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Administration | Column

Alternative Ratemaking Mechanisms

By Erik Ross
Associate, Millirion & Goodman Government Relations, Inc.
The Pennsylvania General Assembly is currently
considering legislation that has the potential to drastically
change how utility rates are calculated in Pennsylvania by
introducing alternative ratemaking mechanisms. Under
traditional ratemaking mechanisms, utilities recover
revenue, expenses and return of and on capital investments
through base rate cases, which are timely to litigate and
costly to customers. Alternative ratemaking mechanisms
would encourage utilities and regulators to consider
regulatory models that are consistent with changing
customer expectations, utility performance improvement
and sustainable funding of our critical infrastructure.
In the past, as the economy grew customers used more
energy and water. In these circumstances, usage-based
utility charges provided steady revenue growth which
helped utilities to recover increasing costs to run their
systems without having to file frequent, expensive, and time
consuming rate cases. But circumstances have changed
and the link between economic growth and higher usage
of utility services has weakened due to changes in the
economy, technology, and public policy. Electricity sales
are declining due to efficiency improvements even as more
electronic devices are used. Homes are better insulated and
the amount of natural gas used per customer has dropped
22% since 1990. Water consumption continues to decline
roughly 2% per year. At the same time, utilities face pressure
to modernize their systems to meet customer expectations
and combat cyber threats.
Many other states have adjusted to these trends and
permitted alternative ratemaking. Pennsylvania is in the
minority of states that have not moved in this direction due,
in part, to uncertainty over the scope of the Pennsylvania
Public Utility Commission’s (PUC) authority.
Current Pennsylvania law (Title 66 § 1301)i requires that
all rates charged by a utility be just and reasonable. The
PUC is charged with setting the rates charged by a public
utility during a base rate case. Rates are established at levels
sufficient to permit the utility to recover its operating costs
and provide an opportunity to earn a reasonable return on
investment.
However, the General Assembly is seeking to clarify the
authority of the PUC to approve alternative forms of utility
ratemaking that do not rely upon usage to recover costs.
This is necessary because customers now have more options
to use energy and water efficiently and utilities can no longer
2
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count on usage growth to provide stable funding for their
operations.
Specifically, House Bill 1782ii (Delozier-R) amends Title 66
(Public Utilities) to authorize the PUC to approve forms of
alternative rates and methods already in use in other states,
including decoupling mechanisms under which rates are
adjusted for the difference between sales projections used to
set rates and actual sales. Other alternative rate mechanisms
differ in their details but share the characteristic of providing
an alternative to usage-based charges. However, House Bill
1782 does not mandate alternative rate mechanisms generally
or any particular form of mechanism. This is important
because of the diversity of conditions facing utilities and
customers throughout the Commonwealth.
Moreover, this legislation would not increase the costs
utilities may recover from customers; instead, it would
provide more modern and efficient tools for recovering those
costs. Petitions to establish alternative rate mechanisms
would be subject to PUC review and approval. Such petitions
could only be considered when filed by a utility in a base rate
proceeding, which is subject to formal hearings and in which
all affected parties may participate.
How does a water efficiency decoupling mechanism work?
Although water efficiency, energy efficiency and
conservation are increasingly viewed as essential elements
of public policy, under most current rate structures, water
utilities are rewarded for selling more water – the antithesis
of the efficiency and conservation ethic. A water efficiency
decoupling mechanism separates a water utility’s cost
recovery from the amount of water it sells. Rather than
implicitly encouraging water use and penalizing a water
utility for encouraging conservation, a water efficiency
decoupling mechanism adjusts rates periodically to ensure
that a utility’s revenue will be sufficient to cover its fixed costs
regardless of sales volume, while providing an incentive for
customers to use water more efficiently.iii
Specifically, a water efficiency decoupling mechanism will
allow water and wastewater utilities to collect the revenue
authorized by the regulators in a general rate case. Actual
revenues are tracked against the PUC authorized revenue
requirement, and revenues are “trued-up” on a periodic
basis to the predetermined revenue requirement using an
automatic rate adjustment. This “true-up,” for example,
would be done through a monthly, quarterly, or annual
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surcharge or credit in the subsequent period for revenue
requirement surplus or shortfall.iv
A water efficiency decoupling mechanism that adjusts
revenues between rate cases will merely deliver the same
revenue requirement that has been found by the PUC to be
just and reasonable. Accordingly, there is no change in the
revenues the utility is permitted to collect and no change in
the relationship in the underlying cost factors.v
By allowing water and wastewater utilities to collect the
revenue authorized by regulators in a general rate case, a water
efficiency decoupling mechanism removes a disincentive for
utilities to promote end use efficiency and provides utilities
with revenue stability for ongoing programs and investments
to maintain and improve efficiency and service reliability.
Removing barriers to improving efficiency and needed
investment is in the customer’s interest because, over time,
it reduces the cost of providing water service to customers
and promotes the sustainability of our natural resources. In
addition to promoting the more efficient use of resources, a
water efficiency decoupling mechanism provides customers
with greater predictability of bills, incentive to use water
wisely, and more gradual rate increases.vi
House Bill 1782 was reported from the House Consumer
Affairs Committee, as amended, on April 11, 2018. The

amendments adopted in committee made the bill applicable
to water and wastewater utilities, in addition to electric and
gas utilities; further defined alternative rate mechanisms;
and established requirements for customer notification. As
of the writing of this article, House Bill 1782 was before the
full House for its consideration.
Innovations in technology are changing the ways that
customers are using energy and water, and utilities are
designing new approaches to meet customer needs and
improve operations. If this legislation becomes law, it could
serve as a guide post for municipal and authority systems
to also update their ratemaking design with the goal to
provide a more customer-friendly approach that focuses
more on quality of service and less on volume delivered. S
i
Title 66 (Public Utilities) http://www.legis.state.pa.us/WU01/LI/LI/CT/
PDF/66/66.PDF
ii
House Bill 1782 http://www.legis.state.pa.us/cfdocs/billinfo/billinfo.
cfm?syear=2017&sind=0&body=H&type=B&bn=1782
iii
March 15, 2016 NAWC written comments to the PUC regarding its
March 3, 2016 en banc hearing on “Efficacy and Appropriateness of
Alternative Ratemaking Methodologies” Docket No. M-2015-2518883
iv
IBID
v
IBID
vi

IBID
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TRAINING SCHEDULE
July 2018

Date

Course

Contact
Hours

W/WW/
Both

County

Instructor

Member

NonMember

7/10/18

#2967 Storage, Transmission, and Distribution

6

W

Beaver

D. Muir

$95

$130

7/10/18

#146 Operator Health and Safety Survival Guide

6

Both

Fayette

J. Jordan

$95

$130

7/10/18

#6799/6190 WW Biomass Enhancement and
Bioaugmentation/Odor Production, Prevention, and
Control in the Wastewater Plant

6

WW

Luzerne

M. Gerardi

$195

$230

7/11/18

#727 Microscopic Examination: Techniques and
Interpretation

5.5

WW

Lehigh

M. Gerardi

$195

$230

7/11/18

#6108 Wastewater Laboratory Skills

5

WW

Mercer

T. Goehring

$95

$130

7/11/18

#6963 Intermediate Applied Math for Drinking Water
and Wastewater - Part 1

6

Both

Erie

W. Malehorn

$95

$130

7/12/18

#5595 O&M - Operation and Maintenance Plan
Development for Small Systems

6

W

Blair

J. Jordan

$95

$130

7/12/18

#2952 Securing Drinking Water and Wastewater
Treatment Facilities

5

Both

Westmoreland

M. Emery

$115

$150

7/17/18

#1660 How to Develop Wellhead Protection Plans for
Small Systems

4.5

W

Lycoming

D. Roslevich

$95

$130

7/17/18

#5595 O&M - Operation and Maintenance Plan
Development for Small Systems

6

W

Clarion

J. Jordan

$95

$130

7/18/18

#7640 Water and WW Workplace Safety - Confined
Space, Trenching and Bloodborne Pathogens

6

Both

Lackawanna

B. Spada

$155

$190

7/18/18

#1752 Water Disinfection

6

Both

Warren

W. Malehorn

$95

$130

7/19/18

#6113 Collection System Operations

5

WW

Armstrong

C. Shutt

$95

$130

7/19/18

#2141 Hydrants, Valves, & Meters “What, Where and
How”

6

W

Lebanon

Exeter Supply

$95

$130

7/24/18

#2967 Storage, Transmission, and Distribution

6

W

Lancaster

D. Muir

$95

$130

7/24/18

#146 Operator Health and Safety Survival Guide

6

Both

Clearfield

J. Jordan

$95

$130

7/24/18

#6799/6190 WW Biomass Enhancement and
Bioaugmentation/Odor Production, Prevention, and
Control in the Wastewater Plant

6

WW

Adams

M. Gerardi

$195

$230

7/25/18

#6108 Wastewater Laboratory Skills

5

WW

Dauphin

T. Goehring

$95

$130

7/25/18

#1752 Water Disinfection

6

Both

Snyder

W. Malehorn

$95

$130

7/26/18

#6113 Collection System Operations

5

WW

Washington

C. Shutt

$95

$130

7/26/18

#317 Water Leak Detection

4

W

Indiana

G. Cowles

$95

$130

Register for classes at: WWW.PRWA.COM/STORE
Classes are regularly updated on our website. Check here for the most up-to-date schedule!

Schedule is Subject to Change
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TRAINING SCHEDULE
August 2018

Date

Course

Contact
Hours

W/WW/
Both

County

Instructor

Member

NonMember

8/7/18

#6799/6190 WW Biomass Enhancement and
Bioaugmentation/Odor Production, Prevention, and
Control in the Wastewater Plant

6

WW

Montgomery

M. Gerardi

$195

$230

8/8/18

#7640 Water and WW Workplace Safety - Confined
Space, Trenching and Bloodborne Pathogens

6

Both

Lehigh

B. Spada

$155

$190

8/8/18

#2967 Storage, Transmission, and Distribution

6

W

Clarion

D. Muir

$95

$130

8/8/18

#727 Microscopic Examination: Techniques and
Interpretation

5.5

WW

York

M. Gerardi

$195

$230

8/8/18

#3036 The 10 Best Kept Water and Wastewater Process Management Secrets

6

Both

Beaver

M. Harrington

$120

$155

8/9/18

#7577 Advanced Disinfection Technologies for Water
and Wastewater

6

Both

Beaver

M. Harrington

$120

$155

8/9/18

#2952 Securing Drinking Water and Wastewater
Treatment Facilities

5

Both

Lycoming

M. Emery

$115

$150

8/9/18

#6963 Intermediate Applied Math for Drinking Water
and Wastewater - Part 1

6

Both

Bedford

W. Malehorn

$95

$130

8/9/18

#6108 Wastewater Laboratory Skills

5

WW

Fayette

T. Goehring

$95

$130

8/16/18

#5657 Inflow and Infiltration Toolbox

6

WW

Monroe

C. Shutt

$95

$130

8/14/18

#1660 How to Develop Wellhead Protection Plans for
Small Systems

4.5

W

Luzerne

D. Roslevich

$95

$130

8/14/18

#2967 Storage, Transmission, and Distribution

6

W

Cumberland

D. Muir

$95

$130

8/15/18

#1752 Water Disinfection

6

Both

Adams

W. Malehorn

$95

$130

8/16/18

#317 Water Leak Detection

4

W

Lancaster

G. Cowles

$95

$130

8/16/18

#5595 O&M - Operation and Maintenance Plan
Development for Small Systems

6

W

Dauphin

J. Jordan

$95

$130

8/21/18

#146 Operator Health and Safety Survival Guide

6

Both

Warren

J. Jordan

$95

$130

8/21/18

#6799/6190 WW Biomass Enhancement and
Bioaugmentation/Odor Production, Prevention, and
Control in the Wastewater Plant

6

WW

Westmoreland

M. Gerardi

$195

$230

8/22/18

#6108 Wastewater Laboratory Skills

5

WW

Blair

T. Goehring

$95

$130

8/22/18

#1752 Water Disinfection

6

Both

Bucks

W. Malehorn

$95

$130

8/23/18

#317 Water Leak Detection

4

W

Lackawanna

G. Cowles

$95

$130

8/23/18

#5595 O&M - Operation and Maintenance Plan
Development for Small Systems

6

W

Mercer

J. Jordan

$95

$130

Search: PaRuralWater to stay up to
date on all classes & events!
SUMMER 2018

KEYSTONE TAP

5

TRAINING SCHEDULE
September 2018

Date

Course

Contact
Hours

W/WW/
Both

County

Instructor

Member

NonMember

9/4/18

#3036 The 10 Best Kept Water and Wastewater
Process Management Secrets

6

Both

Centre

M. Harrington

$120

$155

9/5/18

#7577 Advanced Disinfection Technologies for Water
and Wastewater

6

Both

Centre

M. Harrington

$120

$155

9/11/18

#2967 Storage, Transmission, and Distribution

6

W

Blair

D. Muir

$95

$130

9/11/18

#146 Operator Health and Safety Survival Guide

6

Both

Monroe

J. Jordan

$95

$130

9/11/18

#6799/6190 WW Biomass Enhancement and
Bioaugmentation/Odor Production, Prevention, and
Control in the Wastewater Plant

6

WW

Mercer

M. Gerardi

$195

$230

9/12/18

#727 Microscopic Examination: Techniques and
Interpretation

5.5

WW

Beaver

M. Gerardi

$195

$230

9/12/18

#6963 Intermediate Applied Math for Drinking Water
and Wastewater - Part 1

6

Both

Berks

W. Malehorn

$95

$130

9/13/18

#5657 Inflow and Infiltration Toolbox

6

WW

Bedford

C. Shutt

$95

$130

9/13/18

#5595 O&M - Operation and Maintenance Plan
Development for Small Systems

6

W

Montgomery

J. Jordan

$95

$130

9/13/18

#2952 Securing Drinking Water and Wastewater
Treatment Facilities

5

Both

Lehigh

M. Emery

$115

$150

9/18/18

#7640 Water and WW Workplace Safety - Confined
Space, Trenching and Bloodborne Pathogens

6

Both

Franklin

B. Spada

$155

$190

9/19/18

#6799/6190 WW Biomass Enhancement and
Bioaugmentation/Odor Production, Prevention, and
Control in the Wastewater Plant

6

WW

Dauphin

M. Gerardi

$195

$230

9/19/18

#1752 Water Disinfection

6

Both

Clearfield

W. Malehorn

$95

$130

9/25/18

#2967 Storage, Transmission, and Distribution

6

W

Lackawanna

D. Muir

$95

$130

9/25/18

#146 Operator Health and Safety Survival Guide

6

Both

Armstrong

J. Jordan

$95

$130

9/26/18

#6108 Wastewater Laboratory Skills

5

WW

Adams

T. Goehring

$95

$130

9/26/18

#1752 Water Disinfection

6

Both

Lycoming

W. Malehorn

$95

$130

9/27/18

#317 Water Leak Detection

4

W

Washington

G. Cowles

$95

$130

9/27/18

#5595 O&M - Operation and Maintenance Plan
Development for Small Systems

6

W

Fayette

J. Jordan

$95

$130

Search: PaRuralWater to stay up to
date on all classes & events!

Register for classes at: WWW.PRWA.COM/STORE
Classes are regularly updated on our website. Check here for the most up-to-date schedule!

Schedule is Subject to Change
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Improving Rural Infrastructure Brings Rural Prosperity
By Curt Coccodrilli
Pennsylvania state director, USDA Rural Development
Safe, modern and reliable water systems are critical for the
health, safety and economic vitality of our rural communities.
Water infrastructure systems that provide cleaner, more
efficient water resources help to create stronger, more
sustainable communities. Investments in these systems
provide the opportunity for sustainable economic development
and rural prosperity.
USDA’s Water and Waste Disposal Loan and Grant Program
supports rural communities by providing funding for clean
and reliable drinking water systems, sanitary sewage disposal,
sanitary solid waste disposal and storm water drainage
infrastructure for businesses and households in rural areas.
The Fiscal Year 2018 Omnibus bill provided $5.2 billion for USDA
loans and grants to help finance rural water and wastewater
infrastructure. Pennsylvania received a loan allocation of
$149,984,000 and $23,648,000 in grant funds which is a
significant increase in appropriations from last fiscal year and
is seeking applications for funding. Applications are accepted
continuously and there is no waiting list for funding.

Public and Not-For-Profit Entities located in rural areas with
populations of 10,000 or less are eligible for this funding. Long
term, low interest loans with terms up to 40 years are available.
Grants are combined with loans to keep rates affordable.
USDA has a new online application intake system which allows
faster processing with less paper. RD APPLY is an easy-touse, intuitive application system and is very convenient for
its users with 24/7 access through any internet ready device.
The latest innovation in the simplified application process is
ePER which allows submission of the preliminary engineering
reports electronically. Consulting engineers can use ePER to
interactively create technical documents online while working
with rural communities on water and waste disposal projects.
These innovative systems make it easier for rural communities
to access affordable financing to rebuild their infrastructure.
Please contact me or our team of specialists in Harrisburg at
(717) 237-2299 to let us know of your community’s infrastructure
needs. Together we can ensure that USDA investments in rural
infrastructure will create jobs, expand economic opportunities
and help ensure that rural communities continue to be a great
place to live, work, start a business and raise a family. S
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WorkPlace Banking
By: Marcus Hite, PNC Bank

Employers have noted over the past several years that
financial related matters outside of the workplace
have created an environment where employees are not
fully engaged at work, thus creating less efficiencies
to the employer. Statistics indicate that 4 out of 5
employers report that there employess’ financial
issues are impacting job performance resulting in: an
increase in stress among employees (reported by 76%
of employees); workers inability to focus at work (60
percent of employees) and absenteeism and tardiness
(34 percent of employees). Over the past few years
this number does not seem to decrease as expected
but has increased as these issues continue to be an
adverse effect on employees.
Additionally, a recent retirement study has indicated
that 38% of workers have less than three months of
current living expenses saved. Workers today feel
the need to work extra years beyond the normal
retirement age in order to pay bills and make ends
meet for themselves and their families. By delaying
retirement that can place additional financial stresses
on your business by; overall healthcare costs to
the employer may be higher; new talent within the
organization in not being developed or is leaving
for greener pastures and potential inflated wages to
longer tenured employees.
There are several options that an employer can
implement in order to help the employees combat
these financial stresses; one of those being the
creation and implementation of a workplace banking
program. A well-established workplace banking
program is a turnkey program that enables your
company to offer employees added benefits at no
additional cost. Financial well being can lead to a
more satisfied, productive workforce- and when that
happens everyone benefits! A new sponsor to the
PRWA family, PNC Bank, has this specific program
that is offered to its clients and prospects. Below are
several details of this type of program and the benefits
it can bring to the workplace. Benefits like these are
why more than 40,000 employers are participating
in WorkPlace Banking today, including PRWA!!!
8
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•

•

•

•

•

•
•

•

•
•
•

•

Helps to increase employee participation in
your direct deposit program, reducing payroll
costs
Enhanced benefits and financial education
to help support employee well being and
retention
Comprehensive financial services available
to your company’s employees, regardless of
location
Custom promotional materials supplied
by PNC to help communicate the benefits
of a Workplace Banking program to your
employees
On-site and online financial education
sessions to help employees reach their
financial goals
Relationship managers dedicated to your
company
Non-Exclusive Program that allows you to
work with numerous financial institutions if
you desire

The convenience of direct deposit – knowing
a paycheck is available the same day its
deposited
A choice of checking accounts to meet
individual needs
Special offers on money management, credit
card and mortgage products
Refer a Co-Worker Rewards Program, which
enables employees to earn cash for qualifying
referrals
Free on-site and online financial education
sessions.

At PNC Bank we want help you make informed
financial decisions every day and we are dedicated
to helping give you the confidence, information and
tools you need to make these decisions to achieve
your goals.

Column | Administration

We offer a wide range of educational topics and Investing; Pay Yourself First; Keep it Safe and
to help meet the needs of your employees of many others catered to your business’ specific needs.
which several of these topics are listed below:
NEXT STEPS
 Early Career: Establishing Yourself, New
workers learn how to choose benefits and how
and why to start investing to grow money for
retirement.

If your and your organization would like more
information or would like to schedule a meeting to
discuss the possibility of implementing a WorkPlace
Banking Program, please contact Ginger Bosworth,
 Middle Career: Expanding your Household, WorkPlace Banking Consultant at 717.829.2724 to
Learn how to manage credit and safeguard help get the process started. S
against theft and fraud; buy a house and care
for older relatives
 Later Career: Planning your Retirement, Learn
how to define retirement goals and maximize
growth by choosing different strategies, and
identify any potential risks

 Money Matters: Learn how to manage money
and create and achievable spending plan
Other topics include: 5 Threats to your Retirement;
The Role of Insurance in your Financial Plan;
Retirement Plan Rollover; Social Security; Women

SUMMER 2018
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Water | Column
Audit Time
By: Chris Shutt

Most water system records show that more water enters
the system than leaves it. In other words the meters register
more water “in” than water “out.” It is that time of the year
when each and every one of you need to do a water audit
of the previous year. "Why" you ask? Because you need to
fill out your annual paper work for DEP and finding your
water loss is saving you money. Besides, you need to get
use to it because some day the distribution rule will kick
in and all this ties-in together. But that will be for another
time.
A water audit involves:
• Collecting records for a water audit review period
(such as the past 12 months)
• Calculating how much water entered and left the
system during the review period
• Estimating the amount and cost of “unaccounted
for” water
• Analyzing the data
OK! What is Unaccounted for water?
“Unaccounted for” water is the difference between water
“in” and water “out” for a system. Let’s say, a system’s records
may show 35 million gallons entering the system and only
33 million gallons leaving the system. The difference of 2
million gallons is “unaccounted for” water.
Unaccounted for water is caused by two things. The first
is errors in records. Errors include mistakes in reading
meters, writing down the figures, and adding them up.
Inaccurate meters also cause record errors.
The second cause of unaccounted for water is water
loss. This is water that leaves the system without passing
through a meter. Lost water may have been stolen or even
given away in cases. It could also be lost as leaks in the
system.
Ask yourself this:
• Do I have leaks in the system?
• Are the meters wrong?
• Is the water being stolen?
• Has there been a miscalculation?
• Does the system have mistakes in records AND
problems with water loss?

10
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Let’s take a look again at some reasons we should do an
audit. For example, a water audit can help you find errors
in records and meters. With this, you can be sure that you
are billing for all the water your customers use.
Water audits can tell you how serious your water loss is.
By lowering your system’s water loss, you can reduce wear
on equipment. You can also lower electrical bills and other
operating costs for treating, pumping, and storing water.
Lower operating costs mean lower rates for customers.
Also, reducing water loss helps protect the public health.
For example, if water loss is caused by leaks, repairing
them could lower the risk of a cross‑connection. By fixing
leaks you may also lower insurance costs and the risk of
lawsuits.
A successful water audit can even improve public
relations by helping you lower rates and improve service.
If your system is operating more efficiently, you can
eliminate the need for costly capital improvements. You
may also be able to expand service.
Perhaps the most important benefit of a water audit
is that it can help you save a precious resource. Because

of pollution and increasing demands, saving water is
becoming more important each year. Many people aren’t
aware of the fact that water is more precious than gold or
silver, more precious than all the oil in the world. Without
water nothing can exist, not you, not me, not a thing!
There are questions that need to be asked when doing
your audit.
• Does the system seem to have a problem with
unaccounted for water? If so, when did the
problem start?
• Where does the problem seem to be?
• Has there been an unusual use of water, such as for
fighting a fire or for a county fair?

Column | Water

found and repaired how much was lost during that period
of time the meter was not functioning? One big factor
is FIRE FIGHTING how much did they use? One more
thing is unmetered connections such as churches and
cemeteries. After all this what is left over is your true
approximate unaccounted for water loss.
OK! We did our homework lets get out our leak
detection equipment and go find that unaccounted for
water and tighten up the system and save some money and
make ourselves look good!
May you and yours have a safe and prosperous year and
I’ll see you around the system some day.
Remember Be proud of what you do and do it well! S

• Have there been customer complaints about low
pressure?
• Have there been cases of water theft?
• How has the weather affected water use?
Finding the answers to these questions begins in the
system’s office or at the water plant in your files and
records. The period of this audit is going to be for the past
12-month of the previous year or just the past 12-month.
For DEP purposes you should really do the previous year
so you can fill out your annual water supply report. Also
remember if you are doing monthly audits they are not as
accurate because of lag time in reading master meters and
residential meters and the numbers can be off.

Chris Shutt
Distribution & Collection
System Specialist
clshutt@prwa.com

PS: Did you know the Romans built an aqueduct that
was 57 miles long and 50 of it was underground?

Collect all records about water use for the water audit
period. This includes all data about every master meter
reading and every customer meter reading. Now add up
all the master meter readings. Then add all the customer
readings and subtract the customer from the Master and
what ever the difference is will be water unaccounted for.
Now the detective work begins. You need to keep
accurate records of all the activity in your system. Such
as Hydrant flushing how many times through out the year
did you flush and how much water did you use? You need
to subtract that figure from the unaccounted for total.
Now you have just reduced that unaccounted for amount.
Next did you have any bulk water sales, if so then
subtract that amount? How about any projects like pipe
replacement or a new tank or did you empty that tank or
pipe for some reason and have to fill it again? How much
was it and subtract that. Does your community have a
fair or carnival each year do they use water? How much,
subtract that. Did you have any leaks that you repaired?
How long did it run and how much did you loose? Take
that off the total. What about nonworking meters you
SUMMER 2018
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What is pH?
By Joel Jordan
Editor’s Note: We are repeating this article from the
Spring Keystone Tap due to a minor printing error involving
superscripts and subscripts. The error may have caused some
confusion, particularly with the exponents. The corrected
version is below.
pH
I was recently teaching some treatment classes and
mentioned pH. A term that is very common in our industry.
We monitor it and make treatment determinations based on
it. But, what is it? Yes, we all know that pH is a measurement
scale of how acidic or basic (alkaline*) the water is. And,
the scale is 0 to 14, with 7.0 being neutral.
*note that the use of the term “alkaline” here is NOT
the same as “alkalinity”, as we commonly use the term in
water/wastewater treatment. They are related, but that is
for another article.
1-But, what exactly IS pH??
2-Why does the term “pH” mean acidic/neutral/basic?
3-Why is the “p” lowercase and the “H” uppercase?
4-Doesn’t Joel have something better to think about at
11pm at night????
(this is the moment when a few of the engineers, chemists
and techs out there are raising their hands like Horshack
in Welcome Back Kotter and yelling out something close
to “pH is the negative logarithm of the Hydrogen ion
concentration!!!” - everyone else is shaking their head in
agreement with the 4th question).
Well, I’ve found the definition above is useful for chemists,
but isn’t really helpful in understanding this concept in
our day to day treatment work. And, I do find that a little
understanding of terminology helps in water/wastewater
treatment.
So, let’s break it down.
First…pH is…Hydrogen ion…
We know this best as the “H” in H20. In fact, if you look
at that, there are actually two H’s (Hydrogens) and one O
(Oxygen). In a solution or mixture, H2O constantly separates
(disassociates) and you get H+ and OH- and re-associates
into H2O. We write this as H+ + OH- H2O.
(the
double arrow means it freely goes either direction.) This
makes water great when it comes to creating solutions and
chemical reactions.
So, if H is the Hydrogen ion, what is the OH- called, you
ask? (yeah, I know you didn’t, but…)
The OH- is called the Hydroxide ion. It is the balance
of the Hydrogen and Hydroxide ions in a solution that
12
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determines its acidity or basicity (aka, how alkaline*). A
solution with more H+ than OH- will be acidic. A solution
with more OH- than H+ will be more basic. And, of course, a
solution with equal numbers of H+ and OH-, will be Neutral.
So, pure water has a pH of 7.0 since (1)H+ + (1)OH- H2O,
(and, it has a pOH of 7.0 – yes, Virginia, there is a pOH scale,
also.)
So, what is the “p” in pH?
There is some dispute about this. Apparently, Soren
Sorenson, the original creator of the pH scale didn’t state
why he used “p”. It could be the first letter of a non-English
word for power or potential, or even shorthand of the time
period. You’ll hear this called “potential” or “power”, which
aren’t inaccurate. So, what we’re really saying is the potential
or power to yield hydrogen ions (H+) in a solution.
For example, a common reaction we know is adding
gaseous chlorine (Cl2) to water (H2O). (For our purposes
here, let’s just forget about everything else in water that
would complicate this reaction).
Cl2 + H2O

HOCl + HCl

H+ + OCL- + H+ + Cl-

(you have to make sure the same number of chemicals
appear on the left and right sides of the equals-sign. So, if
there are 2 chlorines (Cl) on the left, there have to be 2 on
the right)
The Hydrogens on the right side of this equation
have a slight tendency to disassociate from the HOCl
(hypochlorous acid) and HCl (hydrochloric acid). Also, the
“O” bonds to the “Cl” more tightly than the “H”. So, they
have a slight potential to lend their “H+” to the solution,
throwing off the H+ to OH- balance in solution, making it
slightly more acidic. (more H+ than OH-). We know from
experience that adding gaseous chlorine to water tends to
make the water more acidic.
(The “+” and “-“ signs you see on those ions are just a
chemists way of indicating what ions will join or react (a “+”
wants to join with a “-“, a “+2” wants to join with a “-2” or
even 2 ions with each a single “-“, and so on…)
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pH is…negative log(arithm) of the…

pH is … negative log of the…

Logarithms are just mathematical ways of expressing
extremely large and extremely small numbers. For pH, we
use “log base 10”, written as “log10”.

You can see from the above chart that the log10(0.0000001)
= 1.0-7. The negative of a -7 would be 7. So, the negative
logarithm of the Hydrogen ion concentration of 0.0000001
or 10-7, is “7” or a pH of 7. And, you can see that the H and
OH potential at 7.0 are equal at 0.0000001, so that is neutral.

For example, the number 1000 can be expressed as a
logarithm as a log10(1000) = 3, because 1 x 10 x 10 x 10, or
103 = 1000.
So, 100,000 is expressed as log10(100,000) = 6
1 x 10 x 10 x 10 x 10 x 10 x 10, or 106).

(because

The other direction, 0.001 or 10-3 is expressed as
log10(0.001) = -3 (because 1 x 0.1 x 0.1 x 0.1, or 10-3)
and 0.000001 or 10-6 is log10(0.000001) of -6.
So, our pH scale and concentration chart looks like this:

pH is…Hydrogen ion concentration
“Concentration” isn’t so important to define, for our
discussion here. It refers to the molar concentration or
the amount of substance per unit volume, as measured in
moles per liter (mol/L).
There are more complexities to pH. But, for our day to day
purposes, this suffices to understand some of the chemical
reactions that occur in our treatment and why we work
so hard to adjust pH at different points in the treatment
process, to optimize our treatment processes, and optimize
corrosion control. S

Joel Jordan
Director of Education
jjordan@prwa.com

From this chart, we can see a few things:
• pH:pOH is a ratio. At pH 4, there is a concentration
ratio of 0.0001 (H+) : 0.0000000001 (-OH). Many
more H+, so acidic.
• The difference between sequential numbers on the
pH scale is actually a jump of 10 times. For example,
pH of 5.0 is 10-times more acidic than a pH of 6.0
(0.00001 vs 0.000001). Much like the Richter scale
used for earthquakes.
• The pH scale we use is found using the exponent or
“power”, such as 1.0-7 (read as one-point-0-to-thenegative-seventh-power) being pH of 7.0
• pH + pOH = 14.
SUMMER 2018
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pH and Disinfection
By Wendy Malehorn
Thankfully, you are not going to turn on the morning news
to “the pH of the water in Somewhere, PA is 7.2, up 0.2 from
yesterday”. However, whether the public is aware or not, pH
is quite an important measurement of water. Excessively high
and low pH’s can be detrimental for the use of water.
As discussed in our last issue, pH is an indicator of the
acidic or alkaline condition of water. The pH scale ranges
from 0-14; 7 indicates the neutral point, water below 7 would
be acid, water above 7 would be basic. pH is the single
most important parameter in water treatment. Practically
every phase of water treatment is pH dependent, including
disinfection.

Chlorine is available as compressed elemental gas, sodium
hypochlorite solution (NaOCl) or solid calcium hypochlorite
(Ca(OCl)2). While the chemicals could be harmful in high
doses, when added to water, they mix and spread out, resulting
in low levels that kill germs but are still safe to drink. Today,
every water treatment facility is required to add chlorine to
the water supply.
A large amount of research and many studies have been
conducted to ensure success using chlorine. When chlorine
gas is dissolved in water, it reacts with the water to form
hypochlorous acid and hydrochloric acid:
Cl2 + H2O = HOCl + HCl
When a hypochlorite is added to water, it also reacts to
form hypochlorite ion and hydroxide:
NaOCl + H2O = OCl- + OHTherefore, any type of chlorine that is added to water
during the treatment process will result in the formation of
hypochlorous acid (HOCl) and hypochlorite ions (OCl-),
which are the main disinfecting compounds in chlorinated
water.
A Form of Chlorine + H2O

Whenever a tap is turned on, safe, drinkable water comes
spilling out. One reason is because a disinfectant is used
as a final barrier to protect human health against potential
contamination events and prevents the growth of diseasecausing pathogens that commonly grow on the walls of water
mains and in storage tanks. Chlorination is the most widely
used method for disinfecting water supplies in the United
States due to its convenience and effectiveness. The use of
chlorine is one of the greatest public health achievements of
the 20th century and is the reason most waterborne epidemics
in the developed world have been eradicated.

HOCl + OCl-

HOCl and OCl- can exist together however, the
concentration of each depends on the pH of the solution.
Therefore, the pH of the water is important relative to
the varying proportions of the hypochlorous acid and
hypochlorite ions. In a solution with pH rising over 6.0 the
proportion of hypochlorous acid declines from about 100%
to almost 0% at pH 9.0.

Relationship Between HOCl and OCl- at Various pH Values
As a germicide, HOCl is almost 80 times more powerful
than OCl-. Therefore, in free residual chlorination, the lower
the pH value, the more active the residual. However, most
water treatment facilities maintain a pH residual around
pH 7 (or higher). This typically results in the application of
additional chlorine. However, the concentration of chlorine
dose can affect the disinfection byproduct formation.
14
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Disinfection byproducts (DBPs) are a family of chemicals
formed when a disinfectant (chlorine) reacts with
naturally occurring organic matter and other substances
in the source water. DBPs include haloacetic acids (HAA)
and trihalomethanes (THM). HAA5 is the sum of five
HAAs: monochloroacetic, dichloroacetic, trichloroacetic,
monobromo-acetic, and dibromoacetic acids. TTHM
is the sum of four chlorine and bromine-containing
trihalomethanes: chloroform, bromodichloromethane,
dibromochloromethane, bromoform.
Scientists have identified hundreds of DBPs. Research
indicates that when people are expose to DBPs at high
levels over many years, they may develop bladder cancer
or problems with their liver, kidneys, or circulatory system.
There may also be a connection between exposure to DBPs
during pregnancy and miscarriages, premature births, low
birth weight, and birth defects. Therefore, EPA requires that
water systems use water treatment techniques that protect
people from disease-causing microorganisms while also
reducing the formation of disinfection byproducts and their
harmful effects.
In addition to the HOCl/OCl- pH relationship, water pH is
often the main factor controlling the relative distribution of
THMs and HAAs in treated drinking water.
• Low pH favors the formation of HAAs
• High pH favors the formation of THMs.
In summary, chlorination is a balancing act:
• Optimizing chlorination dosage is vital when
considering the production of DBPs.
• The effectiveness of chlorine decreases as the pH
increases.
Therefore, pH should be taken into account to provide the
best disinfection treatment strategy. S
Reference:
https://www.cdc.gov/healthywater/drinking/history.html
http://www.hydroinstruments.com/files/Basic%20Chemistry%20
of%20Chlorination.pdf
https://www.palintest.com/en/support/research-insight/
free-and-combined-chlorine-understand-difference
http://www.waterrf.org/knowledge/dbps/FactSheets/DBP-Regulated-FactSheet.pdf

Wendy Malehorn
Training & Education
Development
wmalehorn@prwa.com
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The Municipal Authority of
the Borough of Derry

The Municipal Authority of the Borough of Derry (MABD)
owns and operates a 1.25 MGD conventional filtration water
treatment plant that treats surface water collected in the
Upper and Lower McGee Run water dams located on a ridge
in Derry Township, Westmoreland County. Water from the
dams is then piped via gravity to Ethel Springs Lake reservoir
located in the Borough. The system provides water to Derry
Borough and portions of Derry Township and consists of 53
miles of pipeline, 146 fire hydrants, and 633 valves. There
are 2,468 domestic customers, 79 commercial, 8 industrial,
and 23 institutional customers. Average water production is
600,000 gallons/day.

The Derry Water Company obtained its charter on May 4,
1887. Rights to three streams, McGee Run, Millwood Run
and Hillside Run were obtained and on September 14, 1887,
contracts for construction of the water dams, transmission
mains and distribution system were awarded
Construction started on October 13, 1887 and on May
15, 1888 the Lower McGee Run Reservoir was completed at
a cost of $9,138.80 and water was fed into the system. The
Upper McGee Run Reservoir was also constructed in 1888
at a cost of $12,704.00. The capacity of the two McGee Run
Reservoirs is 4,500,000 gallons. There were 24 taps made and
applications for an additional 31. Water was turned on to
taps on March 31, 1888. In 1900 the Derry Water Company
contracted H. P. Stark Construction of Greensburg, Pa. to
build Ethel Springs Reservoir. Cost of construction was
$80,039.00.
The reservoir is used both as a recreational area and as a
protected drinking water source. Since the late 1990’s the
Authority has struggled with the increasing population of
16
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“resident” Canada Goose at the reservoir. An abundance
of lush manicured lawns, landscaped water bodies and
food handouts from people, along with a relative lack of
predators and hunters has contributed to the rapid growth of
goose populations in urban and suburban areas around the
Commonwealth.

Research has shown that goose feces contains a variety of
pathogens that can affect water quality. An average goose
deposits 1 lb of feces every day. Pathogens such as Giardia
and Cryptosporidium are often found in water and can cause
gastrointestinal illness and other health risks. Waterborne
disease outbreaks due to Cryptosporidium is a significant
concern to surface waters sources as Cryptosporidium spores
are resistant to chlorine and other disinfectants.

In early 2000, the Authority first developed a source water
education program by printing brochures and hanging
“Do Not Feed the Geese” signs along the walking path at
the reservoir. In addition, the Authority installed fencing,

strung mylar ribbon, and utilized a banger gun to launch
pyrotechnics to discourage the geese from residing at the
reservoir. Because the Canada Goose is a migratory game
bird, they are afforded federal and state protection, making it
difficult to reduce their population. As the years progressed,
the geese continued to cause not just water quality concerns,
but also safety issues and property damage. The goose
droppings on the roadways, walkways, turf areas and water
provide a direct contact nuisance and health hazard for
the public. In addition, the geese have caused erosion of a
canal adjacent to the lake. The geese have also caused traffic
concerns and car accidents along an adjacent roadway.

In 2008 E-coli was detected in levels of approximately 100
cfu/100 ml, triggering cryptosporidium testing in 2009-2010
at a cost of approximately $9,000 to the Authority. Round
#2 of E-coli testing is currently underway. The Authority is
hopeful that the E-Coli levels will remain under the trigger
level this sampling event. Otherwise, the Authority will
once again have to expend thousands on cryptosporidium
testing.
Over the years the Authority has attempted many nonlethal methods to reduce the goose population. In 2012 the
Authority entered into a contract with Crespo’s Wildlife
Services to conduct goose harassment via a remote-control
speed boat, a dog, and a banger gun. In 2013, the Authority
began an egg addling program by obtaining a permit at
https://epermits.fws.gov/eRCGR. In order to addle the eggs,
the Authority coats the egg with corn oil, which deprives
the embryo of oxygen and results in its demise. The egg
is then returned to the nest which misleads the goose into
believing the egg is developing. Otherwise, the goose would
lay another egg. The difficulty in the egg addling program
is finding the nests. The Authority is only permitted to addle
eggs on Authority property. Often times the geese go to
adjacent homes and farms to nest and then bring their young
back to the lake.
The Authority kept the lake property manicured like a
golf course. In 2015, a DCNR conservation officer suggested
that the Authority allow the vegetation surrounding the lake
return to a more natural state to deter the geese, who prefer

Featured System | Water

manicured shore banks which allow easy entrance and exit
from the water. The Authority then allowed the vegetation
to grow around the lake from April until late June in an
attempt to deter the geese from staying to molt in June. The
Authority’s plan to alter the vegetation, however, was met
with resistance as both the Borough and Township cited the
Authority for not mowing the grass, even though it’s a water
source. On June 22, 2015 the PA Game Commission still
counted and banded 305 geese.
In 2012, the Authority developed a DEP approved
Source Water Protection plan and public education is a key
component of the plan to protect the Ethel Springs Lake and
the McGee Run dams from contamination. Public education
is also a very important component to implementation of
a successful goose management plan. Public “buy-in” and
cooperation is essential and in August 2015, the Authority
held a public meeting with local officials and residents
to discuss a goose management plan. Property owners
bordering the lake attended the meeting and discussed their
frustration with goose damage to their properties.
The Authority then began the process of obtaining a
Migratory Bird Depredation Permit. The Authority met
with USDA Wildlife Services, completed a necessary Form
37 and in September 2015, obtained the Migratory Bird
Depredation Permit which granted the Authority permission
to utilize a shot gun to remove a total of fifty (50) Canada
geese per year, as long as the Authority continues the nonlethal hazing and harassment techniques. The Authority
has to be very careful when utilizing the shot gun to avoid
being seen or heard by the public, which is very difficult with
a public walking trail going thru the property.
The Authority has also discussed having the US Wildlife
Service remove 50% of the geese by trapping and then
processing them for consumption. Currently, the Authority
has just discussed this option. The cost to implement this
option would be approximately $35/bird. However, it is a
concern that a new flock will just fly in.
For now, the Authority plans to continue utilizing
harassment, egg addling and lethal measures to reduce the
goose population. It is the Authority’s hope that as the goose
population declines the E-Coli levels of the lake will decline,
in turn saving the Authority sampling and treatment costs in
the future. An official count of the goose population during
molting season has not been conducted since 2015 but
regular walkers at the lake have noticed a decline in the goose
population during the summer. Once molting season is over
and the bids can fly, it appears not as many are choosing to
make the lake their home and flocks are choosing to hang
out at nearby ponds instead of the lake. S
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Controlling Goose Populations
By: Don Muir

The Canada Goose is actually a wildlife management
success story. By the early 1940s, hunting had reduced
the Canada goose population to near extinction but a
concerted effort by the US Fish and Wildlife Service
have populations back to a point where hunting is
again allowed. There are 11 Canada Goose sub-species
that range in size from 6 to 12 pounds with the largest
being the giant Canada Goose. The giant Canada Goose
now makes up the majority of the “resident” goose
populations in the United States. There is estimated
to be a million giant Canada Goose in the Mississippi
flyway alone. More than all other sub-species combined.
Why have so many taken up residence and stopped
migrating. The giant Canada Goose has a very weak
migratory instinct and as long as there is food and icefree water, they will stay. They have a placid disposition
and ignore people. We have made our reservoirs, parks,
corporate campuses and farm fields a goose paradise.
Food, trimmed lawns, water and a lack of predators. No
reason to leave.

Continuing where our feature water system article left
off, geese or any waterfowl can prove to be a real problem
for a water system to handle. Canada geese and other
waterfowl are a large non-point source of fecal coliform
in water bodies. Geese defecate from 28 to 92 times
per day with wet weights of fecal material ranging from
1 to 3 pounds. Geese can also be carriers of potential
pathogens including E.coli, Salmonella, Staphylococcus,
Streptococcus and the protozon Cryptosporidium.
In addition there is organic waste, nitrogen and
phosphorus in fecal droppings. Year-round resident
geese can be a major nutrient loading source to a lake,
pond or reservoir. One Canada Goose can contribute
a half-pound of phosphorus to a waterbody each year.
20 resident goose can release as much phosphorus
as dumping a 100 pound bag of fertilizer with a “10”
phosphorus number into a waterbody each year.
How do you control a goose population? All Canada
Goose are protected under the Migratory Bird Treaty
Act and killing them out of season without a permit
is a federal offense. As the Derry Municipal Authority
related, a permit can be obtained to addle (shake) and
oil the eggs so that they do not develop, birds can be
captured and relocated or if all else fails a Migratory Bird
Depredation Permit to destroy the birds can be applied
for. But, before permitted measures can be utilized it
must be proven that other less harmful methods have
been tried.
Other methods typically employed include:
• Harassment and Scare Tactics: Loud noises
from shotgun shells or automatic report
“cannons” exploding propane or acetylene will
scare the geese for a while but they become
accustom to the sound. Mated pairs of swans are
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very territorial and establishing swans on the
waterbody may chase off Canada geese. Plastic
swans, plastic owls and inflatable alligators have
been used to scare geese and recorded geese
distress calls have been used to scare the birds.
Other methods have been tried including dogs,
laser beams, helium balloons hovering over the
water. All these methods may work for a while
but methods need to be a changed as the geese
quickly adjusted to a single method
• Remove the Food Source: People who feed geese
at home soon learn this is not a good practice.
Large amounts of droppings, constant honking
and destruction of lawns stop the feeding
quickly. Most feeding takes place in public
areas where the negative effects of feeding are
left behind. Public education as to the negative
affect of feeding is a key component of a goose
control program.
• Modify the Shoreline: Geese like to be able to
easily walk into and out of the water. Placing
large rocks and boulders along the shoreline
will discourage the geese from using the area
as an entrance to the water. Cutting the shore
to create a sharp drop off into the water will
also discourage the birds. Establishing a buffer
area along the shoreline of tall grasses, shrubs
or hedges will discourage the geese from using
the area as an entryway into the water. Geese
primarily defecate on land and a vegetative
buffer will also limit the amount of fecal
material entering the water body in a rain event.
Geese prefer low grass so that they can watch
for predators and allowing grasses to grow
discourages nesting.

• Allow the Waterbody to Freeze: Water is key. If
the water body freezes over, the geese will leave.
Even allowing the water body to freeze over for
a short period of time in early winter, causes the
geese to leave. If needed the waterbody can be
opened back up after the geese are gone.
• Establish Physical Barriers: Barriers fall into
two categories: Fences and Grids. Establishing
a fence of several strands of string, wire or
twine will discourage the geese which do not
like being inconvenienced walking thorough
the fence. Stands strung at 6”, 12” and 18” off
the ground make it difficult for the geese to pass
through. To be effective the geese must not be
able to walk around the fence which requires
the entire shoreline to be fenced or fencing ran
to a different physical barrier. If the reservoir is
small enough, placing a grid of fencing material
over the water will discourage the geese from
landing. Typically placed on a 20 foot grid
pattern, the grid is strung approximately a foot
above the water or higher if access to the water
is needed. The grid should be visible to flying
geese so bright colored streamers, mylar tape,
shiny pie pans or aluminum foil strips should
be attached to the grid. Grids work best when
paired with fencing. This keeps the geese from
landing on shore and walking into the water.
Resident goose populations can grow quickly and the
implementation of control measures need to begin before
populations grow. Altering shorelines, construction of
fencing and and regulations prohibiting feeding may be
met with resistance. Educating residents to the harm
large numbers of geese can do to the quality of their
drinking water and need for goose control measures
will establish buy-in of your control program.
All in all the Canada Goose is a proud, respectable
bird known for its migrational jaunts and their devotion
to their mates. They bond for life. Unless they and their
relatives decide to bond for life at your reservoir. S

Don Muir
Sourcewater
Protection Specialist
dmuir@prwa.com
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A Brief History of Drinking Water Distribution
By Kathy Jesperson, On Tap Associate Editor
Can you imagine trying to live your life without running
water? Of all municipal services, a potable water supply
is perhaps the most vital. All people depend on water for
drinking, cooking, washing, carrying away wastes, and other
domestic needs.
The earliest settled communities were virtually always
located near a water source. Further, the evolution of public
water supply systems is tied directly to the growth of cities.
And if a surface water source was not available, settlers
dug shallow wells to supply water to community residents.
Distribution Lines Begin
Constructing “qanats,” slightly sloping tunnels driven into
hillsides containing groundwater, probably originated in
northwestern Persia (now Armenia) around 700 B.C. From
the hillsides, gravity pushed the water in open channels to
nearby towns or cities.
Qanats became widespread throughout the region, and some
are still in existence. Until 1933, Tehran, the Iranian capital
city, drew its entire water supply from a system of qanats.

Cast-iron pipes with joints capable of withstanding high
pressures were not often used until the early 19th century. The
steam engine was first used to pump water at about the same
time, making it possible for all but the smallest communities
to have drinking water supplied directly to individual homes.
Asbestos cement, ductile iron, reinforced concrete, and steel
came into use as water supply pipeline materials in the 20th
century.
Key Dates in Drinking Water History
4,000 B.C.

First Cities in Sumeria

700 B.C.

Qanats orginated in Persia

312 B.C.

Start of Roman aqueduct
construction

144 B.C.

Aqua Marcia, the longest
Roman aqueduct, built

1450 A.D.

Incan engineers construct
distribution system at Machu
Pichu

Among the most notable of ancient water conveyance
systems are the aqueducts built between 312 B.C. and A.D.
455 throughout the Roman Empire. Some of these impressive
works are still in existence.

1652 A.D.

First incorporated waterworks
formed in Boston

1804 A.D.

Philadelphia is first city to use
cast iron water mains

1842 A.D.

A typical Roman aqueduct included both underground and
above-ground channels. The longest was the Aqua Marcia,
built in 144 B.C. Its source was approximately 23 miles from
Rome.

Croton Aquaduct project completed, supplying water to New
York City

1869 A.D.

Chicago unveils revolutionary
tunnel system

1996 A.D.

Amendments to the 1974 SAfe
Drinking Water Act passed by
Congress

2001 A.D.

More than 90 percent of the
U.S. population is served by
community water systems.

The aqueduct itself was 57 miles long because it meandered
along land contours to maintain a steady flow of water. For
about 50 miles, the aqueduct traveled underground in a
covered trench. Only for the last seven miles was it above
ground, on an arcade comprising one or more levels of
massive granite piers and impressive arches. The aqueducts
ended in Rome at distribution reservoirs, from which the
water was transported to public baths or fountains. A few very
wealthy or privileged citizens had water piped directly into
their homes, but most Romans carried water in containers
from a public fountain.
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Workers constructed channels of cut stone, brick, rubble, or
rough concrete. Pipes were typically made of drilled stone or
of hollowed wooden logs, but workers laid pipes made of clay
and lead as well.
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Americans Bore Logs
America’s first distribution lines were made of bored-out
logs, usually from hemlock or elm trees. The trees 10-inchthick trunks were cut into seven-to-nine-foot lengths.

Technical | Water
But wooden pipe laid below ground created several problems,
especially in larger settlements or towns. Uneven ground
below the joists would cause sags in the log where water
would stagnate. The wooden pipes were often infested with
insects, and the water generally had a woody taste.
Using a five-foot steel auger between them, the borers would
fix the log by eye, size it up with a point of the ax, and drill
or bore out the center. Ramming one end to make a conical
shape, they would jam the logs together in a series, using a
bituminous-like pitch or tar to caulk the joists. Sometimes
they would split the log and hollow it out, put it together,
connect the logs with iron hoops, or get the blacksmith to
caulk the logs with lead.
These early engineers would set up a gravity water system,
starting from a spring or stream on high ground, which
allowed water to flow downhill to the house or farm. They
cut a path behind the house, through the barn, and the water
flowed into a catch basin.
First Waterworks in Beantown
In 1652, Boston incorporated the country’s first waterworks,
formed to provide water for fire-fighting and domestic use.

Because fire was a common hazard in those days of woodframed houses and stores, and chimney fires were always a
risk, it was imperative to have a ready water supply.
The line supplying water to Boston’s waterfront and other
buildings ran from Jamaica Pond to the Faneuil Hall area. In
1795, the Jamaica Pond Aqueduct Corporation used hemlock
trees to construct 15 more miles of three-inch and five-inch
wooden water pipe. The new fresh water supply helped to
lower the death rate.
Crude by today’s standards, these new pipelines were
invaluable to firefighters. They punched a hole into the
wooden pipe along the edge of the street, inserted a smaller
pipe, pre-sized to fit the newly bored hole and harnessed hose
from the pipe to their two-man pumper fire wagon. The fire
out, they plugged up the hole again with a pre-cut conical
stopper on the end of a long pole that they inserted into the
hole and banged shut. This “fireplug,” was then ready to be
pulled out for the next chimney fire.
Making the Change to Iron
Wooden pipes were common until the early 1800’s when
the increased pressure required to pump water into rapidly
expanding streets began to split the pipes. As iron became
more available, cities began to use it in distribution systems.
In 1804, Philadelphia earned the distinction as the first city in
the world to use cast iron pipe for its water mains. It was also
the first city in America to build a large-scale waterworks as it
drew upon the Schuylkill River’s ample supply. Once the city
installed its new iron pipes, it sold its cast-off wooden pipes
to Burlington, New Jersey, where they remained in use until
1887.
In the mid-19th century, New York City finished an ambitious
project that brought water from the Croton River, some 40
miles north of Manhattan. By the time it was completed in
1842, the project had 41 miles of channel (at a constant slope
of 13.5 inches per mile), 16 tunnels, 114 culverts, and a bridge
over the Harlem River.
Efficient waterworks depend on pumps. Prior to steam
power in the 1800’s, water wheels harnessed river flow to
raise the water. On the frontier and on farms, windmills and
simple hydraulic pumps provided the most efficient means of
pumping water for the entire farmyard. A storage tank large
enough to hold two or three day’s water supply was mounted
on the upper floor of the barn, and water was then piped to
individual locations.
Continued on Page 40
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GIS | Column
What Scale is That Map?
By Mike Emery
A map is a scaled visual representation of some place.
So how then do you then determine the size of features
that are represented on a map? The answer of course is a
Map Scale. Map Scale refers to the relationship and ratio
between distance on a map and the corresponding distance
on the ground. The map scale on a map is the way we either
visualize or verbalize that relationship and ratio in a way
that is easy for the map reader to interpret.
A Map Scale can be represented in a variety of ways:
1. Graphic method – Scale Bar

The Scale bar is the most commonly used way. It uses a set
of lines or an interval darkened bar that is marked usually
in increments of an inch which corresponds with an equal
representative distance on the ground. This is an easy way
to visualize the scale so you can quickly see how it relates to
distances on the map. The Verbal Method is also commonly
used, but if used without a scale bar forces the map user to
visualize what an inch looks like on their own with no visual
aid. ArcMAP uses a ratio to set its scale, but when making
a map you can still use any of the methods mentioned above
to notate the scale on your map.

2. Verbal Method - 1 Inch = 200 feet
3. Fraction Method - 1” / 2400”
4. Ratio Method – 1”:2400”

Make it a Usable Scale
When making a map you are creating a balance between
your page size (or available map area) vs. what you are trying
to display vs. a usable scale vs. the function or purpose of
the map. It sounds very elementary, but is something that
needs to be considered. When I was working for a county
(years ago) I was once asked to put an entire county parcel
map (147,000 parcels) on an 8.5x11 map. I thought this
foolish but… I went ahead and did as the customer asked. I
printed off an 8.5x11 black blob, to which the customer said
“well I can’t use this”, so I helped him in another way. The
point is that the customer did not think about his page size
vs. purpose vs. scale vs. what he was trying to display.
Obviously the larger your paper size the more you can
display. If you are working with an E size (3’x4’) or D size
(2’x3’) size you have a lot more area to work with to display
your map than if you are working with a Letter (8.5”x11”) or
Tabloid (11”x17”) size paper.
Continued on Page 60
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Water | Column
Knowledge Check: Chlorination
By Wendy Malehorn
Chlorination has been so successful that most American’s
under appreciate the water treatment industry. They do
not understand that it is a privilege to live where safe, clean
water is available at every tap nor do they appreciate the
abundant, high quality, natural environment throughout
the United States. However, the knowledge of treatment
professionals has given power to life and continues to
help the unaware. Love it or hate it, we know chlorination
is a necessity. Up for a challenge? Test your professional
knowledge of chlorination.

6.

a.
b.
c.
d.
7.

1.

15,000 lbs

0.3

8.

0.6

9.79 mg-min/L

Using the following table, does the system in question 6 meet
the 4-log reduction requirement for viruses through chlorine
disinfection?

1.6

0.5 mg/L

9.

1.5 mg/L
4.0 mg/L
6.0 mg/L

Chlorine Dioxide (ClO2)
Calcium Hypochlorite (Ca(OCl)2

Control odor
Reduce BOD
Control foaming
Aid in sludge thickening
All of the above
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Yes, because 11.7 > 6, the CT at the system was adequate to
meet the CT requirement of 4-log reduction of viruses.

b.

No, because 11.7 < 6, the CT at the system was adequate to
meet the CT requirement of 4-log reduction of viruses.

An average chlorine dosage applied to plant effluent is 8.0 mg/I,
and the average plant flow is 2.0 MGD. How many pounds of
chlorine are used every day?

10.

16 lbs
32 lbs
133 lbs
332 lbs

The peak of the breakpoint curve occurs when all the free ammonia
is used up forming chloramines. This occurs when the chlorine
dosage reaches _____ or _____ times the ammonia concentration.
After breakpoint the combined chloramines are present as free
chlorine which is a mixture at normal pH values as hypochlorous
acid and hypochlorite.

a.
b.
c.
d.

Elemental Chlorine (Cl2)

Sodium Hypochlorite (NaOCl)

a.

a.
b.
c.
d.

1.3

Chlorine is widely used as a disinfectant in wastewater treatment,
but it can also be used to:

a.
b.
c.
d.
e.
24

1,500 lbs

Which type of disinfectant is relatively unstable and is
manufactured at its point of use and introduced into the flow
stream shortly thereafter:

a.
b.
c.
d.
5.

18.7 mg-min/L

3,000 lbs

Maximum residual disinfectant level (MRDL) requirements within
the distribution system for all system types:

a.
b.
c.
d.
4.

125 mg-min/L

5,000 lbs

A 150-pound cylinder can provide chlorine at a maximum rate of
about ________ pounds per hour.

a.
b.
c.
d.
3.

11.7 mg-min/L

4 mg/L of chlorine are added continuously to a wastewater flow
that averages 5 MGD. How much chlorine will be used in 30 days?

a.
b.
c.
d.
2.

A groundwater system injects chlorine 1,000 feet before the
first customer. The system does not have a storage tank. The
distribution line has a 6-inch diameter and the maximum pumping
rate is 150 gpm. The lowest chlorine residual measured is 1.2 mg/L.
The temperature of the water is 11 ºC and the pH is 7.1. Determine
the CT in mg-min/L.

4 or 6
6 or 8
8 or 10
10 or 12

Measurement of chlorine residual can be determined by the use of
which of the following methods:

a.
b.
c.
d.

ORP
DPD Titrimetric
Iodometric
All the above

11.

Chlorine leaks may be detected by several means. One method for
testing joints or potential points of leakage is with a(n) __________
solution. Reaction with chlorine will produce __________ as a
visible indicator of the presence of chlorine.

a.
b.
c.
d.
12.

13.

158 to 165
140 to 155

68 lbs
104 lbs
160 lbs
200 lbs

Elemental Chlorine
Sodium Hypochlorite
Calcium Hypochlorite

Sodium metabisulfite
Any of the above

__________________ (Na2 S2O3) is a dechlorinating agent that
neutralizes bacteriological samples.

a.
b.
c.
d.
20.

Sodium bisulfate

Sodium thiosulfate
Bateriolicide
Sodium hypochloride
Ferro thiofulate

A chlorinator in a water treatment plant that produces 875,000
gallons per day is set to feed 20 lbs/day. If this feed rate is
decreased by 5 lbs/day, the dosage will be reduced by how many
mg/L?

a.
b.
c.
d.

2.7 mg/L
2.1 mg/L
1.4 mg/L
0.68 mg/L

ANSWERS
TO THESE
QUESTIONS
CAN BE
FOUND ON
PAGE 62.

Wendy Malehorn
Training & Education
Development
wmalehorn@prwa.com

Chlorine Dioxide

0.5 mg/L
5.4 mg/L
4.9 mg/L
5.9 mg/L

The effectiveness of chlorine __________ as the pH __________, the
effectiveness of chlorine __________ as temperature __________.

a.
b.
c.
d.
17.

185 to 200

Sulfur dioxide

It is desired to have a chlorine residual of 0.5 mg/l on wastewater
having chlorine demand of 5.4 mg/l. What is the required chlorine
dose?

a.
b.
c.
d.
16.

19.

190 to 210

Available in concentrations of about 65%, known as HTH, available
in granules, pellets, and powder.

a.
b.
c.
d.
15.

Vinegar, white smoke

Calculate the amount of calcium hypochlorite required to dose a
500,000 gallon storage tank to a dose of 25 mg/L using granular
calcium hypochlorite that indicates it is 65% chlorine.

a.
b.
c.
d.
14.

Ammonium, white dust
Ammonia, purple dust

Column | Water

After disinfection, chlorine residual can persist in the effluent for
many hours. To minimize the effect, chlorinated wastewater is
dechlorinated using:

a.
b.
c.
d.

Ammonia, white smoke

Chlorine cylinders come in sizes to hold 100 and 150 pounds of
chlorine. The cylinders have a shut off valve, protective cap, and
a fusible plug that is designed to fail and leak chlorine to the
atmosphere if the temperature rises to a range of _____ to _____
degrees Fahrenheit.

a.
b.
c.
d.

18.

Decreases, increases, increases, increases
Decreases, decreases, increases, increases
Increases, increases, decreases, decreases
Decreases, increases, increases, decreases

For groundwater systems, minimum free chlorine entering the
distribution system (i.e., entry point) no less than _________ or
its equivalent as approved by DEP or other minimum residual
approved by DEP to provide 4-log treatment of viruses.

a.
b.
c.
d.

0.10 mg/L
0.20 mg/L
0.30 mg/L
0.40 mg/L
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Wastewater | Column
Using a Microscope to Monitor Your Process
By Tom Goehring
For those of you who know me, none of this will be a
surprise to you. I like to look at bugs, all kinds of bugs.
Some I like more than others and some I don’t really ever
want to see, but I still like to look. I have been asked
a lot of questions lately about microscopes so I thought
I would share some information about what I use and
how I use it because you can see things change under the
microscope long before you notice the changes in your
plant.

Rotifer

Stentor

Microscopes come in all shapes and sizes with a very
wide price range. In my opinion, the $6000 or $7000
(and even higher) microscopes are a waste of money
for the normal operator. The one I use sells for about
$2500 and there is a smaller version that comes in a
little under $2000 and they both work fine for what we
do. The MOST important thing is to make sure that
you get a phase contrast microscope. The bright field
version is a lot cheaper but you will not be able to see the
organisms as well and there is a good chance you might
miss filamentous organisms. The trinocular models
have a spot to mount a camera to take pictures but I don’t
think you need that either. I have a microscope imager
that I bought on amazon for about $75 that takes pictures
and videos. The biggest advantage of the imager is that
it drops into the eyepiece of any normal microscope (no
need for the trinocular version) and it plugs into any
tablet, laptop, or desktop with a USB port. You can then
see the microscopes field of view on that device allowing
many people to see the organisms at one time and also
stops eye strain caused by looking through the eyepieces.
26
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I like to start viewing the sample with the lowest
magnification possible so I can get a good look at the
floc particle. Look closely at the floc to see how healthy it
appears, is there a large amount of filaments, or is the floc
dispersed. When you are ready to do an organisms count,
or just want to look at certain organisms closer, then you
can zoom in with the higher magnification. Remember
that the eyepieces alone have a magnification (commonly
10X) so if you are using the 10X lens you are actually at
100X. The imager I use has a magnification of 15X, but
it replaces the eyepiece. Because of that I purchased a 4X
lens for my microscope (the lowest magnification from
the factory was 10X) to ensure that I can get a full view of
the floc. Additional lenses usually run in the $75 - $125
range depending on the manufacturer.

Water Bear

Column | Wastewater
I would start by looking at the activated sludge two or
three times a week. You don’t need to spend a lot of time,
maybe 10 – 15 minutes is all it will take. Every time you
should be checking for a change in number or type of
organisms, activity level of the organisms, and a change
in the amount of filaments. This also comes in handy if
you are chlorinating to get rid of filaments, as you can
watch for a decrease in them and ensure the bugs are still
healthy.
Learn what types of organisms are present at your
system when it is running well, and what types are there
when it isn’t. Watch for large groups of stalked ciliates
which are a sign of a stable process. Maybe you’ll notice
dark brown foam on the aeration tanks one day and
realize that 4 days ago you started seeing more rotifers
and some nematodes in the activated sludge. You may
surprise yourself with how good you become at predicting
changes in your process and reacting to them before they
upset your system. Good luck and have fun! S

Tom Goehring
Wastewater Technician
tgoehring@prwa.com
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Wastewater | Featured System

Northern Lebanon County
Authority
The Northern Lebanon County Authority owns, operates
and maintains a .75 MGD wastewater treatment facility
situated in Union Township, Lebanon County. The Authority
also owns and maintains seven off-site pump stations and
approximately 16 miles of main lines that serve the Borough
of Jonestown, as well as parts of both Union and Swatara
Townships.

average daily flows of .75 MGD. The project also included a
new headworks screen and an upgraded raw sewage pump
station to handle increased flows. Ultraviolet disinfection is
now used on the treated effluent prior to discharging to a
new outfall line to the Swatara Creek.

The original activated sludge plant put on line in 1982 had
a permitted capacity of .4 MGD. The plant was a typical
activated sludge plant common for that period of time, and
was primarily designed to treat incoming BOD, TSS and
Phosphorous. Treated effluent was disinfected using chlorine
gas injection prior to being discharged to the Swatara Creek.
The plant worked very well and was able to handle the
growth within the community during the last 30 years.
As time passed, both state and federal discharge parameters
began to change in an effort to reduce nutrients being
discharged into the receiving waters that ultimately end up in
the Chesapeake Bay. The enhanced treatment now required
was not achievable with the original plant design. The
new discharge limits had stringent parameters for nutrient
reduction, primarily nitrogen and reduced phosphorous
limits.

Energy efficiency was a top priority during the design
process. LED lighting was used in most areas. Energy
efficient process blowers were specified and are designed
to run at operator controlled DO set points on VFDs to
maximize energy savings. Digester and post equalization
blowers can be adjusted to run on timed cycles. This keeps
actual run times to a minimum. Because of these types of
things, energy savings are seen on a monthly basis.
The upgraded plant was put on line in March of 2016 and is
now producing excellent effluent water quality that is well
below all monthly discharge parameters currently in place
on the Authority’s NPDES permit. Current normal daily
flows average .25 MGD.

After several years of planning and securing the required
permits and financing, construction of the plant upgrade
began in the fall of 2014. Improvements include a dual basin
sequencing batch reactor with increased capacity to treat
28
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Phase two of the upgrade was to re-purpose the original
activated sludge tanks that were removed from service after
the SBR went on line. Additional sludge holding was created,
as well as side stream equalization tanks that allow for rapid
decanting of the SBR digesters. Digester supernatant is sent
directly to the SSEQ tanks and then slowly recycled to the
plant headworks. This avoids any chance of hydraulic or
organic overloads to the treatment plant during the sludge

Featured System | Wastewater

dewatering process. The entire decant and recycle process
is achieved by gravity, reducing costly maintenance and
pump breakdowns in the future. Thickened sludge is then
transferred to one of two sludge holding tanks for further
gravity thickening. Aerobic sludge removed from the site for
further processing averages well over two percent solids.

design of the new SBR building and influent pump station so
that a future event of the same magnitude will not damage
the new treatment process.

The entire upgrade project went extremely well for the
Authority. This was due to extensive planning prior
to beginning construction by the project engineer and
Authority staff, as well as cooperation by the general
contractors throughout the project.

The seven member regional Authority currently employs
three full time certified operators and one part time secretary.
The staff is responsible for all duties related to operating and
maintaining all aspects of the treatment plant and collection
system, as well as administrative duties that include billing,
customer collections, accounts payable and payroll. S

Prior to the upgrade, the biggest challenge the Authority
faced was in September 2011 when tropical storm Lee hit and
produced rainfall and flooding the area had not been seen in
recent history. Almost 20 inches of rain fell over a one week
period on already saturated ground and caused flooding that
essentially destroyed the plant’s main control building and
office area, a raw sewage pump station and two off site pump
stations. Temporary emergency repairs began immediately
as soon as the water levels receded, and the treatment process
was up and running within 72 hours. Permanent repairs
occurred over the next nine months and measures were
taken with the final repairs to avoid an identical situation in
the future. Control panels, electronic instrumentation and
emergency generators were re-located to higher elevations as
part of the permanent repairs. The Authority worked closely
with both PEMA and FEMA during the entire rebuilding
process as damages topped $750,000.00. Roughly 80% of
the rebuilding and repair costs were eventually recovered
through FEMA which was extremely important due to the
plant upgrade project being on the horizon at that time.
The reimbursement allowed the Authority to restore capital
reserves for their original purpose and reduced the amount
borrowed for the treatment plant upgrade, which ultimately
kept rate increases as low as possible. The elevation of the
tropical storm Lee flood was also taken into account in the
SUMMER 2018
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Wastewater | Technical
Inhibition of the Activated Sludge Process
By Tom Goehring
There are few things that are as satisfying as an activated sludge process that is running properly and producing a clear
effluent, and there are few things as frustrating as one that is not. If the process receives strictly residential wastes it is
inherently simpler to troubleshoot since more than likely the issue is something that can be corrected immediately on site.
An adjustment to dissolved oxygen levels, F/M ratio, or wasting can start turning things around relatively quickly. If the
process receives any industrial discharges the problem can be much harder to correct. The first issue, and many times the
most difficult, is identifying the substance that is causing the problem.
The first step in the troubleshooting process is noticing that something is not right. You may see an increase in DO or
chlorine demand, a change in color of the activated sludge, foam, or increased suspended solids to name a few. Always pay
close attention to your process, these changes are your process telling you something has changed and the observations will
help you identify the problem. Table 1 lists some observations and possible causes.
Another thing you need to know is how much is too much? At what level do chemicals or metals become toxic to the
process? Table 2 lists some common pollutants and the levels at which they become inhibitive to the activated sludge and
nitrification process. Keep in mind that these are broad ranges and the inhibition of you system could fall anywhere within
that range, or outside of that range. Table 3 lists activated sludge removal efficiencies for pollutants.
The types of pollutants that could be entering your process depends on the type of industries that are connected to your
system. When searching for the industry that is causing the problem it is most common to start with the largest contributor.
However, it is important to remember that there is a difference between the concentration of the pollutant and the load on
the process. Small flows can produce a load on the process that is equal to a larger contributor if the concentration of the
pollutant is high enough. Table 4 lists some common pollutants based on the type of industry.
Lastly, a good lab that can get you results fast or (even better) the ability to test for contaminants on site is invaluable in
a situation where the process is deteriorating quickly. You should also perform an oxygen uptake rate on a regular basis
to check the health and activity of the microorganisms. It is nearly impossible to operate a system successfully when you
are forced to wait weeks for test results and then when you know what the results are, find yourself out of time to make
adjustments before the end of the month. Slow and steady wins the race when it comes to activated sludge, but information
is a very, very close second. S
Table 1: Plant Observations
OBSERVATION

POSSIBLE CAUSE

Increase in DO demand

Organic overload

Decrease in DO demand

Toxic shock load

White billowy foam

Toxins (metals, bacteriocides)

Pin floc in clarifier effluent

Toxic shock load

Ash like material on surface of clarifier

High grease content in mixed liquor

Cloudy supernatant, poor settleability

Increased organic load, toxic shock, low nutrients

Sludge rising throughout clarifier

Low DO or low pH in aeration tank

Table 2: Pollutant Concentrations Inhibiting Biological Processes (mg/L) – U.S. EPA
POLLUTANT

30

ACTIVATED SLUDGE PROCESS

NITRIFICATION PROCESS

Ammonia

480

N/A

Arsenic

0.04 – 0.4

N/A

Benzene

100 – 500

N/A

Boron

0.05 – 10

N/A

Cadmium

0.5 – 10

N/A

Calcium

2,500

N/A

Chloride

N/A

180

Chloroform

N/A

10

Chromium

0.1 – 20

0.25 – 1

Copper

0.1 – 1

0.05 – 0.5
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POLLUTANT

ACTIVATED SLUDGE PROCESS

NITRIFICATION PROCESS

Cyanide

0.05 – 20

0.3 – 20

Iodine

10

N/A

Iron

5 – 500

N/A

Lead

0.1 – 10

0.5 – 1.7

Manganese

10

N/A

Magnesium

N/A

50

Mercury

0.1 – 5

2 – 12.5

Nickel

1–5

0.25 – 5

Phenol

50 – 200

4

Sulfide

>50

N/A

Toluene

200

N/A

Zinc

0.3 – 20

0.01 – 1

Table 3: Priority Pollutant Removal Efficiencies (%) In Activated Sludge Treatment – U.S. EPA
PRIORITY POLLUTANT

MEDIAN REMOVAL THROUGH
PRIMARY TREATMENT

MEDIAN REMOVAL THROUGH
ACTIVATED SLUDGE TREATMENT

Arsenic

--

45

Benzene

25

80

Cadmium

15

67

Chloroform

14

67

Chromium

27

82

Copper

22

86

Cyanide

--

69

Lead

57

61

Mercury

10

60

Nickel

14

42

Phenol

8

90

Toluene

--

93

Zinc

27

79

Table 4: Pollutants By Industry Type
TYPE OF INDUSTRY

COMMON POLLUTANTS

Textiles/Leather

Sulfates, chromium, BOD, SS

Paper

Chlorinated organic compounds, BOD, COD, SS

Iron and Steel

BOD, COD, oil, metals, acids, cyanide

Refineries

BOD, COD, mineral oils, chromium

Chemical

COD, heavy metals, organic chemicals, cyanide, SS

Mining

Acids, salts, metals, SS

Microelectronics

COD, organic chemicals

Breweries

BOD, COD, nitrogen, phosphorus, SS

Dairy

BOD, COD, SS, nitrogen, phosphorus

Paper

BOD, COD, SS, color, acids, phenols, hydrocarbons

Tom Goehring
Wastewater Technician
tgoehring@prwa.com
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Conference
Recap
DISNEY DREAM VACATION GIVEAWAY:

TEXAS HOLD ‘EM POKER TOURNAMENT:

Raymond Sukeena
Minersville Borough Municipal Water Authority

Gary Ernest
Danville Municipal Authority

TURKEY CALLING CONTEST:
1st Place: Tim Jordan, Buffalo Township Municipal Auth.
2nd Place: John Everitt, Lewisburg Area Joint Sewer Auth.
3rd Place: Arthur Montgomery Jr., General Authority of the
City of Franklin
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CORNHOLE TOURNAMENT:
Jason Coyle & Norm Eaton
Northern Lancaster County Authority

Thanks to our sponsors for making
this conference possible!

LB Water
We Make Water Work

See you next year

March 26-29, 2019
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Tribute to Excellence Award Winners
Guy E. Shaffer Lifetime
Achievement Award

Water System of the Year
Brodhead Creek Regional Authority

Water Operator of the Year
Brad Horne

Wastewater System of the Year
Northern Lebanon County
Authority

Herb Spencer

Danville Municipal Authority

Wastewater Operator of the Year
Mike Takerer

Central Carbon Municipal Authority

Rookie Operator of the Year
Tammy Thompson

Hamilton Township Ludlow Sewage
System
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Source Water System of the Year
Catawissa Borough Municipal
Water Authority
Friend of Rural Water
Michael Gerardi

Technical | Sourcewater
Potter County Groundwater Study & Monitoring
By Danielle Roslevich
The Triple Divide Watershed Coalition covers
the entirety of Potter County and includes the
County’s public water suppliers along with County
Planning, Mapping (GIS), Emergency Management,
and the Conservation District. Other entities such
as Penn State Agricultural Extension, Pennsylvania
Department
of
Environmental
Protection,
Pennsylvania Rural Water Association, and other
engineers, municipalities, and community members
participate on the committee. This partnership
focuses on source water protection and other waterprotection related interests throughout Potter
County.

payment from JKLM. The company had paid the
$100,000 as part of a settlement with DEP when they
illegally used a drilling surfactant that migrated into
the groundwater via subsurface fractures at a shale
gas well pad in September 2015.
The monitoring equipment has now been installed
in Potter County, and a database will be made
available to show results. Information is now
available at the USGS National Water Information
System website. The water systems and TDWC
recognize that this study and monitoring program
will act as an invaluable resource for source water
protection and aid the County in making the right
decisions when it comes to land use planning.

In 2017, Triple Divide Watershed Coalition
(TDWC) launched a project to execute a groundwater
For more information, please visit https://goh2o.
study and to set up a water monitoring program for net/tripledividewatershed and https://pa.water.usgs.
its public water suppliers. Partnering with the U.S. gov/projects/groundwater/. S
Geological Survey (USGS), they obtained funding to
do a study on over 50 water wells throughout the
County. This study has been completed in Lycoming,
Clinton, Bradford, Wayne, and Pike Counties as well,
Danielle Roslevich
and USGS plans to continue its efforts to provide
Sourcewater Protection &
Stormwater Planner
cumulative results statewide. The study delineates
droslevich@prwa.com
the groundwater flow and characterizes its current
chemical quality conditions, while assessing natural
and anthropogenic influences on local aquifers.
In addition to the USGS study, TDWC set up
monitoring equipment at eleven water systems
throughout the County. The monitoring provides
a baseline of water quality data through the
comprehensive list of water quality parameters that
the equipment analyzes. Each system, all of which
are members of TDWC, will have their water quality
data logged via the monitoring equipment. These
monitors will allow for each water system to have
some type of early warning system if a contamination
event occurs, and over time, TDWC and the water
systems will be able to identify patterns and issues
from various land uses that may impact the water
sources, such as agriculture, mining, natural gas
drilling, septic systems, or other activities.
The Coalition was able to make this project happen
through a state grant, DEP funds, and a $100,000
SUMMER 2018
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Biological Odor Production & Control at Wastewater Plants
By Michael Gerardi

Editor’s Note: This is Part 1 in a series on Odors.

Part 1: Degradation of cBOD and Rise Times
Only soluble organic compounds (cBOD) can be absorbed and degraded by bacteria. Degradation of cBOD occurs in order for
bacterial cells to obtain energy for reproduction. The reproduction of bacteria in wastewater treatment facilities is referred to as
“sludge production.” When degradation occurs, chemical bonds in the cBOD are broken, and electrons are freed. The electrons
provide the cell with energy, and then they are removed from the cell. The molecule that is used by the cell to degrade the cBOD
or remove electrons determines whether (offensive) odor production occurs.
There are four molecules that are used by bacteria to degrade soluble cBOD. The molecules include oxygen (O2) as dissolved
oxygen (DO), nitrate (NO3-), sulfate (SO42-), and the organic molecule (CH2O) or the cBOD itself (Table 1). If oxygen is used,
aerobic respiration occurs. If nitrate is used, anoxic respiration occurs. If sulfate is used, sulfide formation or sulfate reduction
occurs, and fermentation occurs if the organic molecule is used.
Table 1
Molecules Used by Bacteria for the Degradation of Soluble cBOD
Form of cBOD Degradation

Molecule Used to Remove Electrons

Aerobic respiration

Oxygen (O2)

Anoxic respiration

Nitrate (NO3-)

Sulfide formation (sulfate reduction)

Sulfate (SO42-)

Fermentation

Organic molecule (CH2O)

Oxygen is made available to bacterial cells through aeration. Nitrate is made available to the cell through nitrification.
Nitrification is oxidation of ammonium (NH4+) to nitrate (NO3-) by nitrifying bacteria. Sulfate is made available to the cell as a
component of urine and a component of groundwater that enters the sewer system through inflow and infiltration (I/I).
Aerobic respiration
Oxygen is required for aerobic respiration. When aerobic respiration occurs, no offensive odors are produced (Equation 1).
Products obtained from aerobic respiration include non-odorous ammonium (NH4+), non-odorous sulfate (SO42-), and nonodorous phosphate (PO43-). The use of oxygen to degrade cBOD is an energy rich yielding reaction. For example, for every mole or
unit degraded using oxygen, 38 units of energy are produced (Table 2). Most of the energy in the cBOD is transferred to bacterial
growth or sludge production. Typically, 0.6 pounds of sludge is produced for every pound of cBOD degraded (Table 3).
Equation 1
aerobic respiration of 1 pound of solubilized proteins
1 lbs. cBOD (C, H, O, N, S, P) + O2
0.6 lbs. sludge (bacterial cells) + CO2 + H2O + NH4+ + SO42- + PO43- + energy

Table 2
Units of Energy Produced per Mole or Unit of Glucose or Equivalent cBOD
Degraded by Different Molecules Used to Remove Electrons from the Bacterial Cell
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Form of cBOD Degradation

Unites of Energy Produced

Aerobic respiration

38

Anoxic respiration

36

Sulfide formation

2

Fermentation

2
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Table 3
Sludge Production (Yield) per Pound of cBOD Degraded
Form of cBOD Degradation

Molecule Used to Remove
Electrons

Approximate Sludge Yield (lbs. bacteria/lbs.
cBOD Degraded)

Aerobic respiration

O2

0.6

Anoxic respiration

NO3

-

0.4

Sulfide formation

SO42-

0.1

Fermentation

CH2O

0.04

Anoxic respiration
Nitrate is required for anoxic respiration. Anoxic respiration occurs in the absence of oxygen. When anoxic respiration occurs,
no offensive odors are produced (Equation 2). Products obtained from anoxic respiration include non-odorous ammonium
(NH4+), non-odorous sulfate (SO42-), non-odorous phosphate (PO43-), and the non-odorous nitrogenous gases molecular nitrogen
(N2) and nitrous oxide (N2O) or laughing gas. Although less energy is obtained when an equivalent quantity of cBOD is degraded
with the use of nitrate as compared to the use of oxygen, nitrate is also an energy rich yielding reaction. For example, for every
mole degraded using nitrate, 36 units of energy are produced (Table 2). Most of the energy in the cBOD is transferred to bacterial
growth or sludge production. Typically, 0.4 pounds of sludge is produced for every pound of cBOD degraded (Table 3).
Equation 2
Anoxic respiration of 1 pound of solubilized proteins
1 lbs. cBOD (C, H, O, N, S, P) + NO30.4 lbs. sludge (bacterial cells) + CO2

+ H2O + NH4+ + SO42- + PO43-

+ N2 +N2O + energy
Sulfide formation
In the absence of oxygen and nitrate, sulfate-reducing bacteria (SRB) use sulfate to degrade cBOD. The use of sulfate results in
the production of several waste products including: 1) sulfide (HS-) and 2) acetic acid (CH3COOH) (Equation 3). With decreasing
pH (< 7.0) sulfide is converted to hydrogen sulfide (H2S) that escapes as an odorous gas from the wastewater. Acetic acid is a
volatile fatty acid and escapes as an odorous vapor. Not much cellular energy is obtained when an equivalent quantity of cBOD is
degraded using sulfate as compared to its degradation with nitrate or oxygen. For example, for every mole degraded using sulfate,
only 2 units of energy are produce (Table 2). Most of the energy is transferred to sulfide/hydrogen sulfide and acetic acid.
Equation 3
Sulfide formation and the degradation of 1 pound of solubilized proteins
1 lbs. cBOD (C, H, O, N, S, P) + SO420.1 lbs. sludge (bacterial cells) + CO2
+ CH3COOH

+ H2O + NH4+ + HS-/H2S

+ PO43-

+ energy

Fermentation
Aerobic respiration, anoxic respiration, and sulfide formation use the inorganic molecules oxygen, nitrate, and sulfate,
respectively to remove electrons from the cell when cBOD is degraded. In the absence of an inorganic molecule, bacterial cells
ferment the cBOD in order to obtain cellular energy. When fermentation occurs, part of the cBOD is used to obtain energy, and
part of the cBOD is used to remove electrons. Fermentation results in the production of a large diversity of inorganic and organic
products. The products include numerous odorous compounds: hydrogen sulfide, volatile fatty acids (VFA) such as acetate, volatile
organic compounds containing nitrogen (VOC-N) such as skatole (C9H9N), and volatile, organic compounds containing sulfur
(VOC-S) such as ethyl mercaptan (CH3CH2SH) (Equation 4). Volatile organic compounds (VOC) escape from the wastewater as
vapors. The gases carbon monoxide (CO) and hydrogen (H2) are also produced.
Continued on Next Page
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Equation 4
Fermentation and the degradation of 1 pound of solubilized proteins
1 lbs. cBOD (C, H, O, N, S, P)
0.04 lbs. sludge (bacterial cells) + CO2 + H2O + NH4+ + HS-/H2S + PO43+ CH3COOH + VFA + VOC-N + VOC-Sñ
+ CO + H2 energy
Not much cellular energy is obtained when a mole or unit of cBOD is degraded through fermentation as compared to its
degradation with nitrate or oxygen. For example, for every mole degraded through fermentation, only 2 units of energy are
produce (Table 2). Most of the energy is transferred to sulfide/hydrogen sulfide, VFA, VOC-N, and VOC-S.
Rise times: Observing cBOD degradation and odor production
There are two rise time that occur during a 30-minute settleability test of a nitrated mixed liquor, if the mixed liquor is allowed
to remain undisturbed long enough for both rise times to occur. Although each rise time results in the entrapment of gases in
solids, floating solids, and the escape of gases and vapors, only the second rise time releases odorous gases and vapors.
Nitrified mixed liquor contains the following molecules that can be used by different groups of bacteria for transporting
electrons from the cell when cBOD is degraded. The molecules include dissolved oxygen, nitrate, sulfate, and organic compounds
(soluble cBOD).
During the first 30 minutes of the settleability test, bacteria in the mixed liquor degrade cBOD using dissolved oxygen. The
carbon dioxide released during aerobic respiration dissolves in the mixed liquor. When dissolved oxygen is depleted, denitrifying
bacteria used nitrate to degrade cBOD. When nitrate are used, anoxic respiration or denitrification occurs. This is the first rise
time. Insoluble molecular nitrogen and nitrous oxide are released, and some escape from the mixed liquor while some become
entrapped in settled solids. The entrapped gases cause solids to float. There is no odorous compound produced. Because a relatively
large quantity of carbon from the cBOD goes into carbon dioxide, some of the carbon dioxide cannot dissolve in the mixed liquor
and escapes, and some becomes entrapped in settled solids. The first rise time can occur within 1 to 2 hours are the start of the
30-minute settleability test as long as soluble cBOD remains in the mixed liquor.
When dissolved oxygen and nitrate are depleted, sulfate-reducing bacteria use sulfate to degrade cBOD, and fermentative
bacteria use the organic molecule to degrade cBOD. Soluble cBOD must be available for degradation. If soluble cBOD in no
longer available after aerobic respiration and anoxic respiration, it must be produced. This occurs through hydrolysis of insoluble
starches to soluble sugars, hydrolysis of insoluble proteins to soluble amino acids, and hydrolysis of insoluble lipids (fats, oils, and
grease) to fatty acids. The time for the hydrolysis of these compounds may take several hours or several days. Therefore, it may
take many hours after the first rise time for sulfide formation and fermentation to occur that is, it may take many hours for the
second rise time to occur.
During the second rise time, sulfide formation and fermentation occur simultaneously. Sulfide formation results in the
production and release of the gases hydrogen sulfide and excess carbon dioxide and a volatile fatty acid, acetic acid. The gases
can be observed rising in the mixed liquor and entrapped in rising solids. The gases and the acetic acid escape releasing offensive
odors. Fermentation results in the release of the gases hydrogen sulfide, excess carbon dioxide, carbon monoxide, and hydrogen
and many volatile organic compounds including VFA, VOC-N, and VOC-S. The gases can be observed rising in the mixed liquor
and entrapped in rising solids. The gases and VOC escape releasing offensive odors.

Michael Gerardi

Michael is a Wastewater
Microbiologist and training
instructor for Pennsylvania Rural
Water Association.
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Continued on from Page 21

By the late 1800’s, windmill use was in full force. But
metropolitan areas require more than windmills or
simple hydraulic pumps to generate a water supply for an
entire population, especially for those in the throes of the
Industrial Revolution. For example, Chicago’s population
soared from 350 people in 1835 to more than 60,000 by
mid-century. In 1869, the city unveiled a new engineering
feat that made newspaper headlines around the world.
Water Tunnels Supply Chicago
The Chicago Waterpower supplied the city with water
through a twin-tunnel system that extended two miles
out into Lake Michigan. Offshore, the clear lake water
entered an underwater shaft leading to the tunnel below the
lake-bed where a wooden crib protected the intake shaft.
The first tunnel, completed in 1869, contained a massive three
foot-wide, 138 foot-tall standpipe that equalized pressure in
the mains throughout the city’s water system. The building
was miraculously spared in the Great Chicago Fire of 1871
and still stands as a monument to the city’s past.
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Coal-fired, steam-driven engines drew water from the tunnel
beneath the lake. They provided 15 million gallons per day
into the city’s water mains. When the pumping station was
modernized in 1906 and new engines installed, the standpipe
was removed. The station today contains six powerful
engines, which pump 72.5 million gallons on an average day.
Today, more than 250 million people in the US, approximately
90 percent of the population get their water from community
water systems. S
Kathy Jesperson is co-editor of On Tap.
Printed with permission from National Drinking
Water Clearinghouse. West Virginia University
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Cross-Connection Control &
Backflow Prevention Program
We have partnered with Pennsylvania Water Specialties Company (PAWSC) to
provide utilities, municipalities, and privately owned water distribution systems
with the resources to support enforcement of their cross-connection control (CCC)
administration program.

Why do you need a Cross-Connection Control Program?
Become compliant. Protect your Water Supply.
Communicate with Customers
Become Compliant. Under the 1974 Safe Drinking Water Act, the PA DEP requires that customers
eliminate cross-connection or install backflow prevention devices. This regulation applies to
individual homes, businesses, and commercial and industrial establishments. This regulation
requires that backflow prevention devices be tested at least once a year.
Protect your Water Supply. The goal of a cross connection
control program is to protect the public potable water supply
from the possibility of contamination or pollution by
isolating, with its customer’s internal distribution systems,
contaminants or pollutants which could backflow or backsiphon into the public water system. Through education,
inspection and consistent monitoring of compliance,
PAWSC is able to help utilities minimize the risk of
contamination to its customers.
Communicate with Customers. PAWSC offers services
for a complete start-to-finish outsourcing solution. From
sending compliance notices, to tracking final compliance
results for water service providers who wish to maintain
an effective CCC program from their customers and
water supply - but are not able to handle all aspects of the
program. PAWSC Customer Service Representatives provide
centralized administrative support to water providers, water
customers, and backflow technicians.

Services PAWSC can provide:
Administration
Public Awareness
Customer Compliance Mailings
Database Tracking
Record Keeping
Field Technician Training
Certification Tester Training
Auditing of Physical Surveys

Call Brian Preski today to find out how
this program can help you!
(888) 843-7155

800-653-7792 | F: 814-353-9341
138 West Bishop Street, Bellefonte PA 16823
WWW.PRWA.COM

2018 Golf Classic

Ligonier Country Club
July 18 - 19, 2018

Night before: Meet & Greet Party
Tournament: Shamble or Scramble | After your round: Dinner on the Patio

WWW.PRWA.COM/GOLF
to register, get hotel information and more!

Administration | Column

Congratulations Dennis Beck!
Dennis C. Beck, long time member of the PRWA
Board and current Treasurer, recently received
recognition for his efforts on the Cambria County
Conservation District. Dennis has been the Chairman
of the Conservation District for 4 years and leads a board
and staff who work diligently every day to improve our
environment and safeguard our waters, land and air.
Dennis and the Board were given recognition at the
State meeting of the State Conservation Commission
and PA Association of Conservation Districts
with the Excellence in Board Leadership Award.
They are only the 7th county to receive this award.
From Left to Right: Mark J. Wissinger, Thomas C. Chernisky, Dennis Beck,
and William “B.J.” Smith

Dennis is a Class A, E-1-14 certified water plant
operator and still collects water quality samples
from Portage - the Eastern Continental divide to Pittsburgh and Beaver Falls in Western PA. S

From Left to Right: PA Dept. of Agriculture Secretary Russell Redding,
Dennis Beck, and PA DEP Secretary Patrick McDonnell

Dennis and the Board also received recognition from
the Cambria County Commissioners for their priority
in executing Strategic Plans, addressing Abandoned
Mine Drainage and using programs to meet yearly
goals; the district also has a proven track record
of developing and implementing Strategic Plans.
Dennis is also Chairman of the Trout Run Watershed
Association near Portage who received a Growing
Greener grant in 2016 to redesign and expand an Acid
mine drainage treatment system. This was a grant
for $538,000. The watershed group worked with St.
Francis University Department of Environmental
Engineering and Stream Restoration to secure the grant.
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2018 Clay
Shoot
September 7 | Warriors Mark Lodge, Ginter, PA

Join us for delicious lunch, great competition, and a chance to
win great prizes
Limited sponsorship opportunties. Call today!
50 clays per shooter*
$72

100 clays per shooter*
$92

WWW.PRWA.COM/CLAYSHOOT
800-653-7792
*Shooters must bring own gun & shells
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New Members of PRWA
System Members
Country Meadows Estates LLC, Indiana County
Edward Estates MHP, Armstrong County
Frackville Area Municipal Authority, Schuylkill County
J & L Mobile Homes Inc, Westmoreland County
Montgomery Township, Montgomery County
Shanksville Public Sewer System, Somerset County
Valley Gorge Mobile Home Park, Berks County

Non-Transient Non-Community Members
Beacon Hill Campground, Lancaster County
Fleur De Laits Foods, Lancaster County
Iron Mountain, Butler County
Pike County Conservation District, Pike County
Quakertown Christian School, Bucks County

Associate Members
Advanced Rehabilitation Technology - Bryan, OH

We address the needs of municipal and industrial customers requiring repair, rehabilitation and modification on sewer and
waterline projects.

Aegion Underground Solutions, Inc. - Warrendale, PA

Underground Solutions is the developer and supplier for fusible pvc pipe technology. We also provide fusible pvc fusion
services.

Arro Consulting, Inc. - Lancaster, PA

Planning , Designs & Construction Services for water supply, wastewater & solid waste facilities.Engineers & Scientists solve
stormwater problems & conduct environmental assessments. Additional specialized services include GIS development,
wellhead protection program development, hydraulic modeling, management and rate studies, and plant operations &
maintenance.

ASCO Power Technologies - Pittsburgh, PA

We have a long history of innovation. In fact, it’s part of our DNA. We are on a constant drive to bring new technologies and
new products to our customers to help them become more productive. From paralleling switchgear to surge suppressors, load
banks to communication products and power quality measurement tools, ASCO innovation stretches way beyond transfer
switches.

Cla-Val - Alexandria, VA

Leading Manufacturer in Automatic Control Valves

Giangarlo Scientific Co., Inc. - Pittsburgh, PA

Toshiba, Fox Thermal, Global Water, Procon, Tytronics, Draeger

ICEA Solutions - Elysburg, PA

ICEA Solutions provides quality and cost effective Instrumentation, Controls, Electrical and Automation services to municipal
customers.

Material Matters, Inc. - Elizabethtown, PA

Environmental Consulting Services related to beneficial use of biosolids and residuals.

From: February 12, 2018 - May 29, 2018
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Residential Stormwater Management
By Danielle Roslevich
While a municipality can adhere to stormwater
permit requirements and build as many structural best
management practices as possible, they do not necessarily
have control over the contaminants that stormwater will
collect and carry into nearby waterways. The residents
living within the community, however, can take control of
their practices at home to keep these contaminants out of
the local environment. Municipalities have the obligation
to reach out and educate their constituents, providing
guidance on best practices for keeping pollutants out of the
local environment and mitigating run off.
The following suggestions can be used as a guideline when
educating community members on residential stormwater
management:
Vehicle and Garage Maintenance
• Perform all routine maintenance on your vehicle,
either yourself or taking it to a professional.
• Check your car, boat, motorcycle, and other
machinery and equipment for leaks and spills, and
make repairs as soon as possible. Clean up spilled
fluids with an absorbent material like sand, and
do not rinse the spills into a nearby storm drain.
Remember to promptly clean up and properly
dispose of the absorbent material.
• Recycle used oil and other automotive fluids at
participating service stations. Do not dump these
chemicals down the storm drain or dispose of them
in your trash.
• Use a commercial car wash where the wastewater
is recycled or treated, or wash your car on a lawn
or other unpaved surface, rather than allowing the
soaps and grime to wash directly into storm drains
and local water bodies. Use biodegradable or nontoxic soap that is phosphate-free.
Lawn and Garden Care
• Use pesticides and fertilizers sparingly. Choose
organic alternatives when possible, and if you
choose to use chemicals, get a soil test first to
know what your lawn requires. Do not use more
of the chemical than the label recommends. Also,
remember to check the weather forecast to avoid
applying them before a rain event, which will cause
the chemicals to wash into the nearby waterways.
• Select drought- and pest-resistant native plants
and grasses. They are low-maintenance and have
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longer root systems, which require less water,
fertilizer, and pesticides than non-native species.
For native plant listings, visit wildflower.org/
plants or plants.usda.gov.
• Install a rain garden to help slow down runoff.
Rain gardens are shallow, planted depressions that
collect and absorb runoff from rooftops, sidewalks,
and streets. Rain gardens are versatile features that
can be installed in almost any unpaved space and
typically feature low-maintenance native plants.
• Do not overwater your lawn or garden. Water
during the cool times of the day, and do not let
water run off into the storm drain. Keep sprinklers
on a timer to avoid pooling water.
• Mow your lawn less often. Try to keep your lawn at
least 3” in height to minimize weed growth, reduce
the need for watering, and decrease the likelihood
of pests. Leaving the clippings on the lawn can also
help block weeds and retain moisture. Sweep your
sidewalks and driveway rather than hosing them
down.
• Sweep up other yard debris, rather than hosing
down areas. Compost or recycle yard waste when
possible.
• Cover piles of dirt and mulch used for landscaping
projects to prevent these pollutants from blowing or
washing off of your yard and into local waterbodies.
Vegetate bare spots in your yard to prevent soil
erosion.
Continued on Page 58
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Home Maintenance, Repair, and Improvement
• Before beginning an outdoor project, locate the
nearest storm drains and protect them from debris
and other materials.
• Purchase and use nontoxic, biodegradable, recycled,
and recyclable products whenever possible.

• Install a rain barrel or cistern to capture roof runoff,
and consider disconnecting your downspouts. Do
not turn your downspouts into the street. You can
also plant a rain garden to absorb stormwater runoff.
Around the Community:

• Use hazardous substances like paints, solvents,
and cleaners in the smallest amounts possible, and
follow the directions on the label. Clean up spills
immediately, and dispose of the waste safely. Store
substances properly to avoid leaks and spills.

• Remember—only rain belongs in the drain! Do not
dump anything down storm drains. Be sure to clear
away leaves and debris from around the drains, and
do not litter.

• Clean paint brushes in a sink, not outdoors. Filter
and reuse paint thinner when using oil-based
paints. Properly dispose of excess paints through a
household hazardous waste collection program, or
donate unused paint to local organizations.

• Clean up yard clippings and leaves to avoid them
being washed into the storm drain when it rains.

• Sweep up and properly dispose of construction
debris such as concrete and mortar.

• Clean up pet waste. Place it into a bag, preferably
biodegradable, and dispose of it in the trash to
prevent harmful bacteria from washing into local
waterways and posing health risks to humans and
pets.

• Reduce the amount of paved area and increase
the amount of vegetated area in your yard. Use
bricks, gravel, cobbles, natural stone, or permeable
pavers instead of asphalt or concrete when possible.
• Minimize the use of ice melt. Do not over-apply
salt, and choose a more environmentally-friendly
alternative when possible.
• Do not drain your pool, spa, or fountain to a storm
drain. Allow chlorine to dissipate for several
days. Test the water to ensure the residual chlorine
is zero before slowly draining to a landscaped
area. You may be able to drain to a sanitary
sewer. Contact your local municipality for more
information.
• Keep your septic system well maintained to prevent
leaks. A leaking septic system can leach harmful
bacteria into storm sewer systems and local
waterways. It is important to keep your system well
maintained to prevent costly repairs as well.

• Properly dispose of trash and recycling.

• Sweep your sidewalks and driveway, and compost
or dispose of the debris rather than hosing it down
and washing it to the storm drain.

• Walk, bike, or share a ride when possible. Driving
causes particulates to enter our air. This air
pollution can contaminate our rain and end up
in our streams and lakes.
• Properly maintain your neighborhood stormwater
pond. It is designed to capture and treat stormwater
runoff but must be maintained to function properly.
• Make sure storm drain outfalls are not running in
dry weather. A storm sewer system is designed to
carry stormwater. If it has not rained in 72 hours,
it should not be flowing. Call your municipal
stormwater contact if it is.
• Complete a storm drain stenciling project in your
neighborhood to spread the word!
In addition to these items, make sure to provide the
appropriate numbers for your residents to contact for
information regarding household hazardous waste, vehicle
fluids, recycling, spills, and other information. For more
information on stormwater management, visit prwa.com/
stormwater. S

Danielle Roslevich
Sourcewater Protection &
Stormwater Planner
droslevich@prwa.com
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The purpose and use of your map is also important. Think
about where the map is going to be used. Is it being used in
the field for an engineering purpose, or be viewed in a staff
meeting, or handed out at a conference? Let the purpose of
the map dictate what size paper is going to be used. Closely
related to Purpose of map is, what you are trying to display
on your map. The data you are working with is it highly
concentrated data or very dispersed data. Does it cover a
large area or a small area?
Choosing a scale for your map.
Maps are scaled down in order to fit all features on the
map you want to display. But, this is very important. MAKE
SURE IT IS A USABLE SCALE. A scale of one inch equal
to 129 feet is something that is difficult to visualize. Please
when choosing a scale for your map, be sure to use a scale
that is easy to relate to. Something like one inch equal to 50
feet, or one inch equal to 300 feet, or one inch equal to a one
mile, to help the map reader visualize the spatial relationship
between what is displayed on the map and what distances it
represents on the ground.
Large scale vs. Small Scale
When talking about scale, be mindful that when you say
something is large scale you should be describing something
that has a small area. Conversely when you say something
is Small scale you are talking about something that covers a
larger area.
Map Scale is typicly a simple and elemtary subject, but
still needs to be considered when making a map. Things
like page size, purpose, what you are displaying, and type of
scale all are things that affect your map. As always contact
me if you every have any questions. S

Michael Emery
GIS Specialist
memery@prwa.com
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GIS Mapping
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!

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!
Examples of assets you can map...
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

What you receive

After consultation and data collection, you will receive:
• A 36” x 48” wall map of the entire system on heavy
duty, rip-resistant paper.
•

An 11” x 17” truck book, a hard vinyl covered
book which includes large scale maps, printed on
reinforecd edge paper, 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.

•

PRWA stores all your mapping information, making
it available to you for copies and updates

Collection Systems

Manholes, Grinder Pumps, Pump
Stations, Lamp Holes, Clean Outs,
Tank Locations, Main Lines

CALL TODAY TO SCHEDULE
YOUR FREE CONSULTATION!

Michael Emery

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

WWW.PRWA.COM/GIS
SUMMER 2018
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Answers to Training Column “Knowledge Check:
Chlorine” on Pages 24-25.
Answers:

1.
A			
11.
A			
				
				
2.
D
12.
C
3.
C			
13.
C			
				
				
4.
B
14.
C
5.
E			
15.
D			
				
				
6.
A
16.
A
7.
A			
17.
D			
				
				
8.
C
18.
D
9.
C			
19.
A			
				
				
10.
D
20.
D

Answer to "Can you solve this?" Puzzle on Page 50.
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Advertiser Index
Accent Control ........................................................ 9
Anderson Technical Service..................................... 25
Aqua Chemical Supply............................................ 41
ARM Group ............................................................. 13
Atlantic Underwater Services................................... 51
Bankson Engineers ................................................52
Bissnuss Inc .......................................................... 50
Core and Main .........................................................39
Coyne Environmental Services .............................. 45
CW Sales ................................................................ 51
DN Tanks ................................................................ 11
EADS Group .............................................................. 18
Eichelbergers, Inc ................................................. 27
eNetPay .................................................................. 59
Entech Engineering Inc ........................................ 45
Exeter Supply Co., Inc .......................................... 40
Forberg Scientific................................................... 62
Fox Tapping ............................................................. 54
Gibson-Thomas Engineering Co., Inc ...................... 3
GoH20.net............................................................... 57

Gwin, Dobson & Foreman ......................................... 15
Hanover Engineering ................................................ 60
Herbert, Rowland, & Grubic, Inc ............................... 62
HomeServe USA .................................................... 63
Laurel Management................................................. 60
LB Water ................................................................. IBC
Mid Atlantic Storage Systems................................... 27
Mobile Dredging & Video Pipe........................... 22
National Road Utility............................................... 10
Pennsylvania Water Specialties Company............... 48
Pittsburg Tank & Tower ...........................................21
Pro Tapping Inc. ................................................... 7
PRWA GIS Program ................................................ 61
Saminco International............................................ 29
Senate Engineering..................................................35
Southern Corrosion ................................................. 52
SwiftReach ............................................................ 23
Tank Connection Affiliate ....................................... 54
USA Bluebook ........................................................ BC
W.C. Weil Company ................................................. IFC

It’s not too late!
Put your company’s ad here
Advertise in the Keystone Tap
and online!
Go to

www.prwa.com/advertise
or call Pattie at 800-653-7792 ext 110
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138 West Bishop Street
Bellefonte, PA 16823
800-653-PRWA
Change Service Requested

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

