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Administration | Column
How Properly Implemented Lighting Strategies Can Benefit Your
Facility

By Kathryn Allen

Manager, marketing services, appi energy
Lighting is a major expense for any public works project. However,
with a small investment and a well-executed strategy, facilities
can have better lighting at lower prices, all while becoming more
sustainable and lessening environmental impact. In this article,
we’ll discuss the benefits of implementing street light LEDs,
lighting retrofits for other publicly owned facilities, and other
cost-effective energy savings.
LEDs are significantly more efficient than their older
counterparts, providing better light with less than half as much
power consumption as standard high-pressure sodium (HPS) or
Metal Halide (MH) lights. It’s been claimed that if the 10 largest
metropolitan areas replaced their street lighting with LEDs, it
would reduce annual carbon dioxide emissions by 1.2 metric
tons and reduce expenses by roughly $90 million annually.
That’s the equivalent of taking over 200,000 cars off the road.
Additionally, LEDs have a longer lifespan than HPS or MH lamps,
lasting roughly 10-15 years. LEDs do not burn out suddenly,
in the same way an HPS bulb might; instead, an LED simply
decreases in output gradually over a long period of time until
needing to be replaced. This means lower maintenance costs
than the traditional HPS or MH bulb, and barring catastrophic
failure, does not render areas completely without visible light as
the LED reaches its end of life.
Even beyond efficiency and economic sustainability, there’s a
host of ancillary benefits to implementing a lighting efficiency
project. LEDs provide more accurate color rendering, making
it easier to recognize objects illuminated by the light. The
light of LEDs is projected directly downward onto roadways,
reducing the glare drivers usually get from the reflectors used
by traditional streetlights. In addition to being more efficient
and less expensive over time, LEDs are thus the safer option for
communities and drivers.
However, time and complexity make the process of upgrading
lighting rather cumbersome. Tracking down every light in the
facility and trying to work out perhaps worn or illegible lights
is an unpleasant and arduous task. For PRWA members
considering a lighting retrofit project, APPI Energy will happily
provide a complete lighting audit at no cost or obligation as
part of your member benefit to ensure complete information is
presented to the utility.
The major concern for most facilities considering an LED
retrofit is cost. This is understandable; LEDs, especially in their
2
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early days, were prohibitively expensive for most projects, and
securing the funding to pay for the up-front investment would
be an unpalatable proposition. This has changed drastically in
the last few years. Even if your facility has looked at this project
as recently as a few years ago, there are potentially significant
benefits to performing an audit to see what grants, rebates, and
savings are available today. In some cases, a retrofit project
can be accomplished without any upfront capital expenditure at
all. Through your member benefit, APPI Energy can completely
audit your facility’s lighting and present a solution with every
available grant or rebate that can save you money. Being a
Costars vendor saves time and money without having to go
through the bidding process.
APPI Energy partners with PRWA members to provide energy
consulting services, including lighting and LED efficiency
projects, as part of their member benefit program. For more
information about APPI Energy’s services, or to inquire about
an energy efficiency project, please visit our website at www.
appienergy.com or call 800-520-6685. S

TRAINING SCHEDULE
October 2019
Contact
Hours

W/WW
/Both

County

Instructor

Member

NonMember

#1330 Calculating Chemical Dosages for Water &
Wastewater Applications

6

Both

York

J. Jordan

$95

$130

10/8/19

#3596 The Activated Sludge Process

6

WW

Venango

M. Gerardi

$195

$230

10/8/19

#340 Inflow & Infiltration: Detection, Correction &
Prevention

6

WW

Franklin

Exeter Supply

$95

$130

10/8/19

#3186 Protecting Your Drinking Water Sources “A
Hands On Course”

9

W

Lackawanna

D. Muir

$95

$130

10/9/19

#3245/3562 Troubleshooting the SBR / Microbiology
of Anaerobic Digesters

6

WW

Beaver

M. Gerardi

$195

$230

10/9/19

#340 Inflow & Infiltration: Detection, Correction &
Prevention

6

WW

Montgomery

Exeter Supply

$95

$130

10/9/19

#3613 Well Rehab

4

W

Lycoming

N. Mansuy

$95

$130

10/9/19

#6113 Collection System Operations

5

WW

Luzerne

P. Giunta

$95

$130

10/9/19

#887 Wastewater Operator Math

6

WW

Tioga

T. Goehring

$95

$130

10/10/19

#2377 Water Filtration Options

6

W

Bedford

J. Jordan

$95

$130

10/10/19

#2952 Securing Drinking Water & Wastewater
Treatment Facilities

5

Both

Centre

T. Carll

$115

$150

10/16/19

#758 Public Water Systems Operator’s Tools &
Techniques

6

W

Bradford

W. Malehorn

$95

$130

10/17/19

#722 Financial Management Basics for Small Utilities

6

Both

Fayette

C. Heister

$95

$130

10/22/19

#1836 System Maintenance

6

Both

Bucks

G. Cowles

$95

$130

10/22/19

#6527 Flagger Training

3

Both

Blair

M. Emery

$65

$100

10/23/19

#3613 Well Rehab

4

W

Berks

N. Mansuy

$95

$130

10/23/19

#6113 Collection System Operations

5

WW

Dauphin

P. Giunta

$95

$130

10/23/19

#723 Regulation Insights

7

W

Susquehanna

W. Malehorn

$95

$130

10/24/19

#2952 Securing Drinking Water & Wastewater
Treatment Facilities

5

Both

Clarion

T. Carll

$115

$150

10/24/19

#8187 Workplace Safety: Hazardous Energy Control,
Hazardous Chemical Communication & Fall Protection

6

Both

Chester

B. Spada

$155

$190

10/29/19

#1836 System Maintenance

6

Both

Westmoreland

G. Cowles

$95

$130

10/29/19

#6711 Common Sense Practices of a Well Run Water
and Wastewater System

6

Both

Adams

M. Harrington

$120

$155

10/30/19

#6712 Sure-Fire Ways to a Coliform “Hit” in Your
Water System... or Worse

6

W

Adams

M. Harrington

$120

$155

10/30/19

#887 Wastewater Operator Math

6

WW

Northampton

T. Goehring

$95

$130

10/30/19

#758 Public Water Systems Operator’s Tools &
Techniques

6

W

Snyder

W. Malehorn

$95

$130

10/29/19

#869 / 8090 Aerobic Digestion / Let’s Clarify
Clarifiers in Wastewater Treatment

6

WW

Schuylkill

E. Pietroski

$120

$155

Date

Course

10/8/19
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TRAINING SCHEDULE
November 2019
Contact
Hours

W/WW
/Both

County

Instructor

Member

NonMember

#8187 Workplace Safety: Hazardous Energy Control,
Hazardous Chemical Communication & Fall Protection

6

Both

Centre

B. Spada

$155

$190

11/6/19

#2377 Water Filtration Options

6

W

Lycoming

J. Jordan

$95

$130

11/12/19

#3596 The Activated Sludge Process

6

WW

York

M. Gerardi

$195

$230

11/13/19

#3245/3562 Troubleshooting the SBR / Microbiology
of Anaerobic Digesters

6

WW

Bedford

M. Gerardi

$195

$230

11/13/19

#1836 System Maintenance

6

Both

Lackawanna

G. Cowles

$95

$130

11/13/19

#6113 Collection System Operations

5

WW

Erie

P. Giunta

$95

$130

11/13/19

#723 Regulation Insights

7

W

Fayette

W. Malehorn

$95

$130

11/14/19

#6527 Flagger Training (Private Class)

3

Both

York

M. Emery

$65

$100

11/14/19

#887 Wastewater Operator Math

6

WW

Chester

T. Goehring

$95

$130

11/19/19

#1836 System Maintenance

6

Both

Clearfield

G. Cowles

$95

$130

11/19/19

#758 Public Water Systems Operator’s Tools &
Techniques

6

W

Mercer

W. Malehorn

$95

$130

11/20/19

#722 Financial Management Basics for Small
Utilities

6

Both

Snyder

C. Heister

$95

$130

11/20/19

#6113 Collection System Operations

5

WW

Beaver

P. Giunta

$95

$130

11/21/19

#2952 Securing Drinking Water & Wastewater
Treatment Facilities

5

Both

Franklin

T. Carll

$115

$150

11/21/19

#887 Wastewater Operator Math

6

WW

Washington

T. Goehring

$95

$130

11/26/19

#723 Regulation Insights

7

W

Venango

W. Malehorn

$95

$130

Date

Course

11/5/19

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
December 2019

Date

Course

Contact
Hours

W/WW
/Both

County

Instructor

Member

NonMember

12/3/19

#1836 System Maintenance

6

Both

Crawford

G. Cowles

$95

$130

12/3/19

#887 Wastewater Operator Math

6

WW

Franklin

T. Goehring

$95

$130

12/3/19

#758 Public Water Systems Operator’s Tools &
Techniques

6

W

Cumberland

W. Malehorn

$95

$130

12/4/19

#6113 Collection System Operations

5

WW

Huntingdon

P. Giunta

$95

$130

12/5/19

#6527 Flagger Training

3

Both

Fayette

M. Emery

$65

$100

12/5/19

#2952 Securing Drinking Water & Wastewater
Treatment Facilities

5

Both

Northampton

T. Carll

$115

$150

12/10/19

#6970 Laboratory Skills For Water And Wastewater
Operators

6.5

Both

Dauphin

G. Starlin

$195

$230

12/10/19

#3596 The Activated Sludge Process

6

WW

Lehigh

M. Gerardi

$195

$230

12/11/19

#1330 Calculating Chemical Dosages for Water &
Wastewater Applications

6

Both

Snyder

J. Jordan

$95

$130

12/11/19

#7579 Advanced Drinking Water Analysis

6

W

Dauphin

G. Starlin

$195

$230

12/11/19

#6711 Common Sense Practices of a Well Run Water
and Wastewater System

6

Both

Lycoming

M. Harrington

$120

$155

12/12/19

#6712 Sure-Fire Ways to a Coliform “Hit” in Your
Water System... or Worse

6

W

Lycoming

M. Harrington

$120

$155

Spada

#8187 Workplace Safety: Hazardous Energy Control,
Hazardous Chemical Communication & Fall Protection

6

Both

Westmoreland

B. Spada

$155

$190

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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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

Legislative Update

Drinking Water Use Fee Targeted to Fund Chesapeake Bay Cleanup

By Erik Ross
Associate, Millirion & Goodman Government Relations, Inc.
Although no bill has been introduced, the final push for getting
a dedicated funding source for the Chesapeake Bay cleanup
began this past June during negotiations over the Fiscal Year
19-20 state budget. Luckily, the water industry was spared,
as no water use fee was adopted as part of the state budget,
but many were working hard and under the radar to do just
that. Advocates reasoned that the money would be used for
cleaning up water headed for the Chesapeake Bay so drinking
water customers should be the source of that funding.
Moreover, post budget adoption, op-eds have been published
by environmentalists complaining about the lack of funding in
the state budget for conservation and bemoaning the fact that:
“Innovative new sources of money, that is not tax money, from
such sources as the governor’s proposed severance fee and
or even better a nominal fee on water usage that would raise
millions if not billions of new capital, without undue burden on
the providers, never get any serious consideration.”
For whatever reason, drinking water has been targeted as a
viable source to pay for non-point source projects so other
industry sectors can comply with their bay requirements;
even though, the wastewater industry met the required 2017
reduction goals 3 years early at a cost of $1.4 billion. It’s
funny how spending other people’s money is always seen as
an “undue burden” to the person(s) proposing such a funding
mechanism, while never checking with the stakeholder(s)
who would be taxed or subject to fees.
Background
In May 2019, Pennsylvania Department of Environmental
Protection’s (DEP) Chesapeake Bay Program Office briefed
the Citizens Advisory Council (CAC) on May 22, 2019 and
the Water Resources Advisory Committee (WRAC) on May
23, 2019 regarding Pennsylvania’s Phase 3 Watershed
Implementation Plan (WIP). DEP’s PA-Phase 3 WIP Summary
power point presentation (see page 23) outlines several
proposed funding options that would need to be approved
by the General Assembly. Those dedicated funding options
include (description added):
•
•
•
•
•
8

Restore PA (Gov. Wolf’s plan to monetize a
commonsense severance tax)
Water Use Fee
Bottled Water Tax (Removing the 6% Sales and Use
Tax exemption)
Keystone Tree Fund (Voluntary checkoff box to donate
$3 when renewing licenses and registrations)
Specialty License Plate
KEYSTONE TAP
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As you may recall, there was a Legislative Budget and Finance
Committee (LBFC) study last session on the “Feasibility of
Establishing a Water Use Fee in PA” using House Bill 20 PN
1846 of 2017 for the fee structure. However, under House Bill
20, agricultural, municipal, community, and non-community
water systems, and not-for-profit entities were exempt from
the proposed water use fee.
The report, as it relates to public water supply, highlighted:
• Approximately 1,393.9 MGD of water were withdrawn
for public supply in 2015. Public supply represents about
2 percent of total water withdrawals, 25 percent of all
withdrawals excluding hydroelectric power, and 64 percent
excluding hydroelectric and thermoelectric power.
• An estimated 9.3 million Pennsylvanians relied
on public supply water for their household use in 2015,
which represents about 73 percent of the total population
of Pennsylvania. About 31 percent of all public supply
withdrawals were in the two counties with the largest
populations, Philadelphia and Allegheny. Eighty-five
percent of water withdrawn for public supply in 2015 was
from surface sources, such as lakes and streams; the
other 15 percent was from groundwater.
• Philadelphia, Allegheny, Bucks, Montgomery, and
Lancaster each withdrew more than 50 MGD of water
for public supply in 2015, and together accounted for 47
percent of the total water withdrawals for public supply.
Seventy-one percent of public supply withdrawals are
delivered to municipal governments or water authorities.
• According to Table 26 on page 58, the public water
supply sector would pay total fees of $17,689,577 (Option
to generate $500 million in total fees).

Legislative Update
DEP staff indicated at the CAC and WRAC meetings that
they were working with the legislative representatives on the
Chesapeake Bay Commission to enact a funding package.
Moreover, the Chesapeake Bay Foundation (CBF-PA)
undertook a grassroots campaign through social media and
continues with opinion pieces to get the Legislature to “fully
fund” the Phase 3 Watershed Implementation Plan.

the Legislature returns to session in September. Whenever
funding is needed, the identification of a water use fee by
the LBFC will likely mean it will always be on the table for
discussion. That’s why grassroots advocacy amongst
association members is so important – when the “under
the radar” issue comes up, it’s you who will have the most
meaningful impact on your elected official.

Problem

Elected officials want to hear from their constituents – the
people that elected them and can re-elect them. Building
strong, personal relationships with legislators and their staff
is one of the most important, yet overlooked, aspects of
working in the public utility or authority arena.

On June 21, 2019, the U.S. Environmental Protection Agency
(EPA) posted its evaluation of Pennsylvania’s draft Chesapeake
Bay Watershed Implementation Plan saying it comes up 36
percent short in achieving its nitrogen reduction goal. In
addition, EPA said the Plan lacks the necessary commitments
to finding the funding and enacting the legislation needed to
implement the Plan. Specifically, EPA’s evaluation said:
• “According to the simulations performed using
the CBP partnership’s Phase 6 suite of modeling tools,
Pennsylvania’s draft Phase III WIP achieves approximately
64 percent of the nitrogen and 76 percent of the phosphorus
Phase III WIP planning targets overall.”
• “The draft Phase III WIP generally refers to these
initiatives as proposals, recommendations, and things
under consideration. Pennsylvania’s draft Phase III
WIP lacks implementation details and programmatic
commitments on the initiatives identified for achieving
nutrient reductions, including securing the necessary
funding and staff, enacting needed legislation, refining
programs, and developing necessary regulatory changes.”

In the short-term, you are putting a face on an issue that
allows legislators to connect beyond the facts and figures.
In the long-term, you are developing legislative champions
that will seek your advice before addressing industry-related
issues affecting your community.
We strongly encourage you to get to know your legislators –
whether it’s coffee to introduce yourself, a meeting to discuss
an issue, or inviting your legislator on a tour of your facility.
All are examples of community and grassroots advocacy and
effective ways to build relationships with your legislators.
As the adage goes, “All politics is local.” It’s up to you to do
your part. Are you up for the challenge? S

• “The Phase III WIP efforts should be focused on
identifying programs and opportunities that will help
Pennsylvania achieve its targets. EPA recognizes that
many programmatic expectations, assumptions and
practices have been developed and agreed upon by the
CBP partnership; however, Pennsylvania is not limited to
implementing those agreed upon approaches, and there may
be more effective or efficient opportunities for Pennsylvania
to achieve its targets.”
• “EPA understands that making significant progress
to reduce nutrient losses in a watershed requires
local solutions tailored to local resource needs and
opportunities. EPA is available to assist and encourages
Pennsylvania to identify more state- specific practices,
programs and opportunities for its final Phase III WIP.”
The bottom line is that Pennsylvania’s draft plan acknowledged
an annual funding shortfall of $257 million.
Conclusion
While a water use fee was not passed before the summer
recess, that does not mean that it won’t be considered when
FALL 2019
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Stormwater | Feature
One Final Reminder That We All Live Downstream
By Mark Gregory
By the time you are reading this article, I will be retired.
My last day of work was August 23rd. I had not planned
on retiring for another three years or so but sometimes
something happens to radically change your plans. I have
worked full-time for 45 years, I guess that will be long
enough.
Most of my work has been in the water and wastewater
treatment field. Like almost all in the field of water and
wastewater, I did not plan to be in this line of work. It just
kind-of happened that way. I have worked at a large paper
plant, a glass for television screen plant, a Department of
Defense Army Depot, a large complex slaughterhouse, and
for Pennsylvania Rural Water Association.
Our jobs in water and wastewater, which includes source
water and storm water, are some of the most important jobs
in the country. Think about it, without water and wastewater
systems, and the operators that make sure they are running
correctly day after day, society would have not flourished as
it has. No clean water or disposal of our wastewater would
mean less jobs, a worse economy, a lot more sickness, and
more environmental issues.
I have met many different types of people throughout my
years, some good, some not so good. It is heartening to
know that there are still many people who care about things
and continue to strive to make things better. Without these
conscientious people, things would be much more chaotic.
I have learned a lot of different things, some valuable, some
not worth remembering, but always learning.
I can truthfully say that the best group of people I have
worked with are the people of the Pennsylvania Rural Water
Association. It has been an honor and privilege working
with them. They are professionals who care about the
water industry and do an outstanding job to assist others
that are in the field here is Pennsylvania. They are also like
an extended family who care about the other individuals in
the group.
I will remember my time at Rural water with great
fondness……..
Remember, We All Live Downstream S

Mark

10
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Administration | Column
Stormwater Fees, Rabbits, and Hats
By Scott Wyland & Lee Stinnett
Many municipalities across the Commonwealth, alone or
in groups, have created stormwater authorities and are
beginning to charge and collect stormwater fees for the
first time. We will have a look at some issues arising with
collecting the fees.
The public, by and large, seems to have accepted the concept
that municipalities are saddled with increasing regulatory
burdens related to stormwater. It is another unfunded
mandate, as they understand it. When we do the math, it
is nearly always the case that stormwater work is more
fairly funded by all users of the stormwater system than by
taxes. The simple truth is that some entities that do not pay
taxes nonetheless generate significant stormwater. Thus, it
makes sense for the fees to come from those who generate
the stormwater. Often a calculation is prepared that shows
the cost per household of funding anticipated stormwater
capital projects through taxes and, in contrast, through user
fees. Where the financial obligation is spread more widely,
the cost per user is smaller and more equitable.
However, the stormwater fee for non-residential customers
can arise suddenly and amount to a significant new cost.
Not every new stormwater customer is accepting the new
fee agreeably. Railroads, for example, made the expected
argument that the fee was really a tax. If the fee is in truth
a tax, the railroads argued, then they are exempt. One
rail company litigated the issue in Virginia and lost. In
Pennsylvania, we are now seeing railroads that are accepting
the fee and paying it.
A fact issue railroads raise is whether and to what extent
their many acres of ballast stone are pervious. There is a
basis to reach an understanding with railroads about the
nature of ballasted areas. One may distinguish between the
relatively compacted ballast supporting railroad ties and the
somewhat less compacted ballasted areas over which trains
do not travel. But ballast does not absorb rain like a sponge
and may in fact be more impervious than pervious. If a
municipality hosts a rail yard, the stormwater fees a railroad
pays can have a large impact on the overall stormwater
budget.
The Commonwealth of Pennsylvania generates stormwater,
of course. Commonwealth buildings and parking lots, like
their privately owned counterparts, generate stormwater.
The Commonwealth is clinging to the argument discredited
by courts that stormwater fees are a tax. For now.

12
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Stormwater authorities that have assessed fees against
Commonwealth real estate receive letters that are short on
analysis but claim a definitive conclusion. They go something
like this: “Commonwealth agencies do not pay stormwater
management fees because stormwater fees, unlike water
and sewer service fees, are a tax to which the Commonwealth
is immune.” Law professors enjoy calling this reasoning
“putting the rabbit in the hat.” It’s a tax and we are immune
to taxes. However, the Commonwealth skips the issue of
whether a fee is a tax – one answered in the negative so far
– and simply assumes the fee is a tax. That is poor logic, a
violation of the “Rabbit Rule.” The counterargument is that
a fee is not a tax and the Commonwealth is not immune.
Claiming immunity does not create immunity.
Until the Commonwealth’s liability is firmly established, or
conceded, stormwater authorities are in the difficult position
of not knowing whether to count on the Commonwealth’s
stormwater fee revenue when preparing budgets. Litigation
is pending, and more may come. The issue needs to be
resolved soon, and basic fairness dictates the costs be
paid by all entities that generate stormwater. Even the
Commonwealth. S

Scott Wyland is chair of the litigation group
and managing shareholder of Salzmann Hughes,
P.C.’s Harrisburg office where he focuses
on stormwater and nutrient trading issues.
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Budgeting - Fulfilling Your Vision
By Chad Heister, CPA
We all want money.
Late one night a mugger wearing a ski mask jumped into
the path of a well-dressed man and stuck a gun in his ribs.
“Give me your money,” he demanded.
Indignant, the affluent man replied, “You can’t do this – I’m
a US Congressman!”
“In that case,” replied the robber, “Give me MY money!”
When teaching classes of financial and utility management,
I love hearing the stories of each of your individual systems.
While I teach on budgeting though, I became concerned
about some people’s concepts and purpose on the subject.
Therefore, I wanted to spend some time expanding the
purposes and procedures of budget theory.
We won’t go into the legalese of the municipal budget;
however, for you nerds out there you can check out budget
laws and other local laws, either in the Borough Code or
the Municipal Authorities Act, at the following link: https://
dced.pa.gov/local-government/local-government-laws/ .
On a basic level, a budget is simply a short-term (one year
or less) action plan that governs activities, operations, and
capital (long-term) projects among other areas, expressed
in monetary terms. It’s similar to an income statement that
has revenues and expenses, but it hasn’t affected the cash
account.
Before going into the budget process, let’s define the
several budgets we normally encounter. The three types of
budgets you may encounter are the operating budget, capital
budget and cash forecasts. The operating budget is probably
the most familiar. This is a short-term one-year budget or
the current budget. Many states and cities legally require a
“balanced” current budget by the beginning of the year. If
you have other funds for example, a special revenue or an
endowment fund they also may require a current operating
budget. The capital budget or capital programs is for longterm or perpetually subsidized funds. These budgets are for
long-lived assets, for example, reservoirs, land acquisition
and plant upgrades. Finally, there are cash forecasts. These
are budgets that show how the cash account will be affected.
The forecasts are reviewed monthly to ensure sufficient
cash to meet current obligations like expenses, upcoming
projects and most important, payroll. Some of our income
and other sources are not uniform throughout the year, so
cash forecasting is a way to anticipate cash shortages and
surpluses before they occur.
14
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The Budget Process
Where to begin? Everything starts with vision. This
works in business and in life, in Stephen Covey’s book the
Seven Habits of Highly Effective People, Habit #2 is “Begin
with the end in mind”. The belief is that mental creation
is the first step before physical creation. Some may call
it a mission statement, business model, or master plan,
but it’s a statement that sets the endgame and the short
and long-term strategies on getting there. For example,
the following is a mission statement and core values
of a water system in Wisconsin, “Waunakee Utilities
is proud to be a customer focused, community owned
utility providing reliable, safe, environmentally friendly
electric, water, and sewer services to our customers. We
protect employees and the public, demonstrate honesty
respect, and good faith, leave individuals with a positive
impression, protect the environment through wise use of
resources, and take responsibilities for our actions and
outcomes.”
Before you run a race, you have to know where the finish
line is. In business, same as a utility, this starts with a vision.
Your vision is going to affect your human resources, work
culture, hiring process, training, salary and benefit packages,
capital projects, infrastructure and most of all your budget.
Your budget is management’s tool to assist a utility to get to
that finish line.
Define Your Goals
Where do you want your utility to be 5, 10, 40 years down
the road? When I taught a management workshop a board
member commented, “It’s hard to think 40 years down the
road, when you have a hard time planning for next year.”
He had it backwards. Know where you want to be in 40

Column | Administration
years FIRST. That will help you know where you need to
be next year. For example, you want to TV all your sewer
lines in 15 years? Then start planning to budget 5 miles of
televising next year and every year until you are finished.
Effective systems proactively shape their own future instead
of reacting to short-term circumstances.
Monitoring the Budget
The main point of this article is not a “how to budget”, in
so much as, budget theory. Why do we do a budget? Now
that we have our vision and our goals, how do we get to the
finish line (that finish line keeps moving by the way)? The
budget has to reflect our mission. If part of the vision is
to have “competent employees and be fiscally responsible”,
then I better have a large training budget. I came across one
system that by training their own employees properly, they
didn’t have to subcontract repair services. Then they could
repair things in-house, thereby saving the authority almost
$100,000 a year. Awesome!
Since the budget reflects the mission, then the budget
is going to dictate what we are going to accomplish in
the current year that way we know we are on our way to
our ultimate goals. Monitoring is a way of looking back
of what works and what doesn’t work. I had a comment
in class that was, “Well, if we didn’t use the specified
amount in the budget for say tools, that’s okay, it will
just get reabsorbed into next year’s budget.” Two things
wrong with that thinking; one, if you not using your
whole budget for a line item the budget planner could
deem it not important and cut the budget; and second, if
it is your vision to be a self-sustaining system then you
should make sure to use up all your tool budget at the
end of the year.

A Common Budget Cycle

Chad Heister, CPA
Energy & Sustainability
Circuit Rider
cheister@prwa.com

Make Adjustments
Next is the budget review. This should happen monthly
at the management or authority board level. What would
be very helpful is to have last years budget along side the
current year to acknowledge any material variances and
show monies available for spending. The utility manager,
operator and board need to work together in this process.
Be flexible, because the budget is not a static thing; it may
need to evolve and change to meet your needs from year to
year.
Finally, a balanced budget is not just important to any
organization, it is legally required. A balanced budget
is the starting line and road map of where you want to
go and what you want to be as an authority. A balanced
budget works for balanced business or even a balanced
life. There is only one government authority that isn’t
required to have a balance budget and that is the United
States Federal Government – that explains a lot! S
FALL 2019
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Water | Technical
Uninterrupted System Service Plan (USSP)
By Joel Jordan
As part of the General Update to the Safe Drinking Water
Act, PADEP is requiring all Community Water Systems
to develop an Uninterrupted System Service Plan (USSP).
This requirement is being phased in over a 2 year period,
based on system population. CWSs must certify that this
has been completed in accordance with Chapter 109.708.
By the time you are reading this article, the first deadline for
the smallest systems may have recently passed. Be sure to
check that your system is in compliance!
Key Dates on USSP:
The certification form must be submitted no later than:
1. August 19, 2019 for systems serving 3,300 or fewer
persons
2. August 17, 2020 for systems serving 3,301 – 10,000
persons
3. August 17, 2021 for systems serving greater than
10,000 persons.

What needs done to be in compliance?
All CWSs MUST use the following two forms provided by
the Department:
1. USSP Form, which lists details of the CWS plan for
providing uninterrupted service.
2. USSP Certification Form, which verifies completion
of the USSP Form.
The USSP Certification Form is the one that needs
submitted to PADEP (verifying that you completed the
USSP).
These Forms can be found in the PADEP Greenport
eLibrary
(http://www.depgreenport.state.pa.us/elibrary/
GetFolder?FolderID=3195). On the right is a copy of the
1st page of the USSP Plan (version a) which provides the
type of information needed. As noted, the template itself
(both versions) and certification forms can be found in the
PADEP eLibrary. S

Additional info from 109.708:
Auxiliary power and alternate provisions. System service
must be provided through one or more of the following
methods:
•

•
•

Connection to at least two independent power feeds
from separate substations.
 The power feeds may not be located in the same
conduit or supported from the same utility pole.
 If overhead power feeds are used, the power
feeds may not cross or be located in an area
where a single plausible occurrence (for
example, a fallen tree) could disrupt both
power feeds.
Onsite auxiliary power sources (that is, generators
or engines).
A combination of alternate provisions, such as
finished water storage capacity, interconnections
with another public water system, portable
generators and other system specific alternate
provisions to meet the requirements of subsection (a).

Planned service interruptions. The public water
supplier shall give reasonable notice to the affected
customers prior to a planned service interruption
affecting quantity or quality of the water delivered to
the customer. If the interruption is scheduled to exceed
8 hours and affect 15 or more service connections
the water supplier shall also notify the Department.
16
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Joel Jordan
Director of Education
jjordan@prwa.com

Call for Courses for 2020
PRWA Annual Conference
Do you have a great course idea?
Or do you want to talk through an idea
for a course?
Give Joel Jordan a call at (814) 360-4077
or e-mail him at jjordan@prwa.com

Technical | Water

NOTE: This is only the Page 1 Summary of the USSP Template. Go to the Greenport eLibrary for the complete form.
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Milford Water
Authority
The Borough of Milford in Pike County was established
in 1796 by Judge John Biddis. He named it after a town in
Wales, the home of his ancestors. He recognized the area as
an ideal town-site and laid it out following the general plan
of his native Philadelphia. The towns North, South streets
where named after his five children with the East, West
streets being numbered. The town is located on the Delaware
River where New York, New Jersey and Pennsylvania meet.
Milford is the County seat and home to many Historic
Buildings including Forest Hall, Columns Museum, Hotel
Fauchere, Dimmick and Tom Quick Inn. The area also host
some excellent dinning and shopping.

day and are the primary source of the town’s drinking water.
There are 16 additional springs that produce another 500,000
(GPD).The lowest recorded flow was 675,000(GPD) during
a stage 3 drought and the highest flow was 2.3 million
(GPD) following a 9” rain storm.
The Company prepared the first maps showing the location
of their water mains, hydrants and service connections all
hand drawn in 1910. Today, these maps are known as the
“bible”. When it comes time to find equipment we still do
not know about, the maps are still used.
Diatomaceous Earth Filters - Rebuilt Winter 2019

Milford is also considered the birthplace of the American
Conservation Movement thanks to the efforts of former
governor Gifford Pinchot who donated his home to the
US Forest Service in 1969. President John F Kennedy was
present to except this gift.
The town started receiving water in 1824 from the Cold
Springs Water Company owned by James Barton through
hollow logs. Water bills at that time were $10 annually. The
company was officially chartered in 1849.
The Milford Water Company (the “Company”) was
established in 1871, shares were sold to cover the purchase
price of $1,600 and to install the first cast iron water main.
The Company also purchased the 28 acres of land that
included the springs and reservoirs which are still used
today. The two main springs produce 500,000 gallons per
18
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After constant fights between the company and the Milford
Fire Department the Municipal Authority of the Borough
of Milford (the “Authority”) was formed and purchased the
Company for $205,000 through a bond in 1965.

The Department of Environmental Protection (“DEP”)
pressured the Authority to install a pressure diatameous
earth treatment plant in 2000 after it determined that the
springs were under the direct influence of the Sawkill Stream
located west of the springs. The filters can produce 348,480
(GPD). The water is treated with chlorine and potassium
hydroxide before being stored in a 548,000 gallon ground
storage tank. The system is gravity fed with two pressure
reducers to regulate downstream pressure.

Featured System | Water

springs. The purchase included a five-acre sand mine pit
that was causing turbidity at the Authority’s treatment plant
during rain events. The Authority filled the pit in with the
spoils from its water main replacement projects and seeded
the area. This has reduced the spring turbidity to a minimal
level. The Authority also installed 3 monitoring wells which
are tested quarterly above the springs.

Ronald A. Gregory Treatment Plant

The Authority in the last 15 years has replaced 95% of its
4” and 6” cast iron water mains with 8” and 12” ductile iron
mains. All service lines and 92 fire hydrants were upgraded
at the same time. The work was funded through grants and
loans allowing the Authority to set residential water rates at
$380 annually. The Authority is currently seeking funding
from USDA to finish the last of the water main replacement
and install a second water tank so the first can be serviced.

The Authority recently replaced all of its water meters
throughout its system and has brought its water loss from
65% in 2000 to 8% in 2014. Along with all of the upgrades,
the Authority has all of its information and maps in
electronic format.
The Authority has a five member Board, two full-time
operators and a part-time administrative secretary that
take care of all billing, operations and repairs. The one
operator received the Rookie of the Year Award from PRWA
in 2010 when he was 22; also a retired Board member was
recognized with Decision Maker of the Year from PRWA
in 2008. Currently the Authority has hired a senior in high
school and is training him as a replacement for one of the
operators who will be retiring.
The Authority has received an AWOP award from 2013
to 2018 for Outstanding Efforts towards Optimizing Filter
Plant Performance and they also received an outstanding on
their most recent Filter Plant Performance Evaluation. The
Authority Board and employees are committed to provide
the residents of Milford and surrounding area with water
that has a great taste for an exceptional value.

DEP funded the Authority’s Source Water Protection
Program with a $100,000 grant which was completed in
2000. Since the plan’s implementation, the Authority has
purchased 42 acres of forested land to help protect the

The Authority rebuilt the DE Filters this past winter.
They also rededicated the plant to Ronald A. Gregory, who
recently retired after serving on the board for 26 years, 20
of them as chairman S
FALL 2019
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What's On Tap
By Chris Shutt
Well let’s start with the fact that they want this article to be
full of Professionalism, and Technical info and material that
is going to wow you and make your eyes shine and you’ll
say to yourself, I never knew that and I can use the next
time I have that problem. I’m so glad I read this article. I’m
sorry to burst your bubble, but I’m going to talk about some
things that mean more than any Mathematical or Technical
info there is.
This story is all about you! Not you older guys like me
who are getting short time but you younger guys and gals
that have a good deal of time to go before retirement. You
are the future! You will need to carry on the legacy of clean
water for all! It is you that needs to recruit the younger ones
and tell the story of those who went before and how they
took pride in what they did because nothing or no one can
survive without clean potable water. It means more now
than it did years ago before my time. There are more and
more of us every day. With that said the need for clean water
is ever mounting.

20
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The Solution to Pollution is no longer Dilution. Everyone
lives downstream from somebody else. It is you who needs
to take control of the environment by keeping it clean. You
are as important as Dr. Doe down the street. You keep folks
from getting sick or even dying. Not only do you need to
carry on the legacy, of a clean environment but you need
reach out and educate everyone you can.
It’s time for you to step up and be the best that you can be!
You most probably won’t get rich and they won’t write your
name in the history books but you will be a hero! Only you
can prevent the spread of pollution and disease.
“Remember be Proud of What you do and do it Well” S

Chris Shutt
Water Technician
clshutt@prwa.com
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Certification Check: Collection Systems
By Wendy Malehorn
Research indicates that the most effective study
techniques include distributed study and practice testing.
So, cramming before a test is not a good idea. Studying
over many sessions is much more effective and distributed
studying results in better long-term retention, which in
turn increases test scores. Most people do not like being
tested. However, testing improves learning. The best
way to know if your studies are effective, is to practice
taking a test. When you take practice tests, you gain an
understanding of how your studies are going long before
you sweat out the test. This certification check focuses on
collections systems. Nothing but wastewater collection!
Sometimes there is confusion about the collection system
exam. The collection system exam (class E) is a standalone
exam. Owners and operators of collections systems must
comply with the requirements of the Drinking Water
and Wastewater Systems Operator’s Certification Act.
This means that only operators appropriately certified in
collection systems can make process control decisions.
Quite simply, if you do not have a Class E license, you
cannot make a process control decision in a collection
system. Completing the requirements and getting a

license makes sense. Therefore, this certification check
is practice collection system exam questions. If you need
any additional assistance, do not hesitate to call the staff
at PRWA.
1. According to “Ten State Standards” When a sewer
is installed parallel to a water line, it must be a
minimum of _________ away (measured from the
outside diameters).
a. 6 feet
b. 48 inches
c. 36 inches
d. 10 feet
2. A(n) _________ is required for any CSO outfall
pipe.
a. Netting facility
b. Outfall flow meter
c. NPDES Permit
d. Monthly inspection
3. Gravity sewers are a minimum of ____ inch diameter
pipes with manhole structures located at changes in
horizontal alignment and vertical slope changes. The
maximum distance between manholes is ____ feet.
a. 2, 200
b. 4, 300
c. 8, 400
d. 10, 500
4. Before any excavation can be done, you must
notify_______________
a. OSHA
b. EPA
c. PA One Call
d. DEP
5. Excessive air should not be introduced into a lift
station because:
a. Air can accumulate in high points
b. Air bubble can form
c. Air can cause water hammer
d. All the above

22
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6. A mechanical ventilation system for the wet well
portion of a lift station which operates continuously
should be able to exchange the air in the wet
well_____ times an hour.
a. 2
b. 4
c. 6
d. 8
7. The moving of earth presents the opportunity to have
erosion and sediment pollution in the event of a rain
storm. DEP has set up different control standards
for these projects to help prevent pollution from
occurring and best management practices (BMP’s)
are to be implemented and maintained for all earth
moving activities. An ______________________
is required for earth moving activities of 5,000
sq. feet or more, along with implementation and
maintenance of the BMP’s.
a. erosion and sediment pollution control plan
b. excavation sediment reduction plan
c. acceptable loading plant
d. extensive evaluation
8. Emergency stoppages in pipelines may be cleared
safely by use of:
a. High velocity cleaners
b. Borax
c. Bar screens
d. TV cameras
9. Which of the following are appropriate uses of
closed-circuit television by wastewater collection
system workers?
a. Ensuring chemical addition
b. Viewing material and ensuring disinfection
c. Arming the system
d. Evaluating effectiveness of sewer cleaning &
clearing techniques
10. Various sizes of sewers are generally laid at a
minimum slope to ensure open channel flow through
the pipe at a minimum velocity of _____ feet per
second. The minimum velocity is required to ensure
that solids do not settle out in the sewer.
a. 1
b. 2

c. 4
d. 6
11. If a sanitary sewer must cross under a water main,
there should be ______ of vertical clearance.
a. 10- inches
b. 12-inches
c. 15-inches
d. 18-inches
12. A sanitary sewer should be sized to be one-half full
when conveying ____ dry weather flow with the
remaining one-half of the sanitary sewer permits a
flow of air that may help decrease sulfide generation,
which can lead to corrosion of the sewer.
a. Normal
b. Peak
c. Typical
d. Abnormal
13. In the wet well/dry well pumping station the dry well
is separated from the wet well and is typically used
for _____flows.
a. High
b. Low
c. Intermittent
d. Variable
14. Annual Chapter 94 reporting includes information
about the condition of pumping stations and a
comparison of the maximum pumping rate and
the present maximum flows and the projected
maximum _________flows at each station. If the
projected flows are shown to overload the station, the
permittee must propose a plan to reduce or eliminate
the projected overload condition.
a. Annual
b. 2-year
c. 5-year
d. 10-year
15. A way to reduce cavitation:
a. Suction line larger than discharge line
b. Suction line same size as discharge line
c. Suction line smaller than discharge line
d. All the above
Continued on Next Page
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16. What happens when a pumping station is too large?

Continued on from Previous Page

19. An air gap can be used to

a. Solids will accumulate at the bottom of the tank

a. Clean sewer blockages caused by grease

b. Tank will act as a settling basin

b. Let air into manholes

c. Micros will decompose the organic material
and generate H2SO4

c. Prevent backflow of wastewater into a drinking
water supply

d. All the above

d. Test for oxygen deficiency in manholes

17. A device used to shred solid chunks:
a. Shredder

20. A pig would be used as a ___________ in a forced
main.
a. Reamer

b. Compactor

b. Stopper

c. Comminutor

c. Float

d. Eliminator
18. The slope of a sewer is measured by:
a. The difference from the crown to the invert
b. The difference in invert elevations over the
length of the pipe
c. Using the diameter of the pipe
d. Only entering the manhole

d. Tell Tale
21. A minimum scouring velocity of ______ is
necessary so that solids won’t build up in a sewer
and reduce flow capacity.
a. 1 ft/sec
b. 2 ft/sec
c. 3 ft/sec
d. 4 ft/sec
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22. The end of the sewer pipe that is formed to fit into
the bell of the next pipe is called the:

25. Odors encountered at the end of forced mains are
usually caused by:

a. Clamp

a. Scavengers

b. Spigot

b. Chemical in the wastewater

c. Invert

c. Aerobic conditions

d. Housing

d. Anaerobic conditions

23. Inflow can be described as:
a. Flow into the treatment facility
b. Direct discharge of storm water to a sewer
c. Storm flow plus wastewater flow
d. None of the above
24. Solids that settle to the bottom of a wet well are
called:

Remember, an available operator must make all process
control decisions for the system. A process control decision
is any decision that changes or maintains water quality or
water quantity of a water system or wastewater system in a
manner that may affect the public health or the environment.
Do you really want to call the Class E certified operator
every time you open that control panel to manually turn
on/off the pump station? Take the exam. Get certified. S

a. Colloidal solids
b. Scum
c. Suspended solids
d. Settleable solids

Wendy Malehorn
Training & Education
Development
wmalehorn@prwa.com

ANSWERS TO THESE QUESTIONS CAN
BE FOUND ON PAGE 59.
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Stormwater Management
By Mark Gregory
Pennsylvania is becoming more savvy with it’s storm
water management. Stormwater is becoming more
recognized and understood as a major source of pollution
into our state waters.
I have mentioned in previous articles about the
transition from a new program to address pollution to our
streams, to becoming part of the normal flow of things.
More and more people are aware of storm water runoff
and I am seeing more discussion and communications
as to what storm water is and why we need to manage it.
Groups that are addressing storm water are falling into
standard routines with their storm water management
plans, evolving and implementing the Minimum
Control Measures (MCMs) along with the BMPs (Best
Management Practices) that they have chosen to control
their specific storm water issues.
The Department of Environmental Protection (DEP)
is addressing storm water management in a more
aggressive way. They have more focus on what needs
to be done and are putting more effort towards getting
the needed information out to more Pennsylvanians.
The main focus for right now is the Chesapeake Bay
Watershed, Pennsylvania contributes a large share of
materials deemed to be pollution into this important
water body. There are agreements in place where
Pennsylvania is committed to remove specific amounts of
these pollutants from their water bodies that contribute
to the Chesapeake Bay issues. Even with this being the
main focus, the information and knowledge gained from
this program can be readily utilized to address all storm
water issues throughout the state.
Penn State Extension is also doing a lot of useful effort
in addressing storm water and getting information out
that can be readily utilized by us to better understand
and improve our storm water management throughout
the state. They have articles, publications, guides,
videos, webinars, and workshops that address various
aspects of storm water and how we can improve our
quality of water through many different strategies. They
range from what the individual homeowner can do to
what can be done by utilizing the Six Minimum Control
Measures (MCMs):
• Public Education and Outreach
• Public Participation and Involvement
• Construction Site Erosion Control
• Post Construction Storm Water Management
26
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• Illicit Discharge Detection and Elimination
• Pollution Prevention and Good Housekeeping
The Chesapeake Stormwater Network is a site that I
recently found that has a huge amount of information
about stormwater management. It has fact sheets,
various stormwater resources, webcasts and workshops.
It also has a monthly MS4 newsletter that keeps up to
date on MS4 success around the country, regulatory
updates, MCM reviews, and much more. The good thing
is that it is free!!
As I mentioned earlier, the Storm Water Management
arena is getting more focus and more people are
becoming aware of why this is so important.
I have included the websites for all three of these
valuable stormwater information sites for you to check
out for yourself.
DEP Storm Water Website:
https://www.dep.pa.gov/Business/Water/CleanWater/
StormwaterMgmt/Pages/default.aspx
Penn State Storm Water Website:
h t t p s : //e x t e n s i o n . p s u . e d u /c a t a l o g s e a r c h /
result/?q=storm+water
Chesapeake Stormwater Network:
https://chesapeakestormwater.net/
Remember, We All Live Downstream S

Mark Gregory
Stormwater Manager
mgregory@prwa.com

MARK YOUR CALENDAR!

CONFERENCE 2020
MARCH 24TH - 27TH

PENN STATER CONFERENCE CENTER & HOTEL
STATE COLLEGE, PA
MORE INFORMATION TO FOLLOW IN THE WINTER EDITION
OR GO TO WWW.PRWA.COM/CONFERENCE
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Many Challenges Ahead
By Wendy Malehorn
The past year has been a busy year for the drinking water
industry. Changes to Chapter 109 were corresponded by
the Pennsylvania Department of Environmental Protection
through two different letters. April 2018 started with a bang
as systems were informed of multiple changes. Topics that
made the short list (go to the DEP web-site for the complete
list):
• Systems would report distribution
disinfectant residuals differently.

system

o Respond in writing within 45 days
o Complete corrective actions in accordance with
any plan review process within 120 days
o Obtain written approval from DEP to modify an
approved corrective action plan or schedule.
Some provisions had delayed implementation:

• Surface water systems were informed how they
would calculate and report log inactivation.

• All Community Water Suppliers must complete
an Uninterrupted System Service Plan and submit
certification of completion to DEP.

• Systems were informed that they needed to produce
a Disinfection Residual Requirement sample siting
plan.

• Community Water Suppliers and Nontransient
Noncommunity systems must develop and submit
a Comprehensive Monitoring Plan.

• Systems were told that the distribution system
minimum residual was set at 0.2 mg/L and if a
disinfectant residual dropped below 0.2 mg/L in
a month, the system would have to resample the
next month. If the same location is below 0.2
mg/L for 2 consecutive months, the systems must
conduct an investigation to determine the cause
and appropriate correction actions and submit a
written report.

This letter ended by informing systems of Safe Drinking
Water Fee updates. Again, some fees were effective
immediately (permit fees) while others were delayed (the
new annual fee).

• Chloraminated system were required to develop
and implement a nitrification control plan.
• All systems were required to comply with EPA
Method 334.0.
While systems were in a frenzy to get up to speed with
the “April Letter”, more good news was on its way. Systems
received another letter and the “October Letter” detailed
more changes to the Safe Drinking Water Regulations and
contained multiple provisions.
Some provisions were effective immediately, for example:
• Updated/clarified definitions for source water
protection area.
• Community water systems / Nontransient
Noncommunity / Transient Noncommunity systems
must develop, update, and maintain on file a system
map that includes locations of treatment plants,
storage facilities, pump stations, interconnections,
monitoring locations, pressure zones, and pipes
(including size, location, and construction material).
• All public water suppliers that receive written
notice of a significant deficiency must:
28
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To assist systems, in the fall, the DEP training section gave
a course regarding method 334.0 in addition to a webinar
regarding the Disinfection Residual Requirement sample
siting plan. While small chloraminated systems scrambled
to write Nitrification Control Plans, in the spring DEP
rolled out courses to help systems understand compliance
of the Disinfection Requirement Rule, write Comprehensive
Monitoring Plans, in addition to Uninterrupted System
Service Plans. Throughout this period, systems started
to endure sanitary surveys with new inspectors using an
extensive “check list” and reported being cited for multiple
deficiencies. Truly baffled as to how they could have so
many compliance short-falls, systems began to ask how
to keep up with the changes; one system was told to read
Chapter 109 every 30 to 45 days.

Regardless of regulatory influences, everyone must keep one
thing in mind. The water treatment industry is the reason for
the vast improvements in health and quality of life over the
last 150 years. Most people believe medical advancements
are the reason for the healthier populations and increased
lifespan. A walk back memory lane shows the determination
of water treatment professionals has provided one of the most
important public health achievements ever. Undoubtably, this
industry has ensured not only access to safe water for millions
of Americans, but has also provided unimagined health
benefits. How can it be that the silver lining includes treating/
battling more contaminants? And DEP’s response is to volley
regulations at an already stressed industry.
As systems scramble to conform to DEP, they must keep
one thing in mind: complying with government regulations
is an integral part of the industry’s success. Undoubtably,
regulations have reduced water pollution. Treating our water
in accordance with government regulations has ensured the
water is safe. System staff may feel as if they are drowning
in regulations, but the public health benefits are astonishing.
Americans depends on us every day, many times a day, for
many different activities such as drinking, bathing, cooking
and washing, just to name a few. However, our amazing
systems face many challenges. One of our biggest challenges
is contamination. In the June 2019 Pennsylvania Game News,
Game Warden Gerald Kapral from Dallas, PA describes how
he responded to help two deer on two separate incidents that
had fallen into two different wells in his district.
Warden Kapral reports that both wells were abandoned
and the property owners were not concerned with regard
to water contamination. Just a case of the deer being at
the wrong place at the wrong time. No doubt, the deer
were lucky that someone heard their calls for assistance
and Warden Kapral was able to perform a “Well-Executed
Response”. However, this isn’t just a case of bad timing and a
helpful Warden. The landowners might not believe there is
any concern for water contamination; thankfully, there are
multiple entities that are concerned.

Column | Training

Source water protection makes the short list of water
treatment industry challenges. However, most system
owners would agree that finding the funding necessary to
overhaul our systems is our number one issue. In 2012,
AWWA reported we need more than $1 trillion over the
next 25 years for drinking water infrastructure, and another
$1 trillion for wastewater. Reality sucks. No one has the
funds to pay the $2 trillion. Simply, the American public is
ill-prepared to pay the bill (through government spending
or system funds). What do we do? Nothing. We sit on our
haunches and do absolutely nothing. Deer fall into wells.
Storage tanks crumble right along with our distribution
systems. Lack of maintenance, crazy retrofits, and faulty
rehabilitations to our collections systems result in multiple
failures. And we sit on our haunches and point fingers.
Thus, as our systems spiral downward, it appears no one
cares. Thus, DEP is fighting back. The only way they know
how. One regulation at a time. In rapid succession. It
all sucks. But regulatory changes will be the least of our
problems if all we do is continue pointing fingers. S

Wendy Malehorn
Training & Education
Development
wmalehorn@prwa.com
Pictures provided by Game Warden Gerald Kapral,
Pennsylvania Game Commission
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Wastewater | Technical
Plant Profiles At Work
By Phil Giunta
As I step out of the garage today the sounds of lawn
mowers and weed eaters greet me. This is a reminder of the
time of year when change over begins. We as Wastewater
operators know our process is going to need adjustment,
most of you will lower SRT as temperatures get warmer.
While lowering the SRT it is important to monitor the
treatment process during this change. Many operators will
have to deal will lower flows and loadings as colleges and
schools let out for summer. Some plants may suffer from
lack of nutrients during summer months. These plants
demand more attention during these changes. While many
plants use supplements and others shut down part of the
process to account for these changes. It is very important
pay close attention to the process. One method I have used
in the past is a plant profile. With a simple hand-held meter
and the right reagents, I could monitor the results though
out the process.
Example: I could run an ammonia at the end of each
process to determine the amount of reduction taking place
in that particular process. I would begin by collecting
samples at the end of each process. I would then place
them in order in the lab and run an ammonia on each
sample recording the results. This process works great in
an extended air plant and will take more time in a SBR as
you wait for cycles to near end to collect samples and since
the meters I have used in the past are color metric you will
have to let the samples settle before you have clear liquid to
work with. The example pictured below is of an extended
aeration plant with Primaries tanks, anoxic tanks, and an
oxidation ditch with three rings and final clarifiers.
Ammonia profiles can be completed in about an hour and
are good gauge for process adjustments without waiting for
lab results. In most cases if the ammonia is in permit then
most of the other parameters will be in line. In the picture
below, you will see the ammonia is the highest indicated
by the green color in the test tube at the raw and primary
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then decreases as we run through the process to the final
effluent. This method can be used for many parameters not
just Ammonia depending on which reagents you purchase
and which type of meter you have to use. When running a
profile be sure that the reagents you have meet the type of
low or high result you may have to measure. Dilution may
be needed with some samples if the strength is too high.
The example below was done with 0.5 to 75 MGL. Reagents.
This facility generally sees an ammonia of 60 to 65 MGL in
the raw sewage. And discharges levels below 1 MGL.
Profiles are great for plant start up as the information is
available right away. Running a profile every week can help
with adjustments and could be an indicator of a problem
that is unforeseen. S

Phil Giunta
Water & Wastewater
System Specialist
pgiunta@prwa.com
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Clearfield Regional Wastewater
Treatment Facility
strategy where all system flow will be transported and
treated at the plant thus eliminating upstream overflows in
the Borough and Township sewer systems.

Abstract
The Clearfield wastewater treatment facility was upgraded
to comply with Chesapeake Bay nutrient standards with
capacity for treatment of wet weather flows. To achieve
wet weather nutrient reduction, a Hybrid-Bardenpho
suspended growth process was selected; a combination of
the 5-Stage Bardenpho and the Virginia Initiative Plant
(VIP) processes. A companion step-feed process preserves
BNR reactor bio-mass by diverting excess flow to the last
aerobic zone for treatment. The plant achieves nutrient cap
load limits and generates nutrient credits. The project was
completed in 2017 at a cost of $35 million.

With these goals in mind, the design process became
one of adapting a BNR process to a wide variety of flow
and waste strength characteristics. Peak wet weather flows
and loadings can be 4 to 5 times those observed during dry
weather conditions. To properly characterize plant influent,
extensive sampling and testing was performed over the full
range of flow conditions. This data was used to calibrate
a dynamic process model (BioWin) that simulated various
process configurations for seasonal temperature and
wastewater loading conditions.

Narrative
The Clearfield wastewater collection and treatment
system serves 6,000 customers in Clearfield Borough and
Lawrence Township, Clearfield County, PA. The collection
and conveyance system consist of 60 miles of sanitary sewers
and interceptor lines up to 36” in diameter. The treatment
plant is located at the confluence of Clearfield Creek and
the West Branch of the Susquehanna River. Originally
constructed for primary treatment in 1960, the plant was
upgraded to secondary treatment in 1976. The treatment
plant and interceptor sewer system are owned and operated
by the Clearfield Municipal Authority.
Like many communities in the Chesapeake Bay
watershed, Clearfield was faced with nutrient cap load
limits. In addition, excessive wet weather flow resulted in a
PADEP compliance action in the form of a consent order to
eliminate sewer overflows.
To address these matters, Clearfield initiated a planning
process in 2008 that recommended a plant upgrade with
biological nutrient removal (BNR) capability adapted to a
wide range of flow conditions. This design concept would
form the basis of a long term, wet-weather compliance
34
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BNR Upgrade

The resulting design called for upgrade of the existing
process to a suspended growth, nutrient removal system
using any of five BNR processes including 4/5-Stage
Bardenpho, Virginia Initiative Plant (VIP), Modified
Ludzack-Ettinger (MLE), A2O (anaerobic, anoxic, oxic)
and Hybrid-Bardenpho. As indicated, the latter process is a
combination of the 5-Stage Bardenpho and VIP. Further, a
step-feed process diverts diluted wet weather flow to the last
aerobic zone, thus preserving BNR reactor nitrification and
preventing bio-mass washout.
The configuration of each reactor train includes seven
zones with multiple combinations for anaerobic (0-1),
anoxic (1-4) and oxic (3-4) operation. Several switch zones
provide for either anaerobic-anoxic or anoxic-oxic operation
using either membrane air diffusers or submersible mixers.

Featured System | Wastewater

Hydraulically, the plant was designed for an average daily
flow of 4.5 MGD, maximum BNR reactor flow of 8 MGD
(initiate step-feed) and maximum hydraulic flow of 25 MGD.
The NPDES nutrient cap loads are 82,191 lbs. of total nitrogen
(TN) and 10,959 of total phosphorus (TP) per year.

• The ability of internal recycle flows (nitrate, mixed
liquor, return activated sludge) to draw-from and pumpto multiple reactor zones provides enhanced operational
flexibility.
• All flow above the maximum BNR reactor capacity
(8 MGD) activates the step-feed process to divert diluted
wet weather flow to the last aerobic zone for contact
stabilization treatment. Modeling predicted reduced
BNR performance during step- feed, however, reactor
bio-mass and denitrification have been preserved which
has been borne out by actual operation. Gravity flow is
maintained throughout the step-feed diversion.

Channel Vertical System

The plant features the following new unit processes: raw
sewage lift station, pretreatment and headworks building
(fine bar screening, vortex grit removal); flow distribution
structure, nutrient removal technology (NRT) reactors,
mixing and aeration systems, final clarifiers, vertical UV
channel system, cascade aeration, operations building,
waste solids dewatering (centrifuge) and an instrumentation
and control system. The existing anaerobic digesters were
converted to aerobic digesters.

Fine Screens - Headworks Building

• As indicated during cold weather operations, the
plant has been operated in VIP mode while maintaining
the step-feed operation. The VIP has a larger aerobic
volume than the Hybrid process and, therefore, can fully
oxidize ammonia nitrogen in cold weather conditions.
Even when not step-feeding, modeling showed that it
would be advantageous to switch to the VIP for winter
operations. Rising effluent ammonia concentrations
signal operators when to switch from the HybridBardenpho process.

BNR Reactors

Based on two years of plant operations, the following
observations have been made regarding plant performance:
• As expected, plant performance is governed by
changing flow, loading and temperature conditions.
The 5-Stage Bardenpho produces the lowest TN most
of year due to greater anoxic volume while the Virginia
Initiative Plant produces the lowest TN during colder
months due to the greater aerobic volume and lower
effluent ammonia nitrogen. The VIP was also found to
perform better in a wet-weather step-feed mode.

Aeration System (Turbo Blowers)

Continued on Next Page
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• Like the 5-Stage Bardenpho process, the Hybrid
process also has five zones, but it utilizes mixed liquor
recycle flow (a VIP feature) from the primary anoxic
zone to the anaerobic zone. This significantly lowers
anaerobic zone oxygen reduction potential (ORP).
Modeling indicated that the process would be able to meet
the annual cap loadings without supplemental carbon
at existing flows. So far, operations have confirmed
this assumption as nitrogen removal is accomplished
biologically (Effluent TN: less than 3.0 mg/L) by using
existing influent substrate.

• The Hybrid-Bardenpho process promotes
phosphorus release and enhances phosphorus uptake
in the oxic zone. Volatile fatty acids exist in sufficient
concentrations to promote enhanced phosphorous
update by polyphosphate-accumulating organism. For
these reasons, adequate phosphorus removal (Effluent
TP: 0.8 mg/L) is attained biologically without chemical
precipitation.

BNR Reactor Zones

• Preserving influent food source and proper
nutrient ratios were considered critical during design
of the pretreatment systems. A vortex grit separation
process replaced aerated grit basins to handle the heavy
grit load from the upstream sewer system. The process
has minimized raw sewage oxidation and preserved the
influent carbon source.
• A new plant Supervisory Control and
Data
Acquisition
(SCADA)
system
uses
various
instrumentation
devices
(meters,
analyzers, probes) with over 900 I/O points
to provide continuous SCADA feedback for
monitoring and regulating process operations.
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• Plant operations indicate that nutrient levels are
consistently under effluent goals with the ability to market
nutrient credit. Plant bypassing has been eliminated
and operating costs have been reduced due to savings in
chemical and waste solids handling. Significant power
savings have also been realized bythe use of turbo
blowers (air foil bearing-type) for process air.
When upstream pumping and interceptor capacity work
are completed, Clearfield will eliminate sewer overflows
and achieve BNR-level treatment for the full range of flow
conditions.
The projects were constructed from 2014 to 2016 and
commissioned in January, 2017. Gwin, Dobson & Foreman,
Inc., Altoona, PA was the project engineer.
About the Author

Steve Gibson is a Senior Project Engineer at Gwin,
Dobson & Foreman, Inc. He has 10 years of experience
in the planning and design of wastewater conveyance and
treatment facilities. A BSCE graduate, he is a registered
professional engineer. S
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Are You Shitten's Me?
By Phil Giunta
As if our jobs aren’t hard enough they now have flushable
mittens - are you kidding me?!? Some college student
wasn’t feeling clean enough and invented a product called
Shittens! I am not kidding. These are mittens used to wipe
your posterior. Available on-line for about $25 a box and
they are made of a similar material as pledge wipes. Are we
also polishing the posterior?

sewer lines you may want to educate the public on the
Shittens secret.
These Shittens are soon to be coming to your collection
system so be on the lookout.

These products have created problems in sewer systems.
We, as operators, will have a difficult time convincing the
public that Shittens do not belong in the sewer lines. We
have already convinced the public that cleaning wipes
should not be flushed. After all these are cleaning wipes
with human excrement on them not dust or household dirt.
With the addition of these types of products we can expect
more issues with pumps clogging and sewer blockages.
Once flushed it’s out of sight and out of mind with most
sewer system customers.
I recently saw an article about a municipality suing a
manufacturer for producing this type of product. I have
also heard of a large ball of these products found in a
sewer line and then having to be removed once discovered.
This product has been discussed in my Collection System
Maintenance classes and was met with some laughs and
some disbelief. Once the class found the products online they were convinced the product existed and then the
discussion turned to their concern.
Some system have gone as far as distributing information
regarding the use of and proper disposal of these products.
We, as operators, know public awareness is the best way to
tackle this issue and an awareness campaign would help
educate the public.
• Distribute information discussing concerns with
the use of these products
• Place posters in public areas and local businesses
• Social media (Facebook, Instagram, Twitter)
• Township Newsletters or information with sewer/
water bill
• Have a booth at local event to promote awareness
• Educate children in schools
As we know, consumers believe it is safe to use these
types of products because the manufacturer indicates their
products are safe to flush. They know it is not wise to flush
cleaning wipes but don’t realize the Shittens are made of a
similar material with a different type of use. If you don’t
want to spend extra time cleaning out your pumps and
38
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I think we all know poop is gross does it really need to
indicate it on the box. S

Phil Giunta
Water & Wastewater
System Specialist
pgiunta@prwa.com
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Troubleshooting Activated Sludge with Target Values for Readily
Available Nutrients
By Michael Gerardi

Although there are numerous tests that are used for
troubleshooting of the activated sludge process, there
are several simplistic, rapid, and reliable tests that can
be performed to quickly identify significant changes the
activated sludge process. Tests that can be performed and are
more commonly being performed with increasing effluent
discharge requirements for nitrogen and phosphorus are:
• ammonical-nitrogen (NH4+-N)
• nitrate-nitrogen (NO3--N)
• orthophosphate-phosphorus (H2PO4--P/HPO42--P)
These forms of nitrogen and phosphorus are readily
available nutrients, i.e., they are used by bacteria to
degraded and transform soluble cBOD to cellular growth
(sludge production).

40

To demonstrate the use of target values for readily available
nutrients the following table is offered as an example of the
target values that are commonly found (steady state) at an
activated sludge process that is not required to nitrify, i.e.,
the process does not have an ammonia or total nitrogen
discharge requirement:
Worksheet for Target Values for Ammonical-nitrogen and
Orthophosphate-phosphorus, Aeration Tank #1, Mixed
Liquor Effluent Filtrate taken between 11:30 AM – 12:30 PM
Test

Typical Concentration, mg/L

Ammonical-nitrogen
(NH4+-N)

4–7

Orthophosphate-phosphorus
(H2PO4--P/HPO42--P)

3-5

Although monitoring tests for total nitrogen (TN) and
total phosphorus (TP) are discharge requirements for
many activated sludge processes, these test do not reveal
the presence of readily available nutrients. Nitrogen in
the form of organic-nitrogen, e.g. a protein is part of total
nitrogen, but it cannot be used as a nitrogen nutrient. The
protein must be solubilized to release ammonium that is
readily available. Therefore, although total nitrogen is
an ideal regulatory test, it is not a good troubleshooting
test. Likewise, phosphorus in the form of organicphosphorus, e.g., a phosphorus-containing lipid is part of
total phosphorus, but it cannot be used as a phosphorus
nutrient. It must be solubilized to release orthophosphate
that is readily available. Also, organic-phosphorus cannot
be precipitated from a waste stream with a metal salt such
as alum or ferric chloride. Only orthophosphate or reactive
phosphorus can be precipitated. Like total nitrogen, total
phosphorus is an ideal regulatory test, but it is not a good
troubleshooting test.

Increase in target value for ammonical-nitrogen, i.e., > 7 mg/L

A target value is the typical steady state, range of values
or concentrations (mg/L) of each readily available nutrient
in the mixed liquor, effluent filtrate from the same in-line,
aeration time that is collected at the same time (+ 0.5 hours)
each day. The recommended time is peak loading, i.e., when
the largest quantity of soluble cBOD is being treated in the
activated sludge process. During peak loading the largest
quantity of readily available nutrients are consumed. Any
residual readily available nutrients, i.e., nutrients not used
for cellular growth (sludge production) are found in the
mixed liquor filtrate.

• although nitrification is not required and is not
monitored for the presence of nitrate-nitrogen,
nitrification does occur, but it is inhibited.
Therefore, ammonical-nitrogen is not oxidized to
nitrate-nitrogen.
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If there is an increase in the target value for ammonicalnitrogen, there are several operational conditions that may
have occurred. The conditions include the following:
• there is an increase in nitrogenous loading (nBOD).
• there is an increase in hydraulic retention time
(HRT) that permits the solubilization of organicnitrogen to ammonical-nitrogen.
• there is a decrease in organic loading (cBOD) that
results in a reduction in cellular growth (sludge
production) and consequently, a decrease in the use
of ammonical-nitrogen as the nitrogen nutrient.
• inhibition or toxicity has occurred in the activated
sludge process resulting in a decrease in bacterial
activity and growth (sludge production) and
consequently, a decrease in the use of ammonicalnitrogen as the nitrogen nutrient.

Decrease in target value for ammonical-nitrogen, i.e., < 4 mg/L
If there is a decrease in the target value for ammonicalnitrogen, there are several operational conditions that may
have occurred. The conditions include the following:

Technical | Wastewater
• there is a decrease in nitrogenous loading (nBOD).
• there is a decrease in hydraulic retention time
(HRT) that permits the solubilization of organicnitrogen to ammonical-nitrogen.
• there is an increase in organic loading (cBOD) that
results in an increase in cellular growth (sludge
production) and consequently, an increase in
the use of ammonical-nitrogen as the nitrogen
nutrient.
• although nitrification is not required and is not
monitored for nitrate-nitrogen, nitrification is
occurring.
Increase in target value for orthophosphate-phosphorus,
i.e., > 5 mg/L
If there is an increase in the target value for orthophosphatephosphorus, there are several operational conditions that
may have occurred. The conditions include the following:

use of orthophosphate-phosphorus.
• inhibition or toxicity has occurred in the
activated sludge process resulting in a decrease in
bacterial activity and growth (sludge production)
and consequently, a decrease in the use of
orthophosphate-phosphorus.
Although the conditions presented may not occur when a
change in target values occurs, any significant change in a
target value is a reason for concern, and it requires more
monitoring the activated sludge process. S

Michael Gerardi

Michael is a Wastewater
Microbiologist and training
instructor for Pennsylvania Rural
Water Association.

• there is an increase in phosphorus loading.
• there is an increase in hydraulic retention time
(HRT) that permits the solubilization of organicphosphorus to orthophosphate-phosphorus.
• there is a decrease in organic loading (cBOD) that
results in a reduction in cellular growth (sludge
production) and consequently, a decrease in the use
of orthophosphate-phosphorus as the phosphorus
nutrient.
• inhibition or toxicity has occurred in the
activated sludge process resulting in a decrease in
bacterial activity and growth (sludge production)
and consequently, a decrease in the use of
orthophosphate-phosphorus as the phosphorus
nutrient.
Decrease in target value for orthophosphate-phosphorus,
i.e., < 3 mg/L
If there is a decrease in the target value for
orthophosphate-phosphorus, there are several operational
conditions that may have occurred. The conditions include
the following:
• there is a decrease in phosphorus loading.
• there is a decrease in hydraulic retention time
(HRT) that permits the solubilization of organicphosphorus and condensed phosphorus to
orthophosphate-phosphorus.
• there is an increase in organic loading (cBOD) that
results in an increase in cellular growth (sludge
production) and consequently, an increase in the
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Protecting PA's Water Sources
By Carl Cox, PSAB Past President
In April, a group of concerned water operations,
source water protection coalition members, and shale
gas extraction representatives met with Department of
Environmental Protection (DEP) Sec. Patrick McDonnell
to discuss the inclusion of source water protection plans
into the DEP database for staff to access for planning and
permitting purposes.
The group also suggested that all regulatory agencies
come together and standardize reporting requirements
to save suppliers from the inefficiency having numerous
forms to fill out and numerous deadlines for reporting.

In addition o McDonnell, participants include Jennifer
Whisner, chair, Columbia-Montour Coalition for Source
Water Protection; Eric Moore, PE, chair, North Central
Source Water Protection Alliance, Brian Heiser, executive
director, State College Borough Water Authority; Kimberlie
Gridley, co-chair, Tioga County Source Water Protection
Coalition; Scott Blauvelt, PG, director of regulatory affairs,
JKLM Energy; Carl Cox, chair, Tioga County Source Water
Protection Coalition and past president of the Pennsylvania
State Association of Boroughs; and staff from Gov. Tom
Wolf’s office and McDonnell’s office. S

The reinstatement was suggested of the educational
opportunities provide through the Water Resources
Education Network (WREN) program in the past. It also
asked for support for legislation to enact construction
standard for residential water wells. Pennsylvania is one of
only two states that does not have these standards.
McDonnell and DEP staff reported that source water
protection plans are in development. The reinstatement of
educational opportunities is in the works; however, it will
no longer operate as WREN.
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Pictured from left:. Dr. Jennifer Whisner, Carl Cox, Patrick McDonnell,
Kimberlie Gridley, Brian Heiser, Eric Moore, and Scott Blauvelt.
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Golf Classic
Congrats to our winners!
Jim Shugarts
Jim Hunter
Jake Hunter
John Presloid

A big thanks to our event sponsors!
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THANKS TO OUR HOLE SPONSORS!

Bankson Engineers | Core & Main | EAP Industries
Gilson Engineering Sales | LB Water | NAPAC, Inc | National Road Utility
Neptune Technology Group | PAWSC | PNC Bank | Pro Tapping
Rockacy & Associates | Sensus | SwiftReach USA | Trombold Equipment Co.
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Stormwater | Technical
Stormwater Management Model Reference Manual
By Mark Gregory
What is SWMM
The EPA Storm Water Management Model (SWMM)
is a dynamic rainfall-runoff simulation model used for
single event or long-term (continuous) simulation of runoff
quantity and quality from primarily urban areas. The
runoff component of SWMM operates on a collection of
subcatchment areas that receive precipitation and generate
runoff and pollutant loads. The routing portion of SWMM
transports this runoff through a system of pipes, channels,
storage/treatment devices, pumps, and regulators. SWMM
tracks the quantity and quality of runoff generated within
each subcatchment, and the flow rate, flow depth, and
quality of water in each pipe and channel during a simulation
period comprised of multiple time steps.
SWMM was first developed in 1971 and has undergone
several major upgrades since then. It continues to be widely
used throughout the world for planning, analysis and design
related to storm water runoff, combined sewers, sanitary
sewers, and other drainage systems in urban areas, with many
applications in non-urban areas as well. The current edition,
Version 5, is a complete re-write of the previous release.
Introduction
Urban runoff quantity and quality constitute problems
of both a historical and current nature. Cities have long
assumed the responsibility of control of stormwater flooding
and treatment of point sources (e.g., municipal sewage) of
wastewater. Since the 1960s, the severe pollution potential
of urban nonpoint sources, principally combined sewer
overflows and stormwater discharges, has been recognized,
both through field observation and federal legislation. The
advent of modern computers has led to the development of
complex, sophisticated tools for analysis of both quantity
and quality pollution problems in urban areas and elsewhere
(Singh, 1995). The EPA Storm Water Management Model,
SWMM, first developed in 1969-71, was one of the first such
models. It has been continually maintained and updated
and is perhaps the best known and most widely used of the
available urban runoff quantity/quality models (Huber and
Roesner, 2013).
SWMM is a dynamic rainfall-runoff simulation model
used for single event or long-term (continuous) simulation
of runoff quantity and quality from primarily urban areas.
The runoff component of SWMM operates on a collection
of subcatchment areas that receive precipitation and
generate runoff and pollutant loads. The routing portion of
SWMM transports this runoff through a system of pipes,
channels, storage/treatment devices, pumps, and regulators.
46
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SWMM tracks the quantity and quality of runoff generated
within each subcatchment, and the flow rate, flow depth,
and quality of water in each pipe and channel during a
simulation period comprised of multiple time steps.
Precipitation
Precipitation is the principal driving force in rainfallrunoff-quality simulation.
Stormwater runoff and
nonpoint source runoff quality are directly dependent on
the precipitation time series. These time series can range
from just a few time periods for a single event to thousands
of time periods used for a multi-year simulation. Within
SWMM, the Rain Gage object is used to represent a source
of precipitation data. Any number of Rain Gages may be
used, data permitting, to represent spatial variability in
precipitation patterns. Precipitation data for a specific Rain
Gage is supplied either as a user-defined Time Series or
through an external data file. Several different file formats
are supported for data distributed by the U.S. National
Climatic Data Center and Environment Canada as well as
a standard user-prepared format. Because SWMM is a fully
dynamic model that accounts for physical processes whose
time scales are on the order of minutes or less, SWMM
should not be run with either daily average or stormaveraged precipitation data.
Note that precipitation is often used synonymously
with rainfall, but precipitation data may also include
snowfall. Because both are simply reported as incremental
intensities or depths, the SWMM program differentiates
between rainfall and snowfall by a user-supplied dividing
temperature. In natural areas, a surface temperature of 34°
to 35° F (1-2° C) provides the dividing line between equal
probabilities of rain and snow (Eagleson, 1970; Corps of
Engineers, 1956). However, this separation temperature
might need to be somewhat lower in urban areas due to
warmer surface temperatures.
Surface Runoff
This chapter describes how SWMM converts precipitation
excess (rainfall and/or snowmelt less infiltration,
evaporation, and initial abstraction) into surface runoff
(overland flow). Because SWMM is a distributed model
it allows a study area to be subdivided into any number
of irregularly shaped subcatchment areas to best capture
the effect that spatial variability in topography, drainage
pathways, land cover, and soil characteristics have on runoff
generation. Generation of runoff is therefore computed on a
subcatchment by subcatchment basis.

Technical | Stormwater
SWMM uses a nonlinear reservoir model to estimate
surface runoff produced by rainfall over a subcatchment.
The model was first published by Chen and Shubinski
(1971) and included in the original release of SWMM
(Metcalf and Eddy et al., 1971a). Discussions of ancillary
processes that serve as components of the runoff model,
such as infiltration and snowmelt, are covered elsewhere in
this manual.
Infiltration
Infiltration is the process by which rainfall penetrates the
ground surface and fills the pores of the underlying soil (Akan
and Houghtalen, 2003). It often accounts for the largest
portion of rainfall losses over pervious areas. Theoretically,
infiltration is governed by the Richards equation (Richards,
1931) which requires that the relationship between soil
permeability and pore water tension as a function of soil
moisture content be known. The difficulty in solving this
highly nonlinear partial differential equation makes it
unsuitable for use in a general purpose model like SWMM,
especially for long-term continuous simulations. Engineers
have developed several simpler algebraic infiltration
models that capture the general dependence of infiltration
capacity on soil characteristics and the volume of previously
infiltrated water during the course of a storm event. Because
there is no universal agreement as to which model is best,

SWMM allows the user to choose from among four of the
most widely used methods: Horton’s method, a modified
Horton method, the Green-Ampt method, and the Curve
Number method.
No matter which infiltration method is used, the
parameters that define the method are highly dependent
on the type and condition of the soil being infiltrated. The
NRCS (Natural Resources Conservation Service, formerly
the Soil Conservation Service or SCS) has classified most
soils into Hydrologic Soil Groups, A, B, C, and D, depending
on their limiting infiltration capacities. Well drained,
sandy soils are “A”; poorly drained, clayey soils are “D,” as
described in Table 4-1. Every soil in the United States has
an A-D classification, or sometimes a dual classification,
such as B/D, meaning drained (artificially) and undrained
(natural) condition.
Groundwater
Because SWMM was originally developed to simulate
combined sewer overflows in urban catchments, the fate
of infiltrated water was considered insignificant. Since its
development, however, SWMM has been used on areas
ranging from highly urban to completely rural. Many
undeveloped, and even some developed areas, especially in
areas like south Florida, are very flat with high water tables,
and their primary drainage pathway is through the surficial
groundwater aquifer and the unsaturated zone above it,
rather than by overland flow. In these areas, underlain by
permeable sub-soils and dynamic water tables, a storm will
cause a rise in the water table and subsequent slow release
of groundwater back to the receiving water (Capece et al.,
1984). For this case, the fate of the infiltrated water is a
highly significant part of the local water cycle. By assuming
that the infiltration is lost from the system, an important
part of the subsurface flow system is not properly described
(Gagliardo, 1986). In unlined channels and natural streams,
the complete water balance in the near surface soils needs to
be maintained in order to compute baseflow. Saturated zone
outflow is a critical component of models such as HSPF
(Bicknell et al. 1997) for realistic simulation of streamflow
in areas in which overland flow rarely exists, which is
characteristic of most non-urban soils except for very clayey
areas.
Groundwater discharge accounts for the time-delayed
recession curve that is prevalent in most non-urban
watersheds (Fetter, 1980). This process cannot, however, be
satisfactorily modeled by surface runoff methods alone. By
modifying infiltration parameters to account for subsurface
storage, attempts have been made to overcome the fact that
SWMM assumes infiltration is lost from the system (Downs
et al., 1986). Although the modeled and measured peak
flows matched well, the volumes did not match well, and
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the values of the infiltration parameters were unrealistic.
Some research on the nature of the soil storage capacity has
been done in south Florida (SFWMD, 1984). However, it
was directed towards determining an initial storage capacity
for the start of a storm.
Another need is to combine the groundwater discharge
hydrograph with the surface runoff hydrograph and
determine when the water table will rise to the surface.
Additionally, a threshold saturated water zone storage is
needed (corresponding to the bottom of a stream channel),
below which no saturated zone outflow will occur. This is
required to simulate dry watershed conditions. Finally, it is
also desirable to simulate bank storage, the movement of
water from a stream channel into the saturated groundwater
zone when the stream water level is higher than the adjacent
groundwater table.
To address these needs, a simple, two-zone groundwater
routine was incorporated into version 4 of SWMM in 1987
by W. Huber and B. Cunningham, based on Gagliardo’s
(1986) MS thesis. The intent was to develop a physicallybased model whose parameters were based on readily
available soil properties. The current version of SWMM has
reformulated and simplified the original model’s governing
equations and solution procedure. This section describes
the theory and limitations of these methods.

Continued on from Previous Page

Snowmelt
Snowmelt is an additional mechanism by which urban
runoff may be generated. Although flow rates are typically
low, they may be sustained over several days and remove
a significant fraction of pollutants deposited during the
winter. Rainfall events superimposed upon snowmelt
baseflow may produce higher runoff peaks and volumes as
well as add to the melt rate of the snow. In the context of long
term continuous simulation, runoff and pollutant loads are
distributed quite differently in time between the cases when
snowmelt is and is not simulated. The water and pollutant
storage that occurs during winter months in colder climates
cannot be simulated without including snowmelt.
As part of a broad program of testing and adaptation
to Canadian conditions, a snowmelt routine was placed
in SWMM for single event simulation by Proctor and
Redfern, Ltd. and James F. MacLaren, Ltd., abbreviated PRJFM (1976a, 1976b, 1977), during 1974-1976. The basic
melt computations were based on routines developed by
the U.S. National Weather Service, NWS (Anderson, 1973).
The current SWMM implementation utilizes the Canadian
SWMM snowmelt routines as a starting point and extends
their capabilities to model long term continuous simulations.
In addition, features were added to adapt the snowmelt
process to urban conditions, since the snowmelt routines
used in other watershed runoff models are aimed primarily
at simulation of spring melts in large river basins. The work
of the National Weather Service (Anderson, 1973, 2006)
as reflected in their SNOW-17 model was heavily utilized,
especially for the extension to continuous simulation
and the resulting inclusion of cold content, variable melt
coefficients, and areal depletion.
Several hydrologic models include snowmelt
computations, e.g., Stanford Watershed Model (Crawford
and Linsley, 1966), HSPF (Bicknell et al., 1997), NWS
(Anderson, 1973, 1976), STORM (Corps of Engineers,
1977; Roesner et al., 1974), SSARR (Corps of Engineers,
1971), and PRMS (Leavesley et al., 1983). Useful summaries
of snowmelt modeling techniques are available in texts by
Eagleson (1970), Gray (1970), Fleming (1975), Linsley et
al. (1975), Bedient et al. (2013), and Viessman and Lewis
(2003). All of these draw upon the classic work, Snow
Hydrology, of the Corps of Engineers (1956).
A review of snowmelt components of urban drainage
models has been performed by SemádeniDavies (2000).
Three models were reviewed in some detail: SWMM
(version 4), MouseNAM (Danish Hydraulic Institute,
1994), and HBV (Bergström, 1976; Lindström et al., 1997).
Semádeni-Davies (2000) concludes that urban snowmelt
routines (including those in SWMM) have been adapted
directly from models developed for rural situations and
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therefore may not represent urban conditions well. Degreeday methods are used in all three models that she reviewed,
and only limited information is available regarding
coefficients in urban areas. Plowing and piling of snow
in urban areas, and the change in the nature of its albedo
and density are also important considerations, for which
SWMM includes options for their representation. Overall,
SWMM appears to be no better – and no worse – than the
other two models reviewed. The descriptions of SWMM
snowmelt algorithms that follow do not reflect any general
improvements recommended by Semádeni-Davies (2000).
Rainfall Dependent Inflow and Infiltration
Rainfall dependent (or rainfall-derived) inflow and
infiltration (RDII) are stormwater flows that enter sanitary
or combined sewers due to “inflow” from direct connections
of downspouts, sump pumps, foundation drains, etc. as well
as “infiltration” of subsurface water through cracked pipes,
leaky joints, poor manhole connections, etc. RDII can be
a significant cause of sanitary sewer overflows (SSOs) of
untreated wastewater into basements, streets and other
properties, as well as receiving streams. It can also cause
significant flow increases to wastewater treatment plants
resulting in hydraulic overloading and disruption of plant
processes.

SWMM treats RDII as a separate category of external
inflows that enters the conveyance system at specific userdesignated nodes. It is computed independently of the
surface runoff, infiltration, snowmelt and groundwater
processes described in previous chapters of this manual.
RDII flow is added onto the other inflow categories (such as
dry weather sanitary flow, overland runoff, and groundwater
interflow) during each time step of a simulation. RDII
calculations were added to version 4 of SWMM by C. Moore
of CDM in 1993. This chapter describes how these RDII
flows are computed from the precipitation records supplied
to a SWMM data set.
The entire Storm Water Management Model Reference
Manual and all other pertinent reference material can be
found at the below website:
https://www.epa.gov/water-research/storm-watermanagement-model-swmm S

Mark Gregory
Stormwater Manager
mgregory@prwa.com
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Drinking Water Provisions of the Farm Bill
By Danielle Roslevich
Congress re-authorized the 2018 Farm Bill, or Agricultural
Improvement Act, with overwhelming bipartisan support
to include greater emphasis on source water protection.
The language in Section 2503 (d) of the 2018 Act,
focused on Source Water Protection through Targeting of
Agricultural Practices, states that the Natural Resources
Conservation Service (NRCS), under the United States
Department of Agriculture (USDA), “shall encourage
practices that relate to water quality and water quantity
that protect source water for drinking water (including
protecting against public health threats) while also
benefitting agricultural producers.” This would require
NRCS to “work collaboratively with community water
systems and State technical committees...to identify priority
areas for the protection of source waters for drinking
water,…and (to) offer to producers increased incentives
and higher payment rates than are otherwise statutorily
authorized by the applicable conservation program.”
The Bill directly states that no less than ten percent of the
Conservation Program funding should go to Source Water
Protection. This requires USDA to focus some conservation
efforts in source water protection areas, offering additional
incentives to farmers if they implement management
practices that benefit the local drinking water supply. In
the past, much of the work under NRCS has focused on
meeting Clean Water standards, if focused on water at all.
By setting aside this ten percent, the Bill ensures that USDA
considers protecting drinking water sources in particular,
an additional aspect to maintaining water quality.
Now, source water protection areas can more easily
become a part of well-established NRCS conservation
programs, such as the Regional Conservation Partnership
Program (RCPP), which offers USDA grant assistance to
farmers who partner with nearby water utilities and other
local stakeholders on joint projects that protect or improve
water quality. The reauthorization amends RCPP to
explicitly make projects related to the “protection of source
waters for drinking water” an eligible expense for RCPP
assistance.
While these Conservation Funds under the Farm
Bill are allocated to primarily agricultural entities, we
encourage water suppliers to work with these landowners
in their sourcewater protection areas to implement funds.
Partnerships with NRCS can provide a new aspect to a
source water protection plan, targeting the land that may
be a primary risk to a nearby water source. At PRWA, we
will encourage NRCS and Pennsylvania’s producers to work
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collaboratively with community water systems, recognizing
priority area for sourcewater protection. Please contact
Danielle Roslevich at (814) 574-4249, or droslevich@prwa.
com, to find out how to become part of this collaborative
effort.
NRCS Nation Bulletin 300-19-25: https://directives.
sc.egov.usda.gov/viewerFS.aspx?hid=43499
USDA Tools to Support Source Water Protection:
https://www.awwa.org/Portals/0/AWWA/Government/
USDASWPreport.pdf?ver=2018-06-27-110553-577
NRCS and Source Water Protection: https://
w w w . a w w a . o r g / P o r t a l s / 0 / AW WA / E T S /
Resources/2019WorkWithNRCS.pdf S

Danielle Roslevich
Sourcewater Protection &
Stormwater Planner
droslevich@prwa.com
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GPS: The Technology Of Where It Is And How To Get There
By Mike Emery
GPS is a technology that has fundamentally changed
society. With a GPS you now have the power to know how to
best navigate from one place to another with an easy to use
device such as your phone, or find and locate things VERY
accurately (such as water and wastewater infrastructure). It
is so common now that most people don’t even think about
it. But just 20 years ago to navigate across country you went
to AAA to get a paper “Trip Tick” and followed paper maps
to navigate to where you were going. Many times making
wrong turns along the way and asking locals how to get
somewhere specific. Now you just ask Google. So where
did this technology did it come from?
GPS History
During Labor Day weekend in 1973, a meeting of about
twelve military officers at the Pentagon discussed the creation
of a Defense Navigation Satellite System (DNSS). It was at this
meeting that the real synthesis that became GPS was created.
Later that year, the DNSS program was named Navstar, or
Navigation System Using Timing and Ranging. With the
individual satellites being associated with the name Navstar
(as with the predecessors Transit and Timation), a more fully
encompassing name was used to identify the constellation
of Navstar satellites, Navstar-GPS.Ten “Block I” prototype
satellites were launched between 1978 and 1985 (an additional
unit was destroyed in a launch failure).
The effects of the ionosphere on radio transmission
through the ionosphere, was investigated in a geophysics
laboratory of Air Force Cambridge Research Laboratory.
Located at Hanscom Air Force Base, outside Boston, the
lab was renamed the Air Force Geophysical Research Lab
(AFGRL) in 1974. AFGRL developed the Klobuchar model
for computing ionospheric corrections to GPS location. Of
note is work done by Australian space scientist Elizabeth
Essex-Cohen at AFGRL in 1974. She was concerned with
the curving of the paths of radio waves traversing the
ionosphere from NavSTAR satellites.
After Korean Air Lines Flight 007, a Boeing 747 carrying
269 people, was shot down in 1983 after straying
into the USSR’s prohibited airspace, in the vicinity
of Sakhalin and Moneron Islands, President Ronald
Reagan issued a directive making GPS freely available for
civilian use, once it was sufficiently developed, as a common
good. The first Block II satellite was launched on February 14,
1989, and the 24th satellite was launched in 1994. The GPS
program cost at this point, not including the cost of the user
equipment but including the costs of the satellite launches,
has been estimated at US$5 billion (then-year dollars).
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Initially, the highest-quality signal was reserved for military
use, and the signal available for civilian use was intentionally
degraded, in a policy known as Selective Availability. This
changed with President Bill Clinton signing on May 1, 2000
a policy directive to turn off Selective Availability to provide
the same accuracy to civilians that was afforded to the
military. The directive was proposed by the U.S. Secretary
of Defense, William Perry, in view of the widespread growth
of differential GPS services to improve civilian accuracy
and eliminate the U.S. military advantage. Moreover, the
U.S. military was actively developing technologies to deny
GPS service to potential adversaries on a regional basis.
Since its deployment, the U.S. has implemented several
improvements to the GPS service, including new signals for
civil use and increased accuracy and integrity for all users,
all the while maintaining compatibility with existing GPS
equipment. Modernization of the satellite system has been
an ongoing initiative by the U.S. Department of Defense
through a series of satellite acquisitions to meet the growing
needs of the military, civilians, and the commercial market.
As of early 2015, high-quality, FAA grade, Standard
Positioning Service (SPS) GPS receivers provided horizontal
accuracy of better than 3.5 meters (11 ft.), although many
factors such as receiver quality and atmospheric issues can
affect this accuracy.
GPS is owned and operated by the United States
government as a national resource. The Department
of Defense is the steward of GPS. The Interagency GPS
Executive Board (IGEB) oversaw GPS policy matters
from 1996 to 2004. After that, the National Space-Based
Positioning, Navigation and Timing Executive Committee
was established by presidential directive in 2004 to advise
and coordinate federal departments and agencies on
matters concerning the GPS and related systems. The
executive committee is chaired jointly by the Deputy
Secretaries of Defense and Transportation. Its membership
Continued on Page 54
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includes equivalent-level officials from the Departments of
State, Commerce, and Homeland Security, the Joint Chiefs
of Staff and NASA. Components of the executive office
of the president participate as observers to the executive
committee, and the FCC chairman participates as a liaison.
The U.S. Department of Defense is required by law to
“maintain a Standard Positioning Service (as defined in the
federal radio navigation plan and the standard positioning
service signal specification) that will be available on a
continuous, worldwide basis,” and “develop measures to
prevent hostile use of GPS and its augmentations without
unduly disrupting or degrading civilian uses.”
The GPS service is provided by the United States
government, which can selectively deny access to the
system, as happened to the Indian military in 1999 during
the Kargil War, or degrade the service at any time. As a
result, several countries have developed or are in the process
of setting up other global or regional satellite navigation
systems. The Russian Global Navigation Satellite System
(GLONASS) was developed contemporaneously with GPS,
but suffered from incomplete coverage of the globe until
the mid-2000s. GLONASS can be added to GPS devices,
making more satellites available and enabling positions to
be fixed more quickly and accurately, to within two meters
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(6.6 ft). China’s BeiDou Navigation Satellite System is due
to achieve global reach in 2020. There are also the European
Union Galileo positioning system, and India’s NAVIC.
Japan’s Quasi-Zenith Satellite System (QZSS) is a
GPS satellite-based augmentation system to enhance GPS’s
accuracy.
As you can see GPS has a long history dominated by the
U.S. military, but thankfully freely given to the public in 2000
by then president Clinton. In our next article we will discuss
how GPS works and just some of its potential uses. S

Michael Emery
GIS Specialist
memery@prwa.com
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Energy Efficiency and Financing Possibilities
By Chad Heister, CPA
Recently, I went to the Energypath conference held at
DeSales University in July sponsored by the Sustainable
Energy Fund. The focus of the conference was the
advancement and expansion of energy financing. As
the demand for more sustainable energy and energy
efficiency becomes more widespread, so are the financing
opportunities.
Pennsylvania is the third highest electricity-generating
state in the union, only Texas and Florida generate more.
In Pennsylvania there is a great deal of opportunities for
renewable energy sources. Currently only about 5% of
Pennsylvania’s energy generation comes from renewable
sources and 1% is from solar energy. Governor Wolf is
leading an initial objective of increasing the in-state solar
generation to 10% by 2030. As I’m visiting plants, everyone
is asking me about solar energy, which is an article by itself
and I’ll expand on that in a future issue. The Act 129 rebates,
for now, do not include solar projects, but this money is
available for energy efficiency initiatives.
The first step in considering solar or any other renewable
generation is reducing your current consumption as best
you can. It isn’t smart to spend a lot of money on solar,
wind, or in-pipe micro-turbines, if you are still using
inefficient mechanical devices, practicing bad electricity
behaviors and wasting energy. The first thing to do is call
me for an energy assessment at (814) 404-1335. I can give
several recommendations and ideas to reduce your energy
consumption.
After reducing your current energy consumption,
implementing new energy efficiency devices and possible
renewal energy sources would be next. However, that will
take financing. There are a lot of grants, loans and rebates
available that are available to you for financing energy
efficiency devices and clean and renewable energy. Act 129
of 2008 was brought into law by Governor Rendell we are
currently in phase III which will expire 5/31/2021 and most
likely will be extended into phase IV for another five years
that will expire 5/31/2026.
Act 129 is the legislation that is enabling the main rebate
programs. We are currently in phase III of Act 129, which
in the first two phases have delivered $6.4 billion in benefits
to Pennsylvania and created over 65,000 jobs. Act 129 is
designed to reduce the consumption and peak load of our
existing generation infrastructure. This legislation is to
reduce or eliminate the need for building additional future
power plants in the state.
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The three main financing programs under Act 129 are
distributor instant rebates, direct discounts and standard
program rebates. The first rebate everyone might know
about is the distributor instant rebates. If want to by an LED
light from a Lowes or Home Depo, no rebate application
is required. Just give them your PPL account number and
address of billing and they will automatically give you a
discount on your energy efficient light bulbs. These are
open to all non-residential PPL customers and intended
for small maintenance replacement projects. Rebates over
$1,800 per purchase require pre-approval. For other light
fixtures that use a ballast you must remove the ballast to
get the rebate, therefore you can’t use an LED “plug-andplay” bulb. Those bulbs do use less energy, but there is still
electricity needlessly going through the ballast. If you are
not a PPL customer check with your electric distributor in
your area for similar rebates, the following energy efficiency
rebate webpages are below.
Metropolitan Edison Company - https://www.
f i r s t e n e rg yc or p. c om / s ave _ e n e rg y / s ave _ e n e rg y _
pennsylvania/met_ed.html
West Penn Power - https://www.firstenergycorp.com/
save_energy/save_energy_pennsylvania/west_penn_
power.html
Pennsylvania Power Company - https://www.
f i r s t e n e rg yc or p. c om / s ave _ e n e rg y / s ave _ e n e rg y _
pennsylvania/pennpower.html
Pennsylvania Electric Company - https://www.
f i r s t e n e rg yc or p. c om / s ave _ e n e rg y / s ave _ e n e rg y _
pennsylvania/penelec.html
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Duquesne Light Company - https://www.duquesnelight.
com/energy-money-savings/watt-choices
PPL Electric - https://www.pplelectricbusinesssavings.
com/?utm_source=foryourbusiness&utm_
medium=saveenergy&utm_campaign=pplwebsite
PECO Energy Company - https://www.peco.com/
WaysToSave/ForYourBusiness/Pages/Default.aspx
UGI
Utilities
Inc.
https://www.ugi.com/
save-energy-money/commercial-naturalgas/commercial-gas-equipment-rebates
The other way to save on installing energy saving devices
is through direct discount. This is an installation that is
required to be done by a participating contractor network.
There is no paperwork, the contractor handles the rebate
application process. These are rebates that are meant to
help offset the capital investment for energy efficiency
projects. These projects include LED lighting, integrated
lighting controls, compressed air devices (air tanks, hoses,
refrigerated cycling dryers), variable frequency drives
(VFDs) and refrigeration devices. Combined heat and
power (CHP) and solar projects are NOT currently eligible.
These projects require preapproval and rebates are paid to
the participating contractor. Rebates are calculated at $.15/
kWh saved (3X the standard rebate) up to 80% of the total
project cost.
The last type of rebate is the standard program rebate.
All customers, residential and non-residential, may apply
for rebates through the standard program rebate. The three
projects under this rebate are energy efficient equipment,
custom projects, and CHP (Co-generation projects). The
efficient equipment rebate (for example, light bulbs) is $0.05
per kWh saved, custom projects like (for example, variable
frequency drives) is $0.06 kWh saved and CHP rebates are
$0.03 kWh saved. The standard program rebate requires a
pre-approval application, all custom projects rebates must
be approved BEFORE work starts, because they have to
document your energy use before the project then document
the usage after the project to determine the energy savings.
The applications can be submitted through the PPL Rebate
Portal on their website, you or your contractor can fill out
the rebate application and any contractor may be used to do
the work.
These custom rebates are for everything outside the bulb.
So HVAC, occupancy sensors, controls, office equipment,
VFDs on pumps and motors, CHP, agriculture or let them
know if you have a project that is not listed here to see if it
qualifies. This custom rebate can be 50% of the project or
$500,000.
Continued on Next Page
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Check out some other popular financing available:
•

•
•
•

•

•
•
•
•

•

•

Federal Income Tax Credits – not used for
municipalities, but great for your personal tax
bill. ENERGY STAR ® products are eligible for tax
credits are independently certified to save energy.
ENERGY STAR ® rebate locator - https://www.
energystar.gov/rebate-finder
Database of State Incentive for renewables &
Efficiency – https://www.dsireusa.org/
American Recovery and Reinvestment Act 2009
Pennsylvania – Recovery Act funds to advance its
energy programs for business, energy producers
and homeowners
Pennsylvania Alternative and Clean Energy
program – Loans available for commercial,
industrial, non-profit, school, local governments
and multifamily projects. Approval required before
starting project.
PA Department of Community and Economic
Development
PA DEP
 Pollution Prevention and Energy Assistance
 Energy Financial Incentives for PA businesses
PA Industrial Development Authority – Lowinterest loans and lines of credit that commit to
creating and/or retaining jobs.
Small Business Assistance Grant Program – PA
DEP is now accepting application for small business
advantage grants for pollution prevention and
energy efficiency projects.
The Sustainability Energy Fund –
Financing is available to assist energy
users in overcoming financial barriers
to a sustainable energy future.
USDA Rural Energy for America
Program – (REAP) provides loan
guarantees and grants to agricultural
producers and rural small business
(not just farms) to complete a variety
of projects.

The Sustainable Energy Fund is the administrator of the
C-PACE dedicated to support investing into sustainable
energy through education and investment.
C-PACE is a financing tool that allows a municipality,
individuals, agricultural, commercial, or industry to obtain
private low-cost, long-term financing for energy efficiency,
water conservation, and renewable energy projects. This
program is to facilitate private investment in clean energy.
C-PACE is privately funded, and their projects tend to be
greater than $100,000. Loans from public money like the
Rural Utility Service (USDA) or PENNVEST (EPA) should
be greater than $1,000,000, because of the costs and loan
requirements. For more information of check out their
website at www.pennsylvaniacpace.org. S

Commercial Property Assessed Clean Energy (C-PACE)
C-PACE is probably something you haven’t heard
before, this was signed into law in June 2018, adding
Pennsylvania to the 33 states who have already enacted
this initiative. Solar projects are not a part of the Act 129
rebate programs yet, but C-PACE is one avenue of financing
for solar infrastructure. C-PACE is funded by four funds,
The Sustainable Energy Fund, Keystone Energy Efficiency
Alliance (KEEA), the City of Pittsburgh Sustainability and
Resilience Division, and the Philadelphia Energy Authority.
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Chad Heister, CPA
Energy & Sustainability
Circuit Rider
cheister@prwa.com

New Members of PRWA
System Members
Ken-Man Water Company, Lehigh County
Inframark - Downingtown, Chester County
Country Acres Mobile Home Park, Lebanon County
US Army Corps of Engineers, Tioga County
Valley Run Village, Lancaster County

Non-Transient / Non-Community Members
Diversified Treatment Alternative Centers, Northumberland County

Associate Members
Comstock Environmental - Conshohocken, PA

Ground Water Resources, Fracture Trace Analysis, Selection of Test Wellsites, Test & Production Well Drilling, Pump Tests, New Source
Sampling, Soil & Groundwater Remediation, Phase I & II ESA, VST Removals, Field Service Support, GIS Analysis, Act 2 Investigations &
Cleanups

From: May 9, 2019 - August 13, 2019

Answers to Training Column “Certification Check:
Collection Systems” on Pages 22-25.

http://RuralWaterCalculator.GoH2O.net

1. D

14. B

2. C

15. A

3. C

16. D

4. C

17. C

5. D

18. B

6. C

19. C

7. A

20. A

8. A

21. B

9. D

22. B

10. B

23. B

11. D

24. D

12. B

25. D

13. A
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EADS Group ...............................................................9
Eichelbergers, Inc .................................................... 25
ENetPay..................................................................... 55
Entech Engineering Inc ............................................ 54
Exeter Supply Co., Inc ..............................................27
Fox Tapping ............................................................... 37
Gibson-Thomas Engineering Co., Inc .......................49
Greenman-Pedersen, Inc............................................ 48
Gwin, Dobson & Foreman ............................................36
Herbert, Rowland, & Grubic, Inc .................................15
Kershner Environmental Technologies, LLC............... 13
Laurel Management...................................................57

LB Water ................................................................... IBC
Mid Atlantic Storage Systems..................................22
Mobile Dredging & Video Pipe...................................50
Nittany Engineering & Associates..............................21
Pennsylvania Water Specialties Company...................7
Pittsburg Tank & Tower ...........................................37
Pro Tapping Inc. ......................................................47
PRWA GIS Program....................................................53
Senate Engineering....................................................28
SwiftReach ................................................................ 63
USA Bluebook .........................................................BC
W.C. Weil Company .................................................IFC
Zoeller Engineered Products......................................31

Advertising Spots Available

for 2019

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

