215-785-3000
                                

KeystoneTAP_Ad.indd   1 1/6/15   3:53 PM
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Fairfield Municipal 
Authority

Serving the Borough of Fairfield and portions of Hamiltonban Township with water and 
wastewater. The Fairfield Municipal Authority is located in Adams County in Southcentral 

Pennsylvania and serves approximately 425 residential and commercial customers.   The 
wastewater treatment plant is located in Hamiltonban Township and discharges its effluent into 

Spring Run. There is one pumping station in the collection system.

Submitted by Mark Keller

Fairfield M
unicipal A

uthority

 the original wastewater treatment plant was constructed 
in 1967 as 70,000 gallons per day extended aeration 
activated sludge plant.  in 1978 the capacity was increased 
to 150,000 gallons per day to accommodate area 
population growth and a new industry.  it was altered later 
to a two-stage carbonaceous/nitrification activated sludge 
plant.

in 2003, the municipal Authority, which is located 
in the Chesapeake bay Watershed, was given much 
stricter discharge limitations by the ePA and PA deP. 
these Chesapeake bay limits would require increased 
nutrient removal for both total nitrogen (tn) and total 
Phosphorous (tP).  the bod and tSS were also reduced, 
the discharge changed to less than 20mg/l of bod, less 
than 20 mg/l of tSS, less than 8 mg/l of tn, less than 1.5 

mg/l of Ammonia, less than 1 mg/l of tP, and less than 
7,306 lbs. of tn and 974 lbs. of tP annually.

these new discharge limits, coupled with a potential 
increase of about 496 new homes, required the Authority 
to again upgrade the capacity and treatment ability of the 
plant.

PLant cOnStructiOn uPgrade

loss of the funding source for the new plant upgrade 
slowed the project, but in 2010, alternate funding 
was secured for the total project cost of $5.5 million.  
Approximately 2/3s of the project was financed through 
federally-funded H2o grants and 1/3 
was through a low interest USdA Rural 
development loan.  Repayment of the 

Continued on 
next page
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Continued from previous page

loan required a small increase to all customers, the 
cost of which was determined on an edU basis.  C.S. 
davidson inc. acted as the design engineer, with t.A.H. of 
lancaster PA as the general contractor.

Construction began in the fall of 2010.  the treatment 
system selected was a dual-train concrete containment 
Aquapoint AquaCell moving bed bio-film reactor 
(mbbR).  the design included both pre- and post-anoxic 
zones to increase the nitrification and denitrification 
processes of the waste stream.  the process flow of the 
plant included: primary screening and grit removal; 
a 250,000 gallon flow equalization tank; pre-anoxic 
mbbRs; three-stage aerobic mbbRs; recycle chambers; 
post anoxic mbbRs; re-aeration zones; secondary 
clarifiers, ultraviolet disinfection; aerobic sludge digestion 
chambers; and chemical feed systems.  

the process utilizes biofilm carrier media which is free 
moving in the aeration portion of the treatment process.  
the microorganisms attach to the biofilm carrier media.  
As the wastewater comes in contact with this organism 
film in the media, it provides treatment of the wastewater 
stream.

the plant came online in october 2012.  due to 
the efficiency of the new process, the plant requires 
minimum chemical addition while meeting their new 
discharge limits.  Since start-up the plant the reported 
averages have been: 6 mg/l bod; 6.7 mg/l tSS; 0.4 mg/l 
ammonia; 6.1 mg/l tn; and 1.2 mg/l tP.

Just as so many other wastewater plants, Fairfield has 
to deal with high-flow events due to infiltration, which 
can exceed 600,000 gpd.  the new plant makes it easier 
to adjust to these high flow rates. the 250,000 gallon 
equalization capacity helps to dampen out the impact of 
these higher flow events and allows the plant to maintain 
compliance.  the plant design is operator friendly and has 
the ability to handle larger flows if necessary simply by 
adding more of the biofilm carrier media.

Below is a brief description of the new technology:

moving Bed Biofilm reactor (mBBr) technology
moving bed biofilm Reactor (mbbR) processes 
improve reliability, simplify operation, and require 
less space than traditional wastewater treatment 
systems.

mbbR technology 
employs thousands 
of polyethylene 
biofilm carriers 
operating in 
mixed motion within an aerated wastewater 
treatment basin. each individual biocarrier increases 
productivity through providing protected surface 
area to support the growth of heterotrophic and 
autotrophic bacteria within its cells. it is this high-
density population of bacteria that achieves high-rate 
biodegradation within the system, while also offering 
process reliability and ease of operation. 
 
this technology provides cost-effective treatment 
with minimal maintenance since mbbR processes 
self-maintain an optimum level of productive 
biofilm. Additionally, the biofilm attached to the 
mobile biocarriers within the system automatically 
responds to load fluctuations.

Above:  A MBBR moving 
through the clarifier.   

M. Gregory   

Right:  Biofilm carrier media 
closer up.  M. Gregory

Continued
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PrOceSS BenefitS

compact design  
A fraction of the size of conventional systems 

expandable
Capacity can be easily upgraded by simply increasing 
the fill fraction of biofilm carriers

Single Pass Process    
no return activated sludge stream required

Load responsive  
Actively sloughed biofilm automatically responds to 
load fluctuations

minimal maintenance
no F/m ratios or mlSS levels to maintain

mBBr processes are an excellent solution for 
common wastewater applications including:

•	 bod Reduction

•	 nitrification

•	 total nitrogen Removal

moving bed biofilm Reactor systems deliver a 
flexible, cost-effective, and easy-to-operate means 
to address current wastewater requirements and the 
expandability to meet future loads or more stringent 
discharge requirements within a compact design.

http://www.headworksinternational.com/products/bod_reduction.aspx
http://www.headworksinternational.com/products/nitrification.aspx
http://www.headworksinternational.com/products/removal.aspx
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i know this will sound like i am beating the proverbial 
dead horse, and you had to have heard this before.  if you 
do a comprehensive i&i study, and then take appropriate 
action to rectify the problem areas, 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 system, and the end is the plant. 
less water a collection system receives, the less water that 
is in the plant.  lesser amounts of water going through 
the plant decreases electrical, chemical 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 
instead put an expensive bandage on a major problem. 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 you do something uphill to 

take care of the water so it doesn’t get in the basement? 
it is time to think about inflow and infiltration. it is all 

out of site out of mind until the wet weather gets here and 
the flows go up at the plant. then, when the wet weather is 
here, it will be too wet to smoke test. Smoking is the action 
you should take to find those direct hook ups you can’t 
find. Remember where smoke comes out, water goes in. 
no matter how small the opening, plugging a lot of small 
holes make a big difference. the more you find and fix the 
more you save at the plant.

Have you done a visual on your manholes lately? if you 
want to get more bang for your buck, your manholes is 
where you can do the work and get the most inflow and 
infiltration without having to dig anything up. manhole 
rehab is amazing. You can restore the integrity of most 
deteriorated manhole whether it is precast, brick and 
mortar, even square built with cement blocks. Rehab can 
be done with cure in place bags as well as spray or spin cast 
cementitious material.

System maintenance should be first and foremost in your 
i and i plan. You need to know what your infrastructure 
is like on the inside so you can make the right decisions; 
whether to replace or rehab your lines. no matter what 
process you choose, trenchless is the way you want to go 
unless you really must replace your lines.

Start by 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.  next camera, and then fix or 
replace. the approximate cost of i&i treatment is $4.00 to 
$5.00 per thousand gallons. So how much in a year’s time 
do you treat? now what kind of savings would it be for 
you?

Smoking is quick and, for the most part, accurate. dry 
soil is needed to have smoke come up through the ground. 
even if the soil is wet, you can still find things such as 
down spouts, storm drains, floor drains and possible 
sump pumps. 

Camera work can be wet weather work when the ground 
water is high and the ground saturated.  this way you can 
see better where the water is coming in the system, such as 
laterals or open joints and broken pipes. Remember that 
if you are going to pay a contractor to do 
the camera work, it will save you money 
to have smoke tested or have visual flows 
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every day in the United States, millions of people pass 
over manholes, either on foot or in vehicles, without 
noticing them. in fact, it wasn’t until about 20 years ago 
that those in the water/wastewater industry paid much 
attention either – the old adage of “out of sight, out of mind” 
seemed to apply. now the industry is recognizing just how 
vital manholes truly are to the country’s infrastructure 
and how their failure could ultimately lead to big problems 
throughout the U.S. 

Studies have shown that much of the groundwater and 
surface water that enters sewer systems does so through 
manholes, making them the potential weak link in the 
system. there are definite consequences if deteriorating 
manholes are not repaired. From an operations standpoint, 
infiltration from groundwater impacts the collection 
system as a whole. From a structural standpoint, if there is 
a lot of corrosion within the manhole, cave-ins can occur. 

each component of a manhole is at a high risk of failure 
from normal wear and tear, not to mention factors such 
as exposure to hydrogen sulfide or poor construction. 
the manhole invert, which is the bottom of the structure, 
is the extension of the pipe inlets. they are particularly 
susceptible to leaks. the bench, the sloped floor between 
the invert and the wall of the barrel, can deteriorate 
from abrasion and corrosion. the barrel itself is prone 
to corrosion, which can lead to structural instability. 
manhole rings are susceptible to movement from traffic 
loads, soil movement and the freeze/thaw cycle. 

the good news is, there are resources available to 
rehabilitate almost any defect that can be found in a manhole. 
the key is well trained and experienced applicators who 
understand that manholes are constructed of various 
materials that have different structural characteristics and 
require different rehabilitation methods. 

manhOLeS: a hiStOry
before rehabilitation methods can be addressed, it is 

necessary to take a look back at the history of manholes. 
manholes have been in existence in the United States for 
over 200 years, with some still in service dating back to 
the pre-Civil War era. At that time, bricks and mortar 
were the common materials used to construct manholes; 
however some were built with stone. 

When inspecting older brick structures, many have a 
lot of brick still intact but very little mortar. depending 
on the location and condition of the manhole, inspections 

can uncover a significant amount of root intrusion. in 
some extreme cases, soil can be seen. in the bottom area of 
the structure, deterioration of the bench can sometimes be 
observed. in this case, there may be separations or voids 
between penetrating pipes into the manhole structure. 

Although many of these older manholes are 
deteriorating, there are some that have stood the test of 
time. the life span of brick manholes is a testament to the 
craftsmanship of the builders, especially considering that 
the bricks were hand-laid. these men were artisans – the 
pride they took in their work is evidenced by the very fact 
that many of these manhole structures still exist. 

during the mid-20th century there was a shift away 
from brick and mortar manholes to precast concrete. 
Areas of spalled concrete and exposed aggregate are 
typical for manholes built during this time. For the most 
part, the typical life span of precast concrete manholes is 
50 years. this means that now is the time when manholes 
built in the 1950s and ‘60s are beginning to fail. these 
manholes need to be inspected and any problems need to 
be addressed as soon as possible. 
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in the later 20th century, some manholes were constructed 
with cast-in place concrete. the condition of this type of 
manhole typically depends on the quality of the installation 
process. For example, if reinforcing steel was used, how 
much concrete cover is over the steel? those manholes 
with adequate or more than adequate cover are still in good 
condition for the most part, and with proper inspection and 
maintenance can have a life cycle of 40-50 years. those with 
inadequate cover are already beginning to deteriorate. 

the life cycle of both cast-in place and precast concrete 
manholes depends primarily on two factors: the severity 
of H2S exposure and the quality of the construction. H2S 
eats away at concrete and causes corrosion and, ultimately, 
the failure of the manhole structure. Poor construction 
methods can lead to the premature failure of the concrete 
or lining.
current manhOLe cOnStructiOn

in the world of manhole construction today, materials 
such as HdPe, concrete with corrosion reducing additives 
and plastics are used. newly constructed concrete manholes 
are rarely seen without liners. better specifications are 
used, and this along with improved construction practices 

typically means that newly constructed manholes will have 
a life cycle of 50+ years. However, the lasting power of 
t-lock and other liners depends on the contractor – a poorly 
installed t-lock liner can fail within the first 10 years. 

Early manholes were built by artisans out of brick or stone.

Continued on 
page 60
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Introducing

 PrWa PrOfeSSiOnaL certificatiOn 
training PrOgram

Public health professionals protect and improve the health of individuals, families, communities, and 
populations, locally and globally.  Water treatment professionals epitomize a public health official.  they are 
committed to eliminating and preventing harm from materializing by either discharging treated wastewater 
or distributing safe drinking water.  
in Pennsylvania, a person may not independently make a process control decision at a water treatment facility 
unless that person is board-certified.  due to retirement and the lack of new recruits, the demand for certified 
operators has increased.  in an effort to help the industry, PRWA would like to introduce a new program 
designed to help individuals learn the fundamentals of becoming a Certified Water or Wastewater operator.  
the PRWA Professional Certification training Program provides training and guidance to assist operators 
in gaining the knowledge and skills necessary to not only achieve certification, but also understand the 
responsibility of being a Water or Wastewater treatment Professional.

PrOgram highLightS:
yy multi-week classroom style training program.
yy Review questions and homework provided to 

help students gain confidence.
yy two certification exam style tests to:

- Help students assess their understanding 
of material and diagnose any areas that 
need closer review.

- Prepare for the deP certification exam.

PrOgram PrOvideS:
	y lesson handouts
	y Review material 
	y Homework
	y tests
	y Assistance outside of classroom

PrOgram cOSt:
	y no fee for classroom training
	y Certification exam fee: 

	− $95 PRWA member
	− $125 non-member

each program is intended to provide participants with study material for the General exam, the Collection/
distribution exams and most of the technology Specific exams.  it is not intended to be a complete reference 
manual for technical information and there is no implied claim that this study guide covers every possible 
point on which an operator may be tested.  However, it is intended to be as comprehensive as possible in its 
coverage of essential information.

for more specific information or registration information, go to the Water and Wastewater Operator 
certification training Program page on the PrWa website at: 

https://www.prwa.com/pages/water-wastewater-operator-certification-training-program 
or contact Wendy malehorn or mark Gregory, Program instructors, for more information.  (See their  

information on opposite page)

https://www.prwa.com/pages/water-wastewater-operator-certification-training-program
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PrWa 2016 Professional certification training 
Program Schedule

time: 7:30 am to 12:30 pm
Wastewater Program Water Program

Park Inn by Radisson
45 Holiday inn Road,  

Clarion, PA 16214

DCNR Clear Creek District Office
158 South Second Avenue, 

Clarion, PA 16214-2404
dates for course and exam

Wednesday, August 24, 2016
Wednesday, August 31, 2016 Wednesday, August 31, 2016

Wednesday, September 7, 2016 Wednesday, September 7, 
2016

Wednesday, September 14, 2016 Wednesday, September 14, 
2016

Wednesday, September 21, 2016 Wednesday, September 21, 
2016

Wednesday, September 28, 2016 Wednesday, September 28, 
2016

Wednesday, october 5, 2016 Wednesday, october 5, 2016
Wednesday, october 12, 2016 thursday, october 13, 2016
Wednesday, october 19, 2016 Wednesday, october 19, 2016
Wednesday, october 26, 2016 Wednesday, october 26, 2016
Wednesday, november 2, 2016 Wednesday, november 2, 

2016
Wednesday, november 9, 2016 thursday, november 10, 2016
thursday, november 17, 2016** thursday, november 17, 

2016**
**certification exam Location is:  

Park Inn by Radisson Clarion, 45 Holiday Inn Road, Clarion, 
PA 16214

Participants that complete all classes within the 
program will be guaranteed a seat at a deP exam on 

november 17, 2016 in clarion**.
Registration is limited, please register early to hold your spot.

mark gregory
Wastewater Certification Program Instructor
email:  mGregory@prwa.com
Phone: 814-353-9302 ext. 204

to learn more information about operator certification, go to:
www.prwa.com/certification

15-GD-0187.PRWA Keystone Tap_AD.pdf   1   5/19/15   9:32 AM

Wendy malehorn
Water Certification Program Instructor
email:  Wmalehorn@prwa.com
Phone: 814-353-9302 ext. 207



Conference 
Recap

diSney dream vacatiOn giveaWay:  
tim Geiger, Lehigh County Authority

texaS hOLd ‘em POker tOurnament:
John Snyder, Penn State University

turkey caLLing cOnteSt: 
1st Place: brandon Craig, Elizabethville Area Auth.

2nd Place:  tim Jordan, Buffalo Township Municipal Auth.
3rd Place:  Jack Gravatt, Sandycreek Township

cOrnhOLe tOurnament:
dustin Hoffmaster & Corey lightner  

State College Water Authority
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Thanks to our sponsors for making 
this conference possible!

WaterLB
We Make Water Work

See you next year
March 28-31, 2017
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By Scott T. Wyland 
SALZMANN HUGHES, P.C.

Predicting the future

DepositPhoto

When i was a young lawyer, i participated in a work 
group assembled by the Pennsylvania Supreme Court 
called “the Pennsylvania Futures Commission for Justice 
in the 21st Century.” the Commission had a membership 
as large as its title, and this gathering of judges, elected 
officials, lawyers, and various others met for several days 
in 1996 to “predict” what the legal system would look like 
far into the future – i.e., now.  to guide our discussions, the 
Commission engaged James dator, Ph.d., an interesting 
and entertaining professor from Hawaii, who was a self-
described “futurist.”  As he took the microphone, the 
group fell silent.  We could not wait to learn from this 
exotic futurist what our future would be like.  Flying cars?  
transporters?  Robotic lawyers, perhaps?  this was our 
chance to peer far ahead through the eyes of an expert in 
the field.  the futurist would tell us.

dr. dator said an interesting thing just then, something 
that stayed with me since that day.  He did not describe 
the magical details of a technology-rich future world as we 
had so hoped.  He did not predict Facebook, iPads, tesla 
motors or the inexplicable popularity of Kim Kardashian.  
He instead pointed out that the future is not a place we 
are going to, but rather is one we are creating.  the paths 
are not to be found, but made.  He opined that we have far 
more control over the type of future we will have than we 
realize and understand.  We need merely choose the way 
we want things to be, then work to make them, to fashion 
them, that way.

While we were a bit let down by the absence of hover 
cars and personal transportation portals, we spent 
a considerable amount of effort over the three days 
identifying the trends we believed would help shape the 
coming decades.  one prominent politician in my work 
group told us quite emphatically that an enormous “clash 
of civilizations” which would greatly affect the future had 
started already.  When he described the impending rise 
of militant islamists as shaping world politics, we frankly 
thought he was crazy.  there was no public awareness 
at the time of such a profound shift in the religious and 
political world.  but he insisted, pointing to the actions of 
obscure and extreme groups in faraway lands.  the trend 
was obvious to him and imperceptible to us.  much of what 
our Commission concluded that week was, in hindsight, 
wrong or irrelevant, but we did make some important 
observations and set realistic and creative long-term goals.  
the warning about the militants did not make the final 
cut of the report, and the official who predicted it ended 
up in prison rather than the White House, despite having 
it pretty much right.  

in our little water and wastewater 
regulatory corner, we can identify 
large trends that may shape our 
future.  We may also choose to take 
steps now to build a future that we 
prefer.  the trends we are able to 
discern now may grow larger or 
whither to insignificance, but we 
should identify them nonetheless, 
and decide what we want to do about 
them.  Convincing the regulators is 
the difficult part. 

We know that our wastewater 
treatment plants are saddled 
with nutrient cap loads that do 
not increase as flows increase.  
inevitably, systems will be asked to 
add connections that perhaps will 
not cause hydraulic overload, but will 
cause nutrient overloads.  moving 
to enhanced nutrient removal adds 
significant capital cost and gives 
only slightly more hydraulic capacity 
before once again bumping up 
against the nutrient cap load limit 
for the plant.  deP’s working theory 
is that plants will engage in nutrient 
trading with non-point sources to 
acquire credits that would allow the 
addition of flows while avoiding 
a violation of the cap load at the 
outfall.  if systems yield to demand 
for more sewer connections, and rely 
on trading to accept connections that 
exceed the cap loads at the plant, we 
all better be sure there are reliable 
sources of credits for many years 
to come, and at reasonable cost.  deP recently has made 
that harder, not easier.  Plants unwilling to bear the risk of 
relying on nutrient trading will have to stop adding new 
flows.  no new connections.  We can envision the political 
pressure developers will apply to force plants to accept 
new flows.  How will the cap load drama end?  does deP 
have a well-developed, comprehensive plan and vision for 
Pennsylvania’s economy when new connections can no 
longer be added because of deP’s nutrient cap loads?  Will 
precious sewer connection permits be bought and sold 
– commoditized – like the state’s finite supply of liquor 
licenses?
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ePA knows that Pennsylvania 
must address agricultural runoff 
to meet its Chesapeake bay 
commitment to lower nutrient 
loading to the bay.  Yet deP will 
not directly regulate agricultural 
operations in the mandatory and 
intense way it required wastewater 
treatment plants to spend $2 billion 
to upgrade.  deP’s new focus is on 
the “other” non-point source of 
nutrient loading, stormwater from 
urban and suburban development.  
Why?  because it is not farming.  
So suburban sewer customers will 
now pay sewer rentals and a new 
stormwater fee.  Agriculture will 
be allowed to comply “voluntarily” 
for a few more unsuccessful years.  
When stormwater projects are 
in the ground and Pennsylvania 
still has not fully addressed its 
agricultural runoff, deP will find 
itself, at long last, out of options.  
it will need to do that which it has 
sought for over a decade to avoid 
– directly require farms to reduce 
nutrient runoff.  What would the 
world be like if deP had tackled 
the agricultural runoff problem 
early and directly?  Pennsylvania’s 
suburban cost of living would be 
more affordable.  Food might cost 
a little more.  Crabs and oysters 
might be less expensive.  We may 
never know because deP took a 
different path, one that upgraded 
plants to delay action on non-point 
sources.  the 2017 assessment of 
Pennsylvania’s bay progress will 
tell us.
And speaking of oysters, which 

once filtered the bay’s entire volume weekly before they 
were overharvested nearly to extinction, what if ePA had 
addressed the bay problems differently?  imagine ePA 
requiring all illegal discharges to stop.  large treatment 
plants south of Pennsylvania would have to improve 
discharge quality.  Restoring the oyster population by 
eliminating commercial harvesting for, say, 20 years 
and spending $2 billion on oyster repopulation might 
have more directly and quickly restored the bay’s health.  
Pennsylvania sewer customers might not have had to 
pay $2 billion to upgrade sewer outfalls beside farm 
runoff areas.  Chesapeake bay’s watermen are a lot like 

Pennsylvania’s farmers.  
it will be interesting to see how the future unfolds.  

now, we can see that those making the policy decisions 
and forming our future so far caused a tremendous 
expenditure of private funds for sewer plant upgrades, 
yielding relatively little beneficial result, and set in motion 
a potential shutdown of land development.  What will 
improve the health of the bay?  Compliant discharges, 
a full restoration of oyster populations, and control of 
agricultural runoff top any honest list.  but the path we are 
on, the one created a decade ago by our policy leaders, does 
not appear to lead to a clean bay, but rather to a needlessly 
expensive future for Pennsylvania residents.  let’s make 
an effort to adjust the path ahead, change our course, and 
choose the future we want.  

Scott Wyland is chair of the litigation group 
and managing shareholder of Salzmann Hughes, 
P.C.’s Harrisburg office where he focuses 
on stormwater and nutrient trading issues.

History Can’t be Written Without a Story. 
Thank You for Letting us be Part of Yours.
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Cross-section of Permeable Interlocking Concrete Pavement that shows the 
beeding sub-grade needed for some systems.  Federal Highway Administration
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there are a lot of names that are floating around in the industry when talking 
about a permeable or porous surface.  Porous concrete, porous asphalt, 
grass pavers, permeable pavers, porous turf, permeable 
interlocking concrete pavers, and the list goes on.  the concept is all 
the same: Creating an environmentally friendly surface with high porosity that 
allows rainwater to pass through the material itself (or through the joints between 
pavers) instead of running across the impervious surface.  Some of these systems 
have it designed so that the water enters an underground storage (stone-filled) 
where is helps slow down the water to infiltration into the surrounding soil and 
subsequently help replenish aquifers and watershed.  With this article, i hope to 
help you learn the different types of systems available to you, and what may be 
good for your house, your municipality or even your office1. 

history of Permeable Pavement
Permeable pavement is a topic that is getting more and more 
publicity, but has been around for quite some time.  Going back 
to the 1800s in europe, pervious concrete was used for various 
structural purposes. it became popular again after World War 
ii due to a scarcity of cement.  but since the 1960s, the USA 
has been implementing these structures to help reduce floods, 
raise water tables and replenish aquifers.  in the 1970s, the 
ePA began testing to determine how effective it was as well 
as costs to install.  then, in 1977, the first official design 
guide was created by edmund thelen and l. Fielding Howe 
in Philadelphia PA, titled “Porous Pavement.” (See left)  this 

guide laid the groundwork for permeable pavement education and is still 
used to today as a reference4.   

design and concept
the intent of the space will influence the design of the permeable pavement space. 
Having a specific goal in mind while planning the space will help 
narrow down what application would be best. For example, a 
building needs green space but also needs a fire lane access.  the 
area needs to be able to withstand heavy vehicles, so open-cell 
(grass pavers) would a better application in this instance.  
See table on page 47 for design and price breakdown of 
different applications.

the Basics of Permeable Paving
By Jessica ickes

OveraLL BenefitS tO 
PermeaBLe Paving
environmental:

- eliminates Runoff
- Recharges groundwater
- traps suspended solids and pollutants
- Reduces surface temperatures and, 

therefore, reduces the heat island 
effect

- eliminates the need for retention/
detention basins

financial:
- eliminates costs for retention/

detention basins, curbs, gutters, and 
other water collection installations

- in winter conditions, typically 
requires much less salt or other 
de-icing products than traditional 
pavement types

- lower installation costs (no 
underground piping, storm drains, 
or sloping/grading 

maintenance:
- occasional cleanout of sediment build 

up, vegetation and other debris that 
can accumulate. 

- broken/cracked areas can generally be 
removed in small pieces and replaced

Continued on 
page 45

“Permeable pavements function similarly to sand filters, in 
that they filter the water by forcing it to pass through different 
aggregate sizes and typically some sort of filter fabric.  Therefore 
most of the treatment is through physical (or mechanical) 

processes.  As precipitation falls on the pavement 
it infiltrates down into the storage basin where 
it is slowly released into the surrounding soil.2” 
 - University of Florida Permeable Pavement Fact Sheet
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one Sunday night i was watching playoff football when 
i received a phone call from an adjacent property to our 
office saying they had leaking water. the tenant left for the 
weekend and, to save money, he turned down his heat. He 
had frozen and burst pipes when he came back from his 
weekend excursion. the frozen pipes were in the middle of 
the house going to the second floor; we had to replace pipes, 
drywall, flooring, and much more. the 
next morning we called a plumber and 
a restoration company and $4,000 later, 
we had corrected the problem and made 
it like it never happened. 

my father, who lives in Southern 
illinois, had a snowstorm hit his 
property. the storm knocked a tree 
over and onto his deck and corner of 
his house puncturing some holes in the 
roof and pulling away large sections of 
his gutter (see picture below).  He had 
to have his air conditioner checked out 
because it was hit as well.  When this article goes to print 
everything will have been replaced and fixed for just his 
deductible, $500. 

What is the difference between these two events? 
insurance…

insurance is where you transfer the liability of a loss to 
the insurance company in exchange for a monthly fee. 

insurance is one of those things that you hate paying that 
monthly premium for but when something happens and 
you have to use it, you are glad to have it. Some people 
think that just having insurance is enough and you don’t 
have to worry about it anymore. Wrong. is your coverage 
adequate enough to cover the emergency? if my father had 
to replace his entire roof, and not just a section, would his 

homeowner’s policy be enough to cover 
that or would he had to foot the remainder 
of that bill? 

does your municipality have adequate 
insurance to cover emergencies? Worker’s 
Comp, health, building, vehicle, and 
equipment insurance need to all be 
addressed. these are important concerns 
that need to be checked on regularly to 
make sure that you are fully covered. 
Which leads me to my next point.

Are you aware of everything you are 
covering with your insurance? do you 

have an up-to-date asset management plan in place? 
Having an asset plan helps with knowing what to insure 
and for how much. You don’t want to overpay to insure 
something. Having an up to date asset management plan 
is critical to running your plant as well. You want to make 
sure that everything is being utilized to maximize its value 
and potential. Just like a leak in your water pipes can cost 

thousands of dollars annually, not maximizing your 
available resources to their full potential could be 
leaking dollars from your authority.

not only is it important to have insurance for your 
property but also it is helpful to tell your customers 
where their responsibility starts and stops. most 
homeowners are not aware that the pipes leading to 
their house, and sometimes as far as all the way to 
the main in some areas, are their responsibility. it 
is not your responsibility as an authority to inform 
them, however, it can save time and money in the 
future and builds trust with them. 

do you have an up-to-date 
asset management 
plan in place? Having 
an asset plan helps with 

knowing what to insure and 
for how much. You don’t 
want to overpay to insure 

something. 

N. Ferraro

Insurance Considerations
By Nick ferraro
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Presents

Affinity Home Warranty & Emergency Repair Programs for your customers

50%
of customers will call their 

utility first when faced with an 
emergency

Over half of customers believe that their water/sewer company is 
responsible for their service lines.  Most times, utilities are unable 
to help their customers, leaving a bad impression.  By educating 
customers what their responsibilities are, whether they buy the 
coverage or not, they feel better about their utility and their services.  
Increasing your customer satisfaction leads to improved retention in 
competitive markets.  Add to the bottom line without adding the work!

WHY UTILITIES SHOULD GET INVOLVED

Customer & Utility Protection  
The median income in Pennsylvania is just over $49,000, 
and in many rural areas it is around $25,000.  An 
average  age for a Pennsylvania home is 55 years, which 
many areas that have homes over 70 years old.  The 
combination of income and age of infrastructure 
creates challenges for the customer and ultimately the 
utility to  help in emergency situations.  

Revenue
A smaller utility with  1,000 households has the ability 
to see returns of over $10,000 over five 
years.  Larger utilities, for example of 
10,000 households,  has the ability to see 
returns of over $100,000 in five years.

Turn-Key Process
Once a utility endorses HomeServe, 
HomeServe handles everything from there.  They 
implement, market, manage and  administer the 
program.  No extra work for you and your staff.

61% of non-enrolled customers say they appreciate 
that their utility refers or recommends 

these sorts of products and service to their 
customers.

67%
of customers enrolled believe that 
having this service improved their 

opinion of the utility that recommended 
the service.

How it works

 Tell us the programs that would most benefit your 
customers.

 HomeServe will create custom marketing 
communications to send out to customers on your 
behalf.  You approve all materials and it costs you 
nothing!

 Once a customer signs on, HomeServe will manage & 
route any emergency service calls to local, licensed and 
insured contractors to make repairs.

 Customers can call 24 hours a day - 365 days a year 
and reach a live person.

Partner Benefits

 No investment to participate - all we ask for is your 
endorsement.  We cover everything else.

 Reduce or eliminate time spent looking for reliable 
contractors to refer to customers.

 Increased customer satisfaction.  

 Reduce frantic phone calls & emails; Allow your 
utilities to spend more time in other areas.

 Ongoing revenue to your bottom line.

 Affordable monthly/annual rates for customers.

 On or off the utility bill capabilities.

Great protection:  No deductible or call out fee.  No pre-inspections 
before joining.  Work is done by licensed, local contractor and 
guaranteed for one year.

Best in class customer service:  98% customer satisfaction.  One hour 
call backs.  Regular audits to ensure quality standards and a high level 
of customer service are maintained.

Great to work with:  World leader in providing emergency 
repair with over 2 million customers in North America.  
Better Business Bureau (BBB) Accredited with a A rating!

Go to WWW.PRWA.COM/HOMESERVE for more information   
Or contact your representative, Daniel Guest

Email: Daniel.Guest@HomeServeUSA.com  |  Phone: 786-972-1007

Tools for happier customers.
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Continued from page 11

be an effective method of controlling transients. 
However, they must be properly sized and selected to 
perform the task for which they are intended without 
producing side effects.

if pressure may drop at high points, an air and vacuum 
relief valve should be used. All downhill runs where 
pressure may fall very low should be protected with 
vacuum relief valves. Vacuum breaker-air release 
valves, if properly sized and selected, can be the 
least expensive means of protecting a piping system. 
A vacuum breaker valve should be large enough to 
admit sufficient quantities of air during a downsurge 
so that the pressure in the pipeline does not drop too 
low. However, it should not be so large that it contains 
an unnecessarily large volume of air, because this air 
will have to be vented slowly, increasing the downtime 
of the system. the sizing of air release valves is, as 
mentioned, critical.

Pump
Pump startup problems can usually be avoided by 
increasing the flow slowly to collapse or flush out 
the voids gently. Also, a simple means of reducing 
hydraulic surge pressure is to keep pipeline velocities 
low. this not only results in lower surge pressures, but 
results in lower drive horsepower and, thus, maximum 
operating economy.

Surge tank
in long pipelines, surge can be relieved with a tank of 
water directly connected to the pipeline called a “surge 
tank.” When surge is encountered, the tank will act to 
relieve the pressure, and can store excess liquid, giving 
the flow alternative storage better than that provided 
by expansion of the pipe wall and compression of 
the fluid. Surge tanks can serve for both positive and 
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negative pressure fluctuations. these surge tanks can 
also be designed to supply fluid to the system during a 
downsurge, thereby preventing or minimizing vapor 
column separation. However, surge tanks may be an 
expensive surge control device.

air chamber
Air chambers are installed in areas where water 
hammer is encountered frequently, and are typically 
seen behind sink and tub fixtures. Shaped like thin, 
upside-down bottles with a small orifice connection 
to the pipe, they are air-filled. the air compresses to 
absorb the shock, protecting the fixture and piping.

conclusion
Water hammer will continue to challenge engineers, 
operators, and managers of water systems because 
it is associated with systems that cannot be exactly 
defined due to the size and length of the water 
distribution system with ondulating profile or the 
lack of definition of the system components such as 
valves or pumps. there is a need for a more practical 
approach while research continues to provide better 

descriptions of the physics of water hammer and for 
useful computational solutions including those basics.  

Where can I find more information?
Kroon, J. R., m. A. Stoner, and W. A. Hunt. 1984. “Water 
Hammer: Causes and effects.” Journal of the American Water 
Works Association. 76: 39–45. 

national drinking Water Clearinghouse. 2001. “Ask the 
experts.” on tap. Vol. 1, issue 3: 10–11.

Parmakian, J. 1963. Waterhammer Analysis.  dover Publications.

Sharp, b.b. and d. b. Sharp. 1996. Water Hammer: Practical 
Solutions. new York: Halsted Press.

Weis, F. 1996. “dispelling Common misconceptions about 
Water Hammer.” Water engineering and management. 143: 
24–30.

Wood, d. J. 2002. SURGe2000 Software. (modeling water 
hammer in pipes and a wide range of hydraulic and surge 
protection devices are addressed). Civil engineering Software 
Center, University of Kentucky lexington, KY.

Z. michael Lahlou holds a doctorate in environmental and natural 
resource economics and a master’s in civil and environmental 
engineering. Formerly the technical assistance coordinator for the 
national drinking Water Clearinghouse, lahlou now resides in 
Huntington beach, California. 

The TEAM InsertValveTM RW-Gate is available for 
underground and above ground piping systems 
containing water for piping 3” through 12” including 
5”.

Fox Tapping, Inc.
1112 Nursery Road, Wrightsville, PA 17368
phone (717) 252-3908  fax (717) 252-2982  e-mail mail@foxtapping.com
web www.foxtapping.com  youtube www.youtube.com/user/FoxTapping 

Pipe and valve are two separate components, 
allowing old pipe to be removed and replaced.

Under Pressure Valve 
Installation

Gate wedge seats on valve not pipe, reducing 
wear and improving valve life.
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on behalf of the Pennsylvania Rural Water Association 
i would like to thank those of you who attended our 2016 
conference in State College. For this edition, i have included a 
research project that i and three other students had conducted 
while attending iUP that examines the West nile Virus in the 
state of Pennsylvania, emphasizing indiana County,  using 
GiS applications to perform the analysis. it has been edited 
to hopefully give you an understanding of how GiS can take 
information and create maps to give a better understanding 
of the information, relating to location.

I would like to thank Mike Hogan, Corey Reigh, and David 
Fulton, all graduates of the Geography Department at Indiana 
University of Pennsylvania, for working together to complete 
our GIS analysis of the Spatial Distribution of the West Nile 
Virus in Pennsylvania. This article and the associated maps 
were developed as a combined effort, each of us adding our 
own expertise to the project.  

_______________________________________
 
intrOductiOn

The West nile Virus (WnV) is an arbovirus (a virus 
spread through arthropod vectors) that can impact 
humans by causing flu-like symptoms and, in the most 
severe cases, death. West nile has been documented in 
the United States since 1999, and is transmitted through 
various species of mosquitos. The main species 
vectoring the West nile Virus are natural and 
artificial container breeders, which makes 
the identification of illegal dump sites in 
pennsylvania especially important. an illegal 
dumpsite is defined as an area being used to 
dispose of residential and commercial waste 
that is not a registered dump location. because 
there is no vaccine currently available, the best 
method to prevent human contraction of the 
virus is mosquito control through reducing the 
breeding population.

This geographic Information System (gIS) 
was developed for, and in conjunction with, Dr. 
Thomas Simmons of the biology department at 
Indiana University of pennsylvania, who is studying the 
spread of West nile Virus within the state of pennsylvania. 
The primary objective of this gIS is to determine spatial 
coincidence of West nile Virus occurrence with potential 
mosquito breeding areas, in an effort to inform future 
management and policy decisions to reduce West nile 
incidence in pennsylvania. 

gOaLS Of giS deveLOPment
•	 graphically represent the spatial distribution of 

positive West nile Virus occurrences within the 
state of pennsylvania. 

•	 compare the distribution of West nile Virus 
positive hits to human population clusters in order 
to determine high risk areas of potential infection 
within the state of pennsylvania

•	 represent the spatial coincidence between the 
potential mosquito breeding sites and West nile 
Virus positive hits within the state of pennsylvania

deScriPtiOn Of data 
below is a description of all the attributes (points, 

polygons and boundaries) that were used to create our 
map that showed the occurrences of West nile Virus 
throughout pennsylvania in connection with population, 
environment and mesquito species.
feature datasets:
COUNTY_Centroids: the polygon layer is composed of 

all 67 counties within the state of Pennsylvania; 
Municipal_Centroids:  the polygon layer is composed 

of all the municipal boundaries within the state of 
Pennsylvania.  

Zipcode_Centroids:  the polygon layer is 
composed of all the zip code boundaries within 
the state of Pennsylvania.

PA_County_ Boundaries_ Demographic: 
Feature class used, mainly, as a base map for other 
information regarding Artificial Containers, 
Positive Hits, and illegal dumpsite data to be 
projected on top.  each county polygon holds 
demographic data such as total population in 
the years 2000 and 2010, ethnicity and race 
population, gender related demographics, age 
population distribution, household and family 
sizes, land use data, and  housing information 
per county. 

PA_Municipal_Boundaries:  Feature class used to 
view WnV action at local scale compared to a state or 
county scale. it is composed of thousands of polygons, 
each polygon representing a municipal 
boundary in the state of Pennsylvania. 
Viewing the Artificial Container, illegal 
dumpsite data, and Positive Hits data on 

a centroid can 
be defined as 

the center point 
of each polygon 

within the 
feature class. 

When creating 
interpolation 
based maps, 
calculating 
centroids is 

required. 
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Continued on 
page 50

A Geographic Analysis of the West nile Virus in PA
By michael perry
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from manholes during a snow melt or rain event which is 
sending excess water to the streams and your collection 
system. if you need camera work, give me a call. Remember 
i don’t do entire systems, just problem areas that you have 
already identified.

 Also remember each component of a manhole is at 

a high risk of failure from normal wear and tear, not to 
mention factors such as exposure to hydrogen sulfide 
or poor construction. the manhole invert, which is the 
bottom of the structure, is the extension of the pipe inlets. 
they are particularly susceptible to leaks. the bench, the 
sloped floor between the invert and the wall of the barrel, 
can deteriorate from abrasion and corrosion. the barrel 
itself is prone to corrosion, which can lead to structural 
instability. manhole rings are susceptible to movement 
from traffic loads, soil movement and the freeze/thaw 
cycle.

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?  

Chris Shutt
Wastewater Technician 

cshutt@prwa.com

Continued from  page 26

Continued
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“Long term research on permeable pavers shows their effective removal 
of pollutants such as total suspended solids, total phosphorous, total 
nitrogen...zinc, motor oil and copper.  In the void spaces, naturally 
occurring micro-organisms break down hydrocarbons and metals adhere.”

Capital Region District, Victoria, British Columbia Permeable Pavement History

Continued from  page 36

From TechBrief6.  Federal Highway Administration
Permeable Concrete (left) next to permeable 
asphalt on a project at Taughannock State 
Park, NY..  J. Ickes

Grass Pavers (seen left, also known as open Cell Pavers) 
come in a variety of sizes, shapes and materials.  typically 

either made of concrete or recycled plastic, grass pavers 
can be filled with aggregate instead of grass.  the base 
of this type of system is similar to interlocking pavers 

(example is on page 36).

references
1montgomery County Planning Commission
2University of Florida Permeable Pavement Fact Sheet
3Capital Region district, Victoria, british Columbia Permeable Pavement History
4Go Green building Alliance.
5techbrief: Permeable interlocking Concrete Pavement.  http://www.fhwa.dot.gov/

pavement/concrete/pubs/hif15006.pdf
6techbrief: Pervious Concrete.  http://www.fhwa.dot.gov/pavement/concrete/pubs/
hif13006/hif13006.pdf
7Universit of maryland: Permeable Pavement Face Sheet. 

deSign factOr POrOuS 
cOncrete

POrOuS 
aSPhaLt

interLOcking 
PaverS graSS PaverS

infiLtratiOn actiOn
through material through 

material
through Joints of 

Pavers
through openings and 

joints of pavers

ScaLe Of aPPLicatiOn Small and large 
scale paving 
applications

Small and large 
scale paving 
applications

micro, small and large 
scall applications

small and large scale paving 
application

traffic Bearing 
caPacity Can handle all traffic loads, with appropriate bedding layer design

cOnStructiOn 
PrOPertieS

Cast in place, seven 
day cure, must be 

covered

Cast in Place, 24 
hour cure no cure period no cure period

deSign PermeaBiLity 10 Feet/day 6 feet / day 2 feet / day no data available
cOnStructiOn cOSt

$2.00 to $6.50/ sq. ft

$.50 to $1.00/ Sq. 
Ft. (not including 

stormwater 
storage)

$5.00 to $10.00 / Sq. Ft $1.50 to $5.75 / sq ft. 
(installed)

LOngevity* 20 - 30 years 15 - 20 years 20 - 30 years no data available
* Effective sustainable paving systems have been functioning for more than 20 years because of ongoing routine maintenance1.

Continued
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By Don muir

Identifying Potential sources of Contamination

this year at the PRWA annual conference, i presented 
a class titled “Source Water Protection: identifying and 
living With Potential Risks.”  the plain and simple fact 
is that there are always going to be potential risks to your 
water source, or sources. doesn’t matter, surface water, 
ground water, urban setting or rural setting, there are 
going to be potential risks that you will need to address. 
man-made risks, such as accidental spills or releases, 
mechanical failure of equipment or even natural disaster, 
all have the potential to prevent you from delivering 
potable water to your customers. 

natural disasters or events caused by mother nature 
(i don’t think all are “disasters”), such as ice and snow 
storms, floods, droughts and even tornados all have the 
potential to prevent you from delivering water to your 
customers. mechanical issues ranging from main line 
breaks, to pumping and treatment equipment failures, 
also can prevent you from delivering water to your 
customers. You have to live with these situations and 
proper emergency response and contingency planning 
can minimize impact to your system. 

A highway or railroad in your well recharge area, or 
in your intake’s watershed, is not going to go away but 
plans can be made to respond to an accident or spill.  in 
most cases, a farmer is not going to stop farming a field 
because it is near a water source but measures can be 
taken to minimize run-off and reduce the risk of source 
contamination from agricultural activities. there are 
always going to be risks and measures to reduce the 
risk. the key is identifying the risks so that they can be 
addressed. that was the heart of the PRWA conference 
source water protection class, showing attendees on-
line databases and websites that can be used to identify 
potential sources of contamination near your water 
source(s). the following are sites i use on a daily basis to 
identify potential risks or sources of contamination.

•	emapPa: deP’s emap website identifies deP 
regulated facilities that may be near your water 
source(s). it also identifies locations where releases 
of hazardous materials have occurred in the past. 
(www.depgis/state.pa.us/emappa/)

•	ePa enviromapper:  enviromapper is ePA’s 
version of deP’s emap website. it also identifies 
regulated facilities. enviromapper also lets 
you search by location, by chemical or by ePA 

program through ePA’s envirofacts website for 
potential contaminant sources. (www.epa.gov/
emefdata/em4ef.home)

•	dWmaPS:  the drinking Water mapping 
Application to Protect Source Waters (dWmAPS) 
is ePA’s online mapping tool to help you find 
information about drinking water in your 
community. the website provides information 
on water suppliers, raw water quality, potential 
sources of contamination and groups working to 
protect source water in your area. (www.epa.gov/
sourcewaterprotection/dwmaps#User)

•	national Pipeline mapping System:  the nPmS 
contains both a public page and an industry page 
for pipeline companies. the public page shows 
the location of natural gas pipelines, hazardous 
material pipelines, liquid natural gas plants and 
breakout storage tanks. the nPmS identifies 
the pipeline, the facility owner and also provides 
contact information for the facilities.  (www/npms.
phmsa.dot.gov/default.aspx)

•	deP regulated tank List:  Separated by deP 
region, the regulated tank website provides excel 
spreadsheets of regulated storage tanks, primarily 
gasoline and tanks holding hazardous material. 
the spreadsheet provides tank owner information, 
tank location information, type of tank, material 
contained in the tank, and amount of material 
contained in the tank.  (www.dep.pa.gov/Business/
Land/Tanks/Registration/Pages/Regulated-Tank-List.
aspx)
•	deP Storage and tank release and cleanup 

Locations:   Separate from the deP Regulated 
tank list, this deP website identifies storage 
tanks, both above ground and underground, 
that have had material releases. this report 
identifies confirmed release incidents that 
have been reported to deP since enactment 
of the Storage tank and Spill Prevention Act 
(tank Act) in July, 1989. these release incidents 
represent leaks, spills and overfills which have 
occurred from storage tank systems regulated by 
the tank Act only. Releases from home heating 
oil tanks, which are not regulated 
by the tank Act, are not part of 
this list.  link on page 52. Continued on  

page 52

http://www.depgis/state.pa.us/emappa/
http://www.epa.gov/emefdata/em4ef.home
http://www.epa.gov/emefdata/em4ef.home
http://epamap37.epa.gov/dwmaps/
http://epamap37.epa.gov/dwmaps/
http://www.dep.pa.gov/Business/Land/Tanks/Registration/Pages/Regulated-Tank-List.aspx
http://www.dep.pa.gov/Business/Land/Tanks/Registration/Pages/Regulated-Tank-List.aspx
http://www.dep.pa.gov/Business/Land/Tanks/Registration/Pages/Regulated-Tank-List.aspx
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Scan code
for more info

 •  No Scrap Value

 •  Reduces Finger & Back Injuries 

 •  Complies with AASHTO M-306, H-20 

  (40,000 lb. Rating)

trumbull-mfg.com/products/manholelids

Call us at 1.800.677.1799

P     LYMER...
SMARTER than CAST IRON Manhole Lids . . .and lighter.

 75 Holley Avenue  P.O. Box 122   
Bradford, PA 16701

Phone: (814) 362-9515  Fax: (814) 362-8055
Email: Kerry@Pipeeyesewer.com

WWW.PIPEEYESEWER.COM

Municipal  Industrial  Commercial  Residential

CCTV Inspection
Hydrojet - Vac Cleaning Service

Pressure Chemical Grouting of Pipe Joints & Defects
Manhole Sealing and Restoration
Dye and Smoke Testing Programs

CSO, I/I, CAP Surveys
Hydro Excavation

Lateral Inspections and Grouting

SERVICES

CONTACT: KERRY ROSLINSKI



keystone tap SUmmer 201648

Sourcewater | Column
Water Conservation Planning
By penny mcCoy

even though deP hasn’t issued a drought watch (as 
of this writing) we all know the mild winter we had is 
going to cause some drought conditions. A drought watch 
declaration is the first and least severe level of the state’s 
three drought classifications. it calls for a voluntary 5% 
reduction in nonessential water use and puts large water 
consumers on notice to begin planning for the possibility 
of reduced water supplies.

A 5% reduction is really very little for each water system 
to achieve. i bet each and every water utility in the state 
could find 5% by just tightening up their unaccounted for 
water and implementing sound business practices.

these guidelines have been prepared by deP to 

provide assistance in designing an effective water 
conservation program and reveal some alternative 
methods of conserving water. not all of the recommended 
conservation methods have application to every water 
purveyor. instead, the guidelines should be considered a 
checklist that may be used to select the most applicable, 
economically-feasible conservation methods to implement 
within your service area or community. 

these guidelines have been organized in two categories: 
1) supply management methods, which include leakage/
loss control and water meter management; and 2) demand 
management methods, which include pricing, water 
conservation education, and local water-use regulations.  

i. SuPPLy management methOdS 
A. leakage/loss Control 

1. Prepare a map of the water distribution system showing: 
a. main transmission lines 
b. Street valves 
c. in-line metering locations 
d. in-line pressure-reducing valves 
e. Hydrant locations 
f. locations of breaks/leaks repaired in last 10-year period 
g. Areas of potential system expansion or interconnection 

2. list the name and age of all facilities to be monitored in conjunction with a leakage/loss program. 
3. Show the number of full or part-time employees engaged in an ongoing leak detection program. if no 

ongoing program exists, report when the last leak survey was conducted, by whom, and on what portion 
of the distribution system. 

4. describe ongoing valve and hydrant maintenance activities. All valves and hydrants should be exercised 
and sounded for leakage at least annually.

5. Give the location of frost and subsidence prone areas and areas of pipe crossover or interference. indicate 
transmission line age and composition in terms of materials used, diameter, lined or unlined, etc.                                                                                            

6. institute a program that includes an accurate recording of system pressure for each separately operated 
pressure zone, leaks detected, and 
leaks repaired.

B. Water meter management 
1. All sources and service connections 

should be metered to ensure 
accountability of water delivered. 
if sources or service connections 
are not metered, a plan should be 
developed that outlines a schedule for 
compliance. institute a program that 
includes an accurate recording system 
of meters tested, repaired, or replaced. 
the following testing or replacement 
guidelines are recommended for each 
type or size of meter.

Meter Size
(Inches)

Test/Replacement
Period (years)

Registration
Variance (Less Than 

4%) at Flow Rate
(gpm)

Source Meter 1 --
6 8 300
4 8 180
3 8 90
2 8 50

1-1/2 8 30
1 20 20

3/4 20 10
5/8 20 6
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Civil, Municipal & Planning, Structural, Surveying, 

Environmental, Transportation, Utility Line Permitting 
20 C Snyder Lane, Ephrata, PA 17522 
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www.hanovereng.com 
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Elizabethtown, Poconos, Towanda, Wellsboro, and New Castle 

in Pennsylvania, and Canton Ohio 

ii. demand management methOdS 
A. Pricing 

1. investigate alternative pricing methods (i.e., declining block with a minimum number of cost/unit steps, 
uniform block, peak pricing, excess use charges, etc.) that discourage water waste. 

B. Water Conservation and efficiency education 
1. Consider participating in the U.S. environmental Protection Agency’s (ePA) WaterSense program 

www.epa.gov/watersense as a promotional partner to educate others about the value of water and water 
efficiency. WaterSense partners have access to materials and web information to promote WaterSense 
labeled products and programs to consumers. 

2. Promote water conservation and efficiency benefits and techniques through public water supplier’s 
website, information centers at local fairs, shopping centers, and public displays or exhibits. 

3. Seek the cooperation of local school officials in initiating a program of water education activities. 
4. Sponsor water conservation poster, slogan, essay or exhibit contests for children within the service area. 
5. initiate a water conservation program in high-use facilities, such as schools and colleges, hospitals and 

institutions, country clubs and health clubs, involving a retrofit of existing plumbing fixtures with water 
saving models and the dissemination of water conservation literature.                                                                                                     

6. Promote a campaign of household leak detection. Provide leak detection tips on billing cards. distribute 
dye tablets to customers to encourage toilet leak checks. direct meter readers to inform customers with 
unusually high recorded use to check for household water leaks.                                                                                                      

7. Speak to local civic organizations (boy Scouts, Jaycees, volunteer fire companies, etc.) about water 
conservation.                                                                                         

8. Conduct public tours of water treatment plants, reservoirs, pumping stations, and other related facilities.                                                                                                       
9. Conduct a workshop for plumbers, plumbing fixture suppliers, builders, and major water users to discuss 

the benefits of water conservation and the importance of installing water-saving plumbing fixtures.                                                                       
10. meet with major water users to formulate demand management plans for their facilities. 

C. local Water Use Regulations 
1. Promote adopting a water conserving ordinance that requires installing water-saving plumbing fixtures 

and fittings in all new buildings constructed or in existing homes where building permits are issued for 
kitchen or bathroom remodeling work. 

2. institute requirements for installing water-saving plumbing fixtures and fittings as a condition prior to 
hook-up for new customers. 

3. encourage wise use and management of water during peak use summer periods by restricting lawn/
garden watering to non-daylight hours. 

4. institute fines for the unauthorized use of water such as illegal hookups and hydrant discharges. 
5. Promote land use regulations that protect critical groundwater recharge areas and potential well 

locations.

     no matter what type of weather conditions 
Pennsylvania is experiencing, good business practices and 
conservation measures will help assure adequate water 
supplies for your customers.



GIS | Column
top of the municipality layer helped to study these WnV 
action sites to more highly populated areas within each 
county. 

PA_Zipcode_Boundaries:  Feature class to represent 
WnV action on a local scale. layer contains 2000+ 
polygons, each polygon representing the area within each 
Zip Code boundary in the state of Pennsylvania. each 
boundary holds demographic data such as total population 
in the years 2000 and 2010, ethnicity and race population, 
gender related demographics, age population distribution, 
household and family sizes, land use data, and  housing 
information per zip code boundary. 

for this project, the main focus was on the total 
population of each area. When comparing the local 
population to the locations of the Positive hits, illegal 
dumpsites, and artificial containers, we created risk 
analyses by developing formulas in the field calculator  
that were used to represent Positive Wnv hits per 1000 
people. Within the attribute table is a field labeled Sqmi. 
from this field we calculated a formula representing 
Positive hits per square mile in Pennsylvania.

When beginning the process of data extraction, we 
were provided with databases that contained 50,000+ 

fields of information. the data was provided by the 
Keep Pennsylvania Beautiful organization. When they 
conducted research on the WnV they surveyed areas 
containing all the different species of mosquitos found 
within the state. After studying the mosquitos in detail, 
it became aware that some species were more prone to 
carrying the West nile Virus compared to others. they 
discovered that the six species were as follows: Aedes 
Albopictus, Culex Pipiens, Culex Pipiens Restuans, Culex 
Restuans, ochlerotatus Japonicus, and the ochlerotatus 
triseriatus. 

the remaining three Feature datasets are based upon 
these six different mosquito species. each species was 
selected individually and queried out of the main data 
table. once they were selected and grouped by specific 
species name they were extracted and turned into their 
own layer. this created six individual layers, one for each of 
the following species:  Aedes_Albopictus, Culex_Pipiens, 
Culex_Pipiens_Restuans, Culex_Restuans, ochlerotatus_
Japonicus, and ochlerotatus_triseriatus.
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each point 

represents an 
Artificial Container 
surveyed in the state 
of Pennsylvania. due 
to the fact that, as 
stated earlier, the six 
feature classes were 
extracted into 
individual layers 
from a main dataset, 
they each contain the 
same attribute data. 
the fields in the 
attribute table that 
were useful for this 
project and of 

concern were, most importantly, the XY coordinates for 
each site, each individually point holds a site name, the 
county and township in which the site was found and the 
total number of larvae found within the surveyed area. 
From this data we can determine what species are located at 
specific areas in the state. 

As stated earlier, the following mosquito_Sample_data 
Feature dataset is based upon the extraction of the six 
mosquito species of concern.  Positive Hits are defined as 
locations on earth’s surface where mosquitos were tested 
and found positive for carrying the WnV. the process of 
testing the mosquitos is misinterpreted in the sense that 
it does not mean that each point represents one mosquito 
that has tested positive. When testing the mosquitos, a 
trap is set and when the trap is set off it contains and holds 
hundreds of mosquitos at one time. the 100+ mosquitos 
caught in each trap are then crushed, as a group, and 
tested. if the test shows up positive for WnV, it does not 
mean that every single mosquito held the virus, but at 
least one of those 100 indeed tested positives. but it is still 
counted as one positive hit. 

The attribute table for these Feature classes contains 
information very similar to the artificial containers 
layers. There is a field that displays the xY coordinates 

for each positive Hit, the county in which the positive Hit 
was found and tested, the site name that represents each 
surveyed locations, and the species of mosquitos that were 
tested. 

anaLySiS, reSuLtS and finaL PrOductS
the primary objective behind this project was the 

analysis of positive West nile Virus occurrences compared 
to the human populace located in Pennsylvania. the 
creation of the geodatabase and the use of several types 
of GiS applications were applied to determine the spatial 
distribution of West nile Virus and its risk to specific 
geographic locations within state.

buffers were used to graphically represent the flight 
distances of the vectoring mosquito species, specifically 
the Culex species, outlining risk zones that extend outward 
from the positive hit locations, representing the most 
probable zones of high risk. A point density interpolation 
was produced to show the locations of the highest 
concentrations of West nile Virus positive hits within the 
state and a diffusion interpolation was created to represent 
the areas that humans are at most risk of infection by 
comparing the municipal populations by the number of 
positive hits that occur within each municipal boundary.  
Finally, an interpolation of positive hits per square mile 
was also created using the same process as the “Positive 
Hits per 1,000 Population” interpolation outlined below. 

according to the data and subsequent analysis, the 
highest concentration of West nile virus positive hits 
occur within the eastern and southeastern areas of the 
state, and mainly distributed around major population 
centers like Pittsburgh and Philadelphia. the primary 
analysis, comparing the spatial distribution of West 
nile virus positive hits to human population clusters, 
revealed two high risk zones within the state: franklin 
county and Bucks county which both showed high 
concentrations of positive hits in the previous analysis. 

diScuSSiOn Of giS functiOnaLity
once the primary datasets provided by the client were 

imported into ArcGiS by defining the accompanying X-Y 
coordinate data provided for each site and occurrence, the 
West nile Virus Positive Hits and Artificial Containers 
datasets were then sorted by the “Species” attribute field. 
the client has specified five different mosquito species as 
the focus of this project:

•	 Culex pipiens
•	 ochlerotatus japonicus
•	 Culex restuans

illegal_dumpsites feature dataset: can be 
defined as an area, not registered by the state 
as a legal dumping ground for materials, that 
is composed of items that can be classified as 

“artificial containers.” most illegal dumpsites 
are made up of old tires, household appliances 

such a sinks and refrigerators, as well as left over 
construction materials (ex: gutters). 

Continued on  
page 58

artificial containers 
dataset:  can be defined 

as breeding grounds 
for mosquitos with the 
potential of carrying 
the West nile virus. 

an artificial container 
is anything that holds 

stagnant water. mosquitos 
do not breed in fresh 

flowing water sources; they 
are only found breeding in 
areas that hold the traits of 
the artificial containers. 
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Continued
deP Storage and tank release and cleanup 
Locations: (www.dep.pa.gov/Business/Land/
SiteRemediation/Storage-Tank-Cleanup-Program/
Pages/Storage-Tank-Cleanup-Locations.aspx#.
VuAyTOQo5D)

•	 deP Oil and gas mapping:  the deP oil and 
Gas mapping website shows the location of both 
conventional and unconventional oil and gas 
wells, both producing and non-producing wells. 
Wells can be located by a number of means 
including by County, municipality and permit 
number. in addition, the website allows the 
user to links to the deP oil and Gas Reporting 
site to obtain information on well gas and 
waste production.   (www.depgis.state.pa.us/
PaOilAndGasMapping/)

•	 e-nOtice:  e-notice is PA deP’s electronic 
notification system that notifies registrants of 
the status of various permit applications as they 
proceed through the deP permitting process. 
by enrolling in “e-notice”, the user chooses 
the activity they wish to monitor and will be 
notified via e-mail if an application for the chosen 
permitted activity or a change in a permit occurs 
in a geographical area also of their choosing.  

(http://www.ahs.dep.pa.gov/eNOTICEWeb/)
•	 Pa groundwater information System:  dCnR’s 

Pennsylvania Ground Water information System 
(PaGWiS) comes from various sources, but most 
of the well records have been submitted to the 
Pennsylvania Geological Survey by water well 
drillers. information in the PaGWiS system is 
primarily information on private residential 
drinking water wells. (www.dcns.state.pa.us/
topogeo/groundwater/gw_data/index.htm)

information is power. You cannot protect something 
unless you know what the threats are to it. All these sites 
provide you with information vital to protecting your 
drinking water source(s). Your management options to 
address identified risks will vary, but, none the less, you 
need to know what the risks are. explore these sites.  i 
think you will find them interesting.  if you have any 
questions, give me a call.

Don Muir
Sourcewater Protection Specialist 

dmuir@prwa.com

KLH

ENGINEERS, INC

Water   •   Wastewater   •   Municipal

412.494.0510      www.klhengineers.com

http://www.depgis.state.pa.us/PaOilAndGasMapping/
http://www.depgis.state.pa.us/PaOilAndGasMapping/
http://www.ahs.dep.pa.gov/eNOTICEWeb/
http://www.dcns.state.pa.us/topogeo/groundwater/gw_data/index.htm
http://www.dcns.state.pa.us/topogeo/groundwater/gw_data/index.htm
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Executive Summary
Does your municipal separate storm sewer system (MS4) 
contribute a pollutant of concern to an impaired waterbody, 
a waterbody with an approved Total Maximum Daily Load 
(TMDL), or to a tributary of the Chesapeake Bay? If so, you 
most likely need to take steps to modify your municipal 
stormwater management program to meet state and federal 
National Pollutant Discharge Elimination System (NPDES) 
regulations. 
This document describes how municipal stormwater 
managers can determine if their storm drain system 
discharges to an impaired waterbody and how to update 
their stormwater management program to address the 
TMDL.

 

introduction
in the mid-Atlantic Region, stormwater runoff is a 

leading source of stream impairments. Stormwater runoff 
contributes to the primary pollutants impairing the 
Chesapeake bay—nitrogen, phosphorus, and sediment. 

Section 303(d) of the Clean Water Act requires that 
states develop impaired waters lists for rivers, lakes, 
coastal waters, and estuaries that do not meet water quality 
standards. these 303(d) lists are published biannually and 
are available at the web link listed in the Resources section 
of this document. tmdls, developed for waterbodies 
placed on the list, specify the maximum amount of a 
pollutant that a waterbody can receive in order to meet 
water quality standards. Regulations governing the tmdl 
program (40 CFR 130.2 and 130.70) define the tmdl as 
“the sum of the individual wasteload allocations (WlAs) 
for point sources and load allocations (lAs) for nonpoint 

sources.” mathematically the tmdl can be represented by 
the following equation: 

tmdl = SWlA + SlA + moS
Where moS is the margin of safety. 
WlAs are generally expressed in numeric form (e.g., 

500 lbs/day phosphorus). municipal stormwater sources, 
which are regulated as point sources under the nPdeS 
program, are included as part of the wasteload allocations. 
non-nPdeS permitted areas are included as lAs. 

if your mS4 is affected by a tmdl, a numeric WlA 
will be assigned and your nPdeS permit, when it is 
reissued or revised, will include effluent limits consistent 
with the requirements of the WlA. these tmdl 
requirements convey the goal of the Clean Water Act 
and the implementing nPdeS regulations which is to 
not cause or contribute to exceedance of water quality 
standards. However, ePA recognizes the difficulty in 
characterizing stormwater discharges because of the 
highly variable frequency and duration of storm events. 
therefore, ePA issued a memorandum on november 22, 
2002 that recommends initially expressing nPdeS permit 
requirements (effluent limits) for nPdeS-regulated 
municipal stormwater sources as best management 
practices (bmPs) rather than as numeric effluent limits. 
www.epa.gov/npdes/pubs/final-wwtmdl.pdf 

this bmP approach provides more flexibility to mS4s, 
but requires that mS4s monitor and evaluate bmPs. When 
bmPs are not found to be effective, expanded or better-
tailored bmPs may be necessary to attain water quality.

Steps to Address tmdl Requirements in mS4 Permits

Sources of fecal coliform in Four mile Run, VA

Wilkes-Barre - Scranton - Pittsburgh -  570.829.4200

www.quad3.com

Continued

understanding Impaired Waters & tDML 
Requirements for Municipal stormwater Programs
By u.S. epA



55Summer 2016 keystone tap

Technical | Stormwater
the following five steps 

will help you determine 
if tmdl requirements 
apply to you and, if so, 
how to comply with those 
requirements. the first 
two steps describe how 
to determine if your mS4 
discharges to an impaired 
waterbody. if your mS4 
does not discharge to an 
impaired waterbody, you 
will only need to complete 
steps 1 and 2. 

1. determine if the 
waterbody into which 
your mS4 discharges is 
impaired, has a tmdl 
assigned, or drains to the 
Chesapeake bay 

2. determine what requirements apply to your mS4
3. Update your stormwater management program
4. implement programs and practices to address the 

tmdl 
5. Assess effectiveness of the stormwater program in 

addressing pollutant(s) of concern
SteP 1: determine if the WaterBOdy intO 

Which yOur mS4 diSchargeS iS imPaired, 
haS a tmdL aSSigned, Or drainS tO the 
cheSaPeake Bay 

the first step is to identify the waterbodies into which 
your mS4 discharges. most mS4s have developed maps of 
their outfalls and receiving waters. You should use your 

maps to develop a list 
of all the named and 
unnamed waterbodies 
into which your 
outfalls discharge. to 
facilitate the process to 
determine impairment 
status, you should 
include stream codes as 
assigned by states.

one source of 
information on 
waterbodies is ePA’s 
enviromapper for 
Water (www.epa.gov/

waters/enviromapper/index.html). this Web-based system 
can map receiving waters in your jurisdiction.  See below 
an screenshot of enviromapper.

once you have the list of waterbodies into which your 
mS4 discharges, you will need to determine if any of these 
waterbodies are impaired, have been assigned a tmdl 
or drain to the Chesapeake bay and therefore are covered 
by a state tributary Strategy. this determination can be 
made by reviewing your state 303(d) list, state tmdl list, 
Chesapeake bay Program web site or contacting your state 
stormwater coordinator or tmdl coordinator. links to 
state 303(d), tmdl lists, and Chesapeake bay Program 
web site are included in the Resources section of this 
document. 

SteP 2: determine What requirementS 
aPPLy tO yOur mS4

Review your nPdeS mS4 permit to identify specific 
tmdl allocations or requirements pertaining to mS4 
stormwater discharges to impaired waterbodies. You will 
most likely find these requirements under the Special 
Conditions section of your mS4 nPdeS stormwater 
permit. Keep in mind that nPdeS permits have five year 
permit terms; therefore, your requirements for discharges 
to impaired waters might change as your state reissues 
your mS4 stormwater permit. 

impaired waterbodies for which a TMDL has not yet 
been developed. Contact your state tmdl coordinator 
to determine the schedule for tmdl 
development. You may be asked to 
participate in or supply information for the 
tmdl development process for impaired 

Continued on  
next page
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Continued
waterbodies that do not yet have an approved tmdl. 
Your participation in the tmdl process will likely mean 
attending public meetings as a stakeholder and providing 
information that will assist in characterizing your mS4 
system. tmdl development is a data-intensive exercise; 
therefore you should provide the best available data related 
to your stormwater discharges, such as outfall locations, 
drainage areas, types and locations of structural and non-
structural bmPs, as well as the expected or measured 
pollutant load reductions from the bmPs. this information 
supports calculation of an accurate and reasonable WlA 
for your system.

Impaired Waterbodies with approved TMDLs. 
Review tmdl reports and supporting documents to 
identify WlA(s) assigned to your mS4 and review the 
approach and assumptions used to calculate the WlA(s).  
depending on the availability of information and the 
technical approach used to develop the tmdl, a tmdl 
might assign your mS4 a specific WlA or use a broader 
approach, such as assigning an aggregate WlA to several 
mS4s. in some cases, the tmdl might assign an aggregate 
WlA to all permitted stormwater sources (e.g., mS4s, 
industrial facilities, and construction sites) because data 
are not available to make source-specific allocations.

Given the general WlAs assigned to mS4s, it is often 
beneficial to estimate more specifically the pollutant loads 
and reductions needed within and across the mS4. For 
more examples of methods to estimate mS4 contributions, 
please refer to “Summary of 17 tmdls with Stormwater 
Sources” listed in the resources section of this document. 
the following are some suggestions for estimating your 
mS4’s specific contribution to the impaired waterbodies 
pollutant(s) of concern:

• General estimation: Assess to what extent your mS4 
discharge contributes to the water quality impairment 
listed in the 303(d) list, tmdl or Chesapeake bay tributary 
Strategy. land use patterns, in particular, impervious 
cover and vegetation, influence the volume and rate of 
runoff and the type of pollutants found in stormwater 
runoff. Assessing the amount and location of industrial 
and commercial, light medium and dense residential 
areas, etc., provides a rough indication of the amount and 
type of pollutant loads to anticipate from these areas. the 
Chesapeake bay Program web site and ePA published 
reports on urban stormwater contain common pollutant 
levels found in urban storm water runoff based on land 
use. 

• More refined estimation: once you have an indication 
of the types of pollutant loads that may emanate from your 
mS4 during a storm, you may either directly monitor your 

discharge and/or estimate through simple calculations 
or models, to get a better sense of what is causing the 
water quality standard exceedances and where in your 
jurisdiction are the anticipated hotspots. this effort can 
include reviewing existing monitoring data (if available) or 
conducting new stormwater outfall monitoring, estimating 
pollutant loads using common computational methods 
such as the Simple method (www.stormwatercenter.
net/monitoring%20and%20assessment/simple%20meth/
simple.htm), or modeling using any number of computer 
models. ePA’s SWmm model is one such model that 
simulates stormwater runoff quantity and quality in any 
given area (www.epa.gov/ednnrmrl/models/swmm/index.
htm). Additional tmdl models are available from ePA’s 
Watershed and Water Quality modeling technical Support 
Center (www.epa.gov/athens/wwqtsc/).

Getting a better sense of your mS4’s specific contribution 
to the pollutants of concern will enable you to design 
and implement the most appropriate controls in the best 
locations across your mS4.

For example, several tmdls have been established 
for waters within for the city of Portland, oregon and 
surrounding municipalities. these tmdlS include 
WlAs for all urban areas, within and adjacent to the mS4 
boundaries (Portland’s nPdeS permit is available at www.
deq.state.or.us/wq/stormwater/municipalph1.htm). As a 
result, the aggregated WlA assigned to Portland includes 
contributions from areas outside their control and does not 
separate allocations to each mS4 jurisdiction separately. 
the City of Portland and its co-permittees refined the 
WlAs in the tmdls by delineating the land area within 
each mS4 boundary, estimating the stormwater runoff 
for each jurisdiction, and apportioning the WlA for each 
mS4. 

For additional examples of how tmdls have been 
implemented through stormwater permits, the following 
reports may be useful: “Summary of 17 tmdls with 
Stormwater Sources” (www.epa.gov/owow/tmdl/17_
TMDLs_Stormwater_Sources.pdf) and “total maximum 

1112 Nursery Road, Wrightsville, PA 17368
phone: (717) 252-3908  fax: (717) 252-2982 

email: mail@foxtapping.com  web: www.foxtapping.com 
youtube: www.youtube.com/user/FoxTapping 
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daily loads and national Pollutant discharge elimination 
System Storm Water Permits for impaired Water bodies: A 
Summary of State Practices” (www.epa.gov/region5/water/
wshednps/topic_tmdls.htm). 

SteP 3: uPdate yOur StOrmWater 
management PrOgram

You should consider updating your mS4 stormwater 
management program and associated legal documents 
(e.g., stormwater ordinances) to address the allocations 
in the tmdl (relevant WlAs). For those waterbodies 
that do not yet have a tmdl issued, consult your mS4 
nPdeS permit and your state stormwater coordinator to 
determine what intermediate steps can be taken to address 
those impairments. 

Updates to your mS4 stormwater management program 
will be based on estimations of pollutant loads emanating 
from various land uses across your mS4 as described in 
Step 2 and an understanding of what bmPs can be put in 
place to target those pollutants. there are several resources 
available to assist with the design of appropriate bmPs to 
reduce pollutant loads. For instance, the international 
Stormwater bmP database (www.bmpdatabase.org) or the 
SWmm model mentioned above, can be used as aids in 
this process to help the municipality devise a suite of bmPs 
that will meet the requirements of the effluent limits based 
on the tmdl or reduce the pollutants of concern in the 
impaired waterbody.

in addition to revising your stormwater management 
program, you may be invited to participate in the 
development of a tmdl implementation Plan to 
specifically address implementation of any tmdls in your 
watershed. maryland, Virginia and delaware currently 
require development of tmdl implementation Plans 
(in delaware, these plans are called Pollution Control 
Strategies). An implementation Plan describes and 
quantifies the types of activities to be implemented, along 
with a time frame to meet the WlA. because most tmdls 
cross multiple jurisdictions, these tmdl implementation 
Plans are often developed by a group of stakeholders. 
Additional information on tmdl implementation plans 
can be found at:

•	Virginia	–	www.deq.virginia.gov/tmdl/implement.
html

•	Maryland	–	www.mde.state.md.us/Programs/
WaterPrograms/TMDL/implementation.asp

•	Delaware	–	www.dnrec.state.de.us/water2000/
Sections/Watershed/ws/pcs.htm

An example of how an mS4 updated its program to 
address tmdls is once again provided by the city of 
Portland, oregon. in Portland, tmdls and wasteload 
allocations have been developed for two watersheds. 
Pollutants include among others, bacteria, phosphorus 
and pesticides.

to comply with the effluent limits based on the tmdl 
WlAs, Portland conducted a thorough review of its 
existing mS4 stormwater management program and 
identified additional activities necessary to fulfill new mS4 
permit requirements for stormwater discharges to waters 
with assigned tmdls. the city developed performance 
measures for each bmP and numeric benchmarks for each 
pollutant as required by the permit (e.g. reduction of 436 
lbs/day of phosphorous), as well as modified the existing 
stormwater monitoring program to evaluate progress 
towards achieving the benchmarks. the city used the GRid 
model to model pollutant loads and develop benchmarks. 
bmPs included such things as instream flow control, 
riparian tree protection and planting, culvert replacement, 
streambank restoration, and water quality facilities. if any 
new tmdls are developed and approved for impaired 
waters within the mS4 boundary, the city of Portland will 
have 18 months to again review and update its existing 
stormwater management program to ensure current bmPs 
adequately address new WlAs. information on Portland’s 
stormwater management program is available at www.
portlandonline.com/bes/index.cfm?c=31892. 

SteP 4: imPLement PrOgramS and 
PracticeS tO addreSS the tmdL

the crucial step is to implement the programs 
and practices described in your updated stormwater 
management plan to address the effluent limits based 
on the tmdl and to reduce the pollutant(s) of concern. 
these programs can range from tailoring your public 
education and outreach to pet owners in order to reduce 
fecal coliform, to installing a series of bmPs such as 
porous pavement, percolation trenches, and biofilters in 
dense residential areas to capture the first flush and reduce 
any number of pollutants including nutrients, bod or 
sediment.

implementation will require proper budgeting and 
oversight to ensure bmPs are built or enacted appropriately 
and effectively.

SteP 5: aSSeSS effectiveneSS 
Of the StOrmWater PrOgram 
in reducing POLLutant(S) Of 
cOncern

to read this article’s case studies, or find the resources used in 
this document, find it posted under our Operation’s Blog:  

https://www.prwa.com/pages/blogs/operations

Continued on  
page 62
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•	 ochlerotatus triseriatus
•	 Aedes albopictus

the spatial occurrence of positive West nile virus hits 
for each of these species located within the “West Nile 
Virus Positive Hits” database and the artificial containers 
that contained each of these species within the “Artificial 
Containers” database were then selected out and exported 
into their own individual point layer files. As stated above, 
the “Species” field within each of these datasets was used 
for this aspect of the analysis. 

For the sixth point layer “Culex_Restuan_Pipiens” 
included in the “Mosquito Sample Data” and “Artificial 
Containers” feature datasets contains two different “Species” 
classifiers: “Culex Restuan Pipiens” and “Culex s.p.p”. These 
mosquitos were too damaged to be accurately identified as 
either “Culex Pipiens” or “Culex Restuans” and were placed 
into their own point layer at the client’s request. The “Culex 
s.p.p” field was used in the early years of data collection and 
was then changed to the “Culex Restuan Pipiens” classifier 
at a later time.

once each of the 
species for West nile 
Virus positive hit point 
layers were exported, 
they were then joined 
to the “PA_County_
Boundaries” shapefile 
layer.  the “Sum” feature 
within this tool was 
used to give a count of 
how many positive hits 
points occurred within 
each county boundary. 
new fields were added 
to the “PA_County_Boundaries” based on each species 
that was analyzed for this project. the “State Totals” field 
represents the total number of West nile Virus positive hit 
occurrence of all five species added together. 

in order to implement a risk analysis, which was one of 
the main goals of the project, West nile positive hits needed 
to be compared to the human population within the state. 

DepositPhoto
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For this process, the positive hit point 
features were compared to municipal 
populations located in Pennsylvania. 
to begin, 2010 Population data at the 
municipal scale was gathered from the 
United States Census bureau and joined 
to the “PA_Municpal_Boundaries” 
layer.  A “Count” field was created by 
spatially joining the “Selected_Species” 
point file located in the “Mosquito_
Sample_Data”  dataset, which includes 
the positive hit totals for the five species 
outlined by the client, to the using the 
“Sum” feature within the tool providing 

a count of how many positive hits occurred within each 
municipal boundary in Pennsylvania. 

For the primary analysis in which we compared West 
Nile Virus positive hits to human population clusters, a 
raster interpolation was produced representing the number 
of positive hits per 1,000 population. To accomplish this, 
the x and y coordinates of the centroids for each polygon 
in the “PA_WNV_Positive_Municpal_Polygons” layer 
was calculated using the “Calculate Geometry” feature in 
ArcGIS.  A new field was created dividing the population 

provided by the US Census Bureau by 1,000. A second field 
then divided the number of positive hits by the previous 
field producing the data for the interpolation. Once this was 
done, the attribute table was exported into a .csv file, re-
imported, and the x and y coordinates were defined using 
the centroid coordinates and exported into a new point 
layer, producing the basis for the interpolation. A diffusion 
interpolation, which is located within the Geostatistcal 
extension of ArcGIS, was used to represent the positive 
hits by 1,000 population using the field “pos_pop_1000”. 
The original raster was then clipped by the “PA_State_
Boundary” and the categories were then defined using the 
“Symbology” tab under “Properties”, focusing on natural 
breaks and five intervals. 

For more information on this about this article or about 
how GiS could help your system or municipality map 
your attributes, contact me for a free 
consultation!

DepositPhoto
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Nobody Cares for 
Tanks Like We Do
Tanks in our engineered maintenance program look 
better, last longer, and cost less. It’s that simple. Call 
today to schedule an inspection and a free quotation 
that will change the way you look at tank care.

Contact your local representative Rich Skilton at 302.275.1156.

Home Office:
738 Thelma Rd.  |  Roanoke Rapids, NC 27870  |  252.535.1777

Michael Perry
GIS Mapping 

Specialist 
mperry@prwa.com
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Wastewater | Technical
Continued from page 29 

Some new manholes have HdPe liners installed versus 
t-lock. HdPe has its merits; it is a stout material that 
is manufactured to be thicker than t-lock. Concrete 
manholes with properly installed HdPe liners can last 40-
50 years without deterioration. 

there are also some manholes built out of HdPe rings. 
there are several advantages of this type of construction: 
1) it doesn’t require the installation of a liner, 2) it is 
relatively lightweight, which means that a lot more of it 
can be loaded onto a truck, translating into money saved 
and 3) the handling of the material is much easier – heavy 
equipment is not necessary. it is most likely that HdPe 
ring manholes can last 75-100 years. 

manhOLe inSPectiOnS
With over 20 million manholes in the nation and many 

of them in poor condition, what can be done? the first step 
is to inspect the manholes to determine their condition. 
the best practice for the manhole inspection is to use a 
combination of technology and getting down into the 
trenches. An initial investigation can be conducted with 
the use of a CCtV camera. 

if a particular area appears to be in good shape, further 
investigation is not required until the next round of 
maintenance checks. if the area appears to be in poor 

or questionable condition, then a confined space entry 
into the manhole is performed. An inspector can pound 
on concrete and “get a feel” for more than just what the 
camera shows. However, technology is extremely helpful 
in this part of an initial manhole inspection. Viewing the 
manhole via camera limits the number of confined space 
entries, keeping workers safe and costs down. 

manhole inspectors are like detectives – consistency is 
necessary in all aspects of investigation in order to make 
the most of the clues. the inspector needs to look closely 
at all defects and document his/her visual observations. 
this is why nASSCo’s manhole Assessment Certification 
Program (mACP) is a valuable tool. this program allows 
for consistency of documentation and a repeatable 
process for evaluation. in this way, a long-term approach 
to manhole rehabilitation can be undertaken rather than 
simply reacting when problems arise. 

the goals of mACP coding are to define attributes 
and features of the structure, document and explain 
defects, develop ratings for each applicable component of 
a manhole – structural rating, o&m rating, i/i rating – 
and record dimensional data that can be used for selecting 
rehabilitation methods. this standardized method for 
reporting the results of condition assessments keeps 
everyone on the same page, promotes cost efficiency and 
avoids unnecessary rehabilitation work. 

rehaBiLitatiOn methOdS
in most cases, rehabilitation of the manhole is chosen over 

replacement due to cost and logistics. When determining 
what rehab methods to use for a particular manhole, it is 
important to note that a one-size-fits-all approach is not 
the best idea. no two manholes are identical. Site specific 
considerations such as physical location, access and right 
of way can be different for two manholes suffering from 
the same internal corrosion issues. 

Fully understanding the challenges involved will help 
guide the rehab process. For example, where is the manhole 
located? Poor access to a manhole can greatly impair 
the ability to rehab that particular manhole. Are there 
any traffic control measures that need to be considered? 
What about flow issues, elevated H2S levels or moisture? 
Will it be necessary to ventilate and dehumidify? is there 
root intrusion and/or infiltration? What are the cost 
constraints? How long does the rehab need to last? A 50-
year fix isn’t necessary if manhole replacement is planned 
for 10 years down the road. being armed with the answers 
to these questions will help ensure that the rehab process 
goes smoothly. 

Continued
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depending on the answers to the above questions and 
the specific defects of the manhole, coatings, liners or 
a combination of both may be used to fix the damage. 
When it comes to coatings, spray applied epoxies, 
urethanes and cementitious coatings that are calcium 
aluminate based are all used in rehab work. other options 
include repairing existing liners with a similar material. 
Arrowlock® is a PVC-like material that uses mechanical 
adhesion to repair failing t-lock® liners. there are also 
other products, such as linabond®, that uses a chemical 
adhesion process to achieve the same type of repair. 

At times, a combination of methods may be appropriate. 
For example, failing t-lock® may be cut out and the 
concrete beneath coated. if using a combination method 
such as this, the two rehab methods need to work well 
together, with a proper interface occurring between the 
coated concrete and the remaining liner. 

Full replacement or installation of structural liners, 
such as Poly-triplex® liners, comes into play in situations 
where a coating simply isn’t enough to fix the problem. 
the old liner is replaced with a new structurally 
reinforced cure-in-place liner. 

Regardless of the rehabilitation method chosen for 
a particular manhole, the goal is to create a corrosion 
barrier to prevent manhole deterioration. Although the 
main consequence of a failing manhole is i/i, in extreme 
cases dangerous conditions can result from a corroded, 
deteriorating manhole. 

aBOut the authOr:  
Denis Pollak is Condition Assessment Manager for V&A Engineering, 
an independent consulting engineering firm specializing in corrosion 
engineering, coatings system management, and condition assessment 
services. Pollak has more than 35 years experience in project 
management on water and wastewater projects. He was a founding 
member of the California Water Environment Association Southern 
Sections Collection System Committee and is a former President of the 
CWEA, San Diego Section.

A 60-year  
commitment  
to quality  
engineering
Water | Wastewater | Municipal

Since 1951

BANKSON ENGINEERS INC.
267 Blue Run Rd., Suite 200 | Cheswick, PA 15024 
412-767-5100 | www.banksonengineers.com
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because implementation of most mS4 WlAs 
will be bmP-based, it is critical to assess 
the effectiveness of those bmPs and your 
stormwater management program in meeting 
the effluent limits based on the WlA. nPdeS 
regulations require such assessment. the ePA 
document evaluating the effectiveness of 
municipal Stormwater Programs describes 
different approaches available to evaluate 
effectiveness of the stormwater management 
program. 

Some steps you can take to evaluate the 
effectiveness of your program in reducing the 
pollutants of concern include: 
•	Track	BMPs.	Develop	a	process	to	inventory	

the type and quantity of existing structural 
and non-structural bmPs and determine the 
current pollutant load reductions from these 
practices based on estimated or modeled 
reduction estimates. it is also helpful to track 
the year of installation and applicable design 
standards, where available. this information 
will help you to document compliance with the 
tmdl.
•	 Assess	 BMP	 monitoring	 data	 for	 the	

pollutant(s) of concern. Review bmP 
performance data collected through monitoring 
programs, including bmP performance data 
collected regionally. Conduct early reviews of 
bmP monitoring data to gauge whether bmPs 
are generating the expected flow volume and 
pollutant load reductions anticipated. Address 
bmP performance issues if early data indicate 
that bmPs are not performing as expected. 
implement additional bmPs, if necessary, to 
provide additional pollutant load reductions. 
•	Assess	water	quality	monitoring	data	for	the	

pollutant(s) of concern, and/or data on tmdl 
surrogates such as flow or percent impervious 
cover. Review data from outfall monitoring 
and/or ambient water quality monitoring, to 
determine the impact of stormwater discharges 
on water quality. other possible sources of 
local data to help characterize discharges from 
your mS4 include local watershed management 
plans, university studies and reports, or reports 
generated by departments with stormwater 
management related responsibilities (e.g., 
public works department catch basin cleaning 
or street sweeping reports).  

reSOurceS
State tmdL Websites

ePA Region 3 tmdl website: www.epa.gov/reg3wapd/tmdl/
index.htm 

delaware: www.dnrec.state.de.us/water2000/Sections/
Watershed/tmdl/tmdlinfo.htm 

district of Columbia: http://app.doh.dc.gov/services/
administration_offices/environmental/services2/water_
division/report.shtm 

maryland: www.mde.state.md.us/Programs/WaterPrograms/
tmdl/index.asp 

Pennsylvania: www.dep.state.pa.us/watermanagement_apps/
tmdl

Virginia: www.deq.state.va.us/tmdl/develop.html

West Virginia: www.wvdep.org/item.
cfm?ssid=11&sslid=930State 303(d) lists

Reports and lists for all Region 3 states are available at: www.
epa.gov/reg3wapd/tmdl/303d.htm 

general tmdL information

ePA tmdl website: www.epa.gov/owow/tmdl

ePA november 22, 2002 memorandum establishing total 
maximum daily loads (tmdl) Wasteload Allocations 
(WlAs) for Storm Water Sources and nPdeS Permit 
Requirements based on those WlAs. 

www.epa.gov/npdes/pubs/final-wwtmdl.pdf 

total maximum daily loads and national Pollutant discharge 
elimination System Storm Water Permits for impaired Water 
bodies: A Summary of State Practices 

www.epa.gov/r5water/wshednps/pdf/state_practices_report_
final3_09_07.pdf 

Summary of 17 tmdls with Stormwater Sources: www.epa.
gov/reg3wapd/tmdl/StormwaterResources 

Region 3 tmdl modeling toolbox: www.epa.gov/athens/
wwqtsc/

bmP monitoring Guidance or Resources

Chesapeake bay Program bmP efficiencies and 
definitions:www.chesapeakebay.net/pubs/subcommittee/nsc/
uswg/bmP_Pollutant_Removal_efficiencies.pdf

Chesapeake bay State tributary Strategies Websites

Chesapeake Watershed Profile website www.chesapeakebay.
net/wshed.htm 

delaware: www.dnrec.state.de.us/water2000/Sections/
Watershed/ws/map_chesapeake.htm 

district of Columbia: http://doh.dc.gov/doh/cwp/
view,a,1374,q,586841,dohnav_Gid,1802,dohnav,|33200|33215|.
asp 

maryland: www.dnr.state.md.us/bay/tribstrat/index.html and 
www.dnr.state.md.us/bay/tribstrat/implementation_plan/
urban.pdf 

Pennsylvania: www.depweb.state.pa.us/chesapeake/cwp/view.
asp?a=3&Q=442886&chesapeakenav=|29958| 

Virginia: www.deq.virginia.gov/bay

West Virginia: www.wvnet.org

Other resources

Ventura, California, mS4 Permitwww.swrcb.ca.gov/rwqcb4/
html/programs/stormwater/venturams4.html

Portland, oregon, mS4 Permitwww.deq.state.or.us/wq/
stormwater/municipalph1.htm

anSWerS tO 
queStiOnS On 
Page 7 “Safety 

check”

have questions or 
need some extra help 
getting prepared for 

the exam?  

Contact Wendy 
Malehorn

WMalehorn@prwa.com 
or

800-653-7792 ext 207



Toll free 1.800.227.8181  |  www.dntanks.com
Frank Houston, Regional Manager    frank.houston@dntanks.com    Cell: (717) 521-7595

Small tankS are a big deal 
in PennSylvania
And for over 50 years, we’ve been building them here!

Nesquehoning, PA
350,000 Gallons

Nemacolin, PA
500,000 Gallons

Pittsburgh, PA
69,000 Gallons

Exeter, PA
500,000 Gallons

A tank doesn’t have to be measured in millions of gallons to deserve  
the reliability of DN Tanks prestressed concrete.
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Municipal Management Corporation
Fancy ads and big claims don’t find leaks.  

 We do.  For the best in leak detection, operator 
training and sale of subsurface leak detectors.

Call: 515-681-4727
Steven Hiveley - Owner/Operator

Licensed operator for over 40 years.
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Advertiser index | Keystone Tap

Small towns, big cities and Main Street, USA, 
wherever you go, there we are. AMERICAN has 
been part of the landscape for over a century. 
While our past is one of innovation, the same is 
true of our future. New products are always in 
the pipeline. When it comes to someone you 
can trust with your valve and hydrant needs, 
look no further than AMERICAN. The company 
where strength, dependability and integrity 
just come with the territory.

D U C T I L E  I R O N  P I P E           F L O W  C O N T R O L           I N T E R N AT I O N A L           S P I R A LW E L D  P I P E           S T E E L  P I P E

PO Box 2727, Birmingham, AL 35207  Phone: 1-800-326-8051  •  Fax: 1-800-610-3569

EOE/Minority/Female/Veteran/Disability
www.american-usa.com/firehydrants

I n n o v a t i o n .   I t ’ s  p a r t  o f  e v e r y t h i n g  w e  d o .  

R W  G at e  Va lv e s       G I S             c a p t i vat e r

American Flow Control. 
Part of the American landscape.

American-Darling Landscape 7.375x4.875.pdf   1   10/1/2015   11:47:46 AM
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GIS MAPPING

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

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

for systems with 4 inch accuracy!

Collection Systems
Manholes, Grinder Pumps, Pump 

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

Distribution Systems
Main Lines, Main Line Valves, Curb 

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

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

Boundaries, Detention Basin 
Boundaries, Swales, Culverts

Examples of assets you can map...

Are your system maps out-of-date?

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

PUT ALL YOUR SYSTEM’S INFORMATION 
AT YOUR FINGERTIPS BY 

 GETTING IT MAPPED!

What you receive
After consultation and data collection, you will receive:
•	 A 34” x 48” wall map of the entire system.  
•	 An 11” x 17” truck book which includes large scale 

maps displaying more detail and accuracy for user-
friendly in-field use.

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

ALSO:  PRWA offers technical assistance and on-site 
training to those interested in purchasing GIS & GPS 
equipment/software.

CALL TODAY TO SCHEDULE 
YOUR FREE CONSULTATION!

Michael Perry 
O: 800-653-7792 ext 212
C: 814-424-0153 
E: MPerry@PRWA.COM

WWW.PRWA.COM/GIS
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