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By Susan Skirta 
Communication Specialist, appi energy

the Growing Interest in Renewable energy Certificates (ReCs)

Whether it’s on your radar currently or not, renewable 
energy is a rising trend that will continue to grow, not only 
this year, but in the decades to come. In the Annual Energy 
Outlook 2021, the U.S. Energy Information Administration 
(EIA) projected that the share of renewables in the U.S. 
electricity generation mix will increase from 21% in 2020, 
to 42% in 2050. Additionally, they’ve predicted that by 
2030, renewables will collectively surpass natural gas as 
the primary source of generation in the U.S. While large 
scale projects like installing solar PV are viable for many 
organizations, a more immediate solution for reducing your 
carbon footprint and taking a more active role in the use 
of renewables is to procure green power by way of RECs 
(renewable energy certificates).

What are RECs?
RECs are one of the most easily accessible options for 

organizations looking to improve sustainability, effectively 
setting organizations up to procure up to 100% green power 
through a simplified transaction. RECs allow you to procure 
electricity in essentially the same way you always have, but 
through a retail energy supplier. So how does it work?

A REC is produced when a renewable energy source 
generates one megawatt-hour (MWh) of electricity and 
delivers it to the grid. RECs are certificates that then transfer 
that renewable energy to the purchaser (you). In other 
words, paired with electricity from the grid, renewable 
energy is being generated on your behalf. In turn, your 
organization can tout that they are procuring x-amount of 
green power; as much as 100% depending on your specific 
goals and needs.

What it Means for Your Facility
RECs can comprise a mix of green power sources - green 

meaning that electricity generated from natural resources 
that replenish themselves over time; wind and solar being 
the most widely known. As the trend and demand for green 
power and renewables continues to build, and as legislation 
continues to push organizations towards increased 
implementation of sustainability and efficiency measures, 
schools are finding themselves in search of financially and 
functionally viable solutions.

For example, the LA School District found themselves 
looking for more green power options, so in May of 2020, 
they turned to APPI Energy. With California mandating 
that 20% of electricity be generated by renewables, they 
were eager to enter a supply contract that would help meet 
their goals. APPI Energy Senior Vice President, Mike 

Payne, offered them a carbon free product and with further 
discussion of renewables and sustainability products. “The 
Los Angeles Unified School District is a large organization 
that prides itself on being progressive and inspiring its 
students,” said Payne. “What better way to inspire your 
students than utilizing renewable energy technology and 
being a pillar for the future? I’m glad I could help them 
secure an energy contract that would allow them to do this, 
and also meet their electricity and natural gas needs as well.” 
Of course, RECs aren’t specific to schools; agribusiness, 
broadcasting, manufacturing, hospitality, healthcare, and 
countless other industries can take part as well. 

Benefits to Organizations
RECs can provide numerous benefits to organizations, 

from reducing greenhouse gas emissions, to meeting 
renewable energy goals, to strengthening stakeholder 
relationships and differentiating your organization’s brand 
and messaging. Additionally, RECs allow your organization 
to source from a wider selection of suppliers, as well as a 
greater variety of renewable sources, such as wind, solar 
and biomass for example. Many organizations use their 
increased procurement of green power to tout themselves to 
both stakeholders and the larger community as businesses 
that are making strides to be more sustainable and “green.” 
Of course, the more immediate benefit is the ease of 
implementation. With no structural changes needed at your 
facility, it’s as simple as locking into an electricity supply 
contract; the way you always have, only with the benefit of 
procuring green power through the purchased RECs.

Interested in learning more? For more information, or to 
receive a complimentary assessment, contact APPI Energy 
at info@appienergy.com or give us a call at 800-520-6685.  S
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training Schedule
October 2021

Schedule is Subject to Change

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

Date Course Contact 
Hours

W/WW/
Both County Instructor Member Non-

Member

10/5/21 #8460 Activated Sludge-A view beneath the Surface 
- Microbiology 3 WW Lycoming S. Leach $70 $95

10/5/21 #6116 Basic Hydraulics 5 Both York T. Long $105 $140

10/6/21 #8402 Fundamental Principles and Techniques in 
Buried Utility Location 5 Both Washington Eastcom 

Assoc. $105 $140

10/7/21 #2952 Securing Drinking Water & Wastewater 
Treatment Facilities 5 Both Beaver R. Holler $125 $165

10/7/21 #3038 Employee Evaluations Basics 4 Both Lehigh C. Heister $105 $140

10/14/21 #3608 GIS 4 Both Erie M. Emery $105 $140

10/14/21 #3038 Employee Evaluations Basics 4 Both Mercer C. Heister $105 $140

10/19/21 #3186 Protecting Your Drinking Water Sources "A 
Hands On Course" 9 W Chester D. Muir $105 $140

10/19/21 #2570 /7524 - Collection System Fundamentals I / 
Collection Rehabilitation & Maintenance 6 WW Lancaster Exeter Supply $105 $140

10/20/21 #3186 Protecting Your Drinking Water Sources "A 
Hands On Course" 9 W Adams D. Muir $105 $140

10/20/21 #5657 Inflow and Infiltration Toolbox 6 WW Centre P. Giunta $105 $140

10/20/21 #3035 Reducing Unaccounted for Water 6 W Snyder W. Malehorn $105 $140

10/20/21 #6114 Operation of Wastewater Treatment Plants 5 WW Montgomery T. Goehring $105 $140

10/21/21 #6527 Flagger Training 3 Both Bedford M. Emery $70 $95

10/21/21 #1658 Using Activated Sludge Process Control 
Tools 6 WW Adams T. Goehring $105 $140

10/26/21 #869/8090 Aerobic Digestion / Let's Clarify Clarifiers 
in Wastewater Treatment 6 WW Schuylkill E.Pietroski $130 $175

10/27/21 #5657 Inflow and Infiltration Toolbox 6 WW Dauphin P. Giunta

10/28/21 #2952 Securing Drinking Water & Wastewater 
Treatment Facilities 5 Both Luzerne R. Holler $125 $165

10/28/21 #6114 Operation of Wastewater Treatment Plants 5 WW Armstrong T. Goehring $105 $140
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October 2021 november 2021

register for classes at:  WWW.PrWa.cOM/StOre
Classes are regularly updated on our website.  Check here for the most up-to-date schedule!

training Schedule

Date Course Contact 
Hours

W/WW/
Both County Instructor Member Non-

Member

11/3/21 #6116 Basic Hydraulics 5 Both Lycoming T. Long $105 $140

11/3/21 #7640 Water and Wastewater Workplace Safety - 
Confined Space, Trenching & Bloodborne Pathogens 6 Both Clearfield B. Spada $165 $220

11/3/21 #5657 Inflow and Infiltration Toolbox 6 WW Lehigh P. Giunta $105 $140

11/3/21 #1658 Using Activated Sludge Process Control 
Tools 6 WW Huntingdon T. Goehring $105 $140

11/4/21 #3608 GIS 4 Both Beaver M. Emery $105 $140

11/9/21 #3038 Employee Evaluations Basics 4 Both Bedford C. Heister $105 $140

11/9/21 #7577 Advanced Disinfection Technologies for 
Water and Wastewater 6 Both Blair M. Harrington $130 $175

11/9/21 #5657 Inflow and Infiltration Toolbox 6 WW Chester P. Giunta $105 $140

11/9/21 #8743 Pressure Gauges and Audits at Water-
Wastewater Plants (SWBT - live online) 2 Both Zoom R. Jethra $45 $60

11/3/21 #7640 Water and Wastewater Workplace Safety - 
Confined Space, Trenching & Bloodborne Pathogens 6 Both Clearfield B. Spada $165 $220

11/10/21 #3036 The 10 Best Kept Water and Wastewater 
Process Management Secrets 6 Both Blair M. Harrington $130 $175

11/16/21 #6527 Flagger Training 3 Both Clarion M. Emery $70 $95

11/16/21 #3038 Employee Evaluations Basics 4 Both Lackawanna C. Heister $105 $140

11/16/21 #8402 Fundamental Principles and Techniques in 
Buried Utility Location 5 Both Schuylkill Eastcom 

Assoc. $105 $140

11/16/21 #6820 Importance of Air Release Valves in Water 
and Wastewater Systems 3 Both Adams Rockacy / 

A.R.I USA $70 $95

11/17/21 #6114 Operation of Wastewater Treatment Plants 5 WW Mercer T. Goehring $105 $140

11/17/21 #6820 Importance of Air Release Valves in Water 
and Wastewater Systems 3 Both Montgomery Rockacy / 

A.R.I USA $70 $95

11/17/21 #3035 Reducing Unaccounted for Water 6 W York W. Malehorn $105 $140

11/17/21 #2952 Securing Drinking Water & Wastewater 
Treatment Facilities 5 Both Dauphin R. Holler $125 $165

11/18/21 #1658 Using Activated Sludge Process Control 
Tools 6 WW Westmoreland T. Goehring $105 $140

11/18/21 #869/8090 Aerobic Digestion / Let's Clarify Clarifi-
ers in Wastewater Treatment 6 WW Luzerne E. Pietroski $130 $175
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training Schedule
december 2021

Schedule is Subject to Change

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

Date Course Contact 
Hours

W/WW/
Both County Instructor Member Non-

Member

12/1/21 #3038 Employee Evaluations Basics 4 Both Centre C. Heister $105 $140

12/1/21 #6527 Flagger Training 3 Both Lancaster M. Emery $70 $95

12/1/21 #6116 Basic Hydraulics 5 Both Washington T. Long $105 $140

12/2/21 #2952 Securing Drinking Water & Wastewater 
Treatment Facilities 5 Both Blair R. Holler $125 $165

12/2/21 #5657 Inflow and Infiltration Toolbox 6 WW Westmoreland P. Giunta $105 $140

12/2/21 #1658 Using Activated Sludge Process Control 
Tools 6 WW Lycoming T. Goehring $105 $140

12/7/21 #146 Operator Health & Safety Survival Guide 6 Both Beaver J. Jordan $105 $140

12/7/21 #8402 Fundamental Principles and Techniques in 
Buried Utility Location 5 Both Clarion Eastcom 

Assoc. $105 $140

12/7/21 #6964 Drinking Water System Fundamentals 101 5.5 W Clearfield W. Malehorn $105 $140

12/8/21 #5657 Inflow and Infiltration Toolbox 6 WW Bedford P. Giunta $105 $140

12/8/21 #3608 GIS 4 Both Schuylkill M. Emery $105 $140

12/9/21 #6114 Operation of Wastewater Treatment Plants 5 WW Luzerne T. Goehring $105 $140

12/9/21 #2952 Securing Drinking Water & Wastewater 
Treatment Facilities 5 Both Chester R. Holler $125 $165

register for classes at:  WWW.PrWa.cOM/StOre
Classes are regularly updated on our website.  Check here for the most up-to-date schedule!
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Liquidity Insights for your Business
By PNC Bank

“Liquidity” refers to how easily you can get your hands on 
cash when your business needs it.

Certain assets are quite liquid — such as cash held in a 
checking account or a savings account. Others are not — 
like property or inventory.

The liquidity of your business is a key metric that 
banks and other financing sources use to determine how 
much they are willing to lend. Liquid assets also support 
day-to-day operations and can serve as emergency funds 
if the unexpected occurs, such as the COVID-19 global 
pandemic, which may cause direct or indirect impacts on 
your business, including loss or insolvency of a major client.

The Three Liquidity Buckets
Think of your cash as being in three buckets: daily 

operating cash, reserve cash and strategic cash.

1. Daily operating cash  is what you need to operate 
your business on a daily or monthly basis. Generally, 
this bucket of cash is held in the most liquid products, 
for example checking accounts and sweep products.

2. You need reserve cash on hand to manage through 
a disruption in your operations. A range of products 
may be used here depending on your organization’s 
ability to forecast cash flows on a daily, weekly and 
monthly basis.

3. Strategic cash is typically invested for the long-term. 
It may be accumulated over time for a specific use, like 
a capital expenditure or an acquisition. Or, you might 
plan to support the strength and overall objectives of 
your organization through longer-term investments. 
Given that the investment horizon is much longer, 
you might consider using fixed income securities, 
or mutual funds, CDs, bonds, or separately managed 
accounts to deliver improved results.

Important Questions to Consider
It is important to remember that every organization is 

different, and the best investment vehicle for one company 
may not be the best for another. Important questions 
organizations should be asking themselves when bucketing 
their cash are:

•	 Given the current environment, how much 
operating and reserve cash do I need on hand?

•	 What are my projected cash flows and cash needs?

•	 What does my investment policy statement allow?
•	 How much time and energy am I able to devote to 

cash management?
•	 How much risk am I comfortable with accepting?

At PNC, we combine a wide range of treasury management 
solutions and financial resources with a deep understanding 
of your business to help you achieve your goals. To learn more 
please contact Ben Gorgonzola at benjamin.gorgonzola@
pnc.com or visit pnc.com/businessresiliency.  S

The information and materials were prepared for general 
information purposes only and are not intended as legal, tax 
or accounting advice or as recommendations to engage in any 
specific transaction, including with respect to any securities 
of PNC, and do not purport to be comprehensive. Under no 
circumstances should any information contained in these 
materials be used or considered as an offer or commitment, 
or a solicitation of an offer or commitment to participate in 
any particular transaction or strategy. Any reliance upon any 
such information is solely and exclusively at your own risk. 
Please consult your own counsel, accountant or other advisor 
regarding your specific situation. Any opinions expressed in 
these materials are subject to change without notice.

PNC is a registered mark of The PNC Financial Services 
Group, Inc. (“PNC”). 

©2021 The PNC Financial Services Group, Inc. All rights 
reserved.
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Boards and Councils Best Practices
by chad heister, cpa

We all have to deal with boards and councils, some of us 
more than others.  What role do governing councils serve 
and what is the metric we can use to see if we have a healthy 
board?  

I’ll get the civic lesson out of the way.  Boards and councils 
depend on the municipality structure of your system.  
Whether you are a city, borough, township, or municipal 
authority.  Each municipality has its own rules and 
guidelines.  Some board members are elected officials, and 
some are appointed; some have to be a consumer of the utility 
system while others don’t, but they do have to live in the 
incorporated municipality.  There are other qualifications; 
for example, a member should not have conflicts of interest 
and must be a taxpayer in the municipality.  Authority 
boards are also required under the State Ethics Act to fill 
out an ethics form every year.

Board members have several basic responsibilities.  
They act as a trustee for the general public, they have a 
fiduciary responsibility, and they are to lead by example to 
their employees.  There have been discussions in the state 
legislature for at least the last ten years about the future of 
water and wastewater systems and their autonomy, because 

of a lack of sustainable leadership, inadequate infrastructure, 
and lack of financial viability.  

Boards are to protect the public interest by listening to 
their concerns before making decisions.    We can’t please 
everyone, but we still must listen to the public and care 
about their concerns.  However, a board might have to 
act against public opinion for the good of the public to be 
financially viable and sustainable.  

Boards have a fiduciary responsibility to the public.  Unlike 
other government entities, water and sewer authorities do 
not receive tax revenues.  They are a governmental enterprise 
fund, which means we are providing a service and receiving 
a revenue directly from that service.  The board must 
evaluate that they have sufficient revenues to pay operational 
expenses, maintain sufficient cash flow, provide enough 
capital funds for improvements and expansion, swapping 
out infrastructure and other unexpected emergencies.  

Boards also must be leaders.  Leaders in mission, vision, 
and integrity.  All businesses start with a mission.  It answers 
the question, “Why does this system exist? or What is our 
purpose?”  An example could be:
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Chad Heister, CPA 
Energy & Sustainability  

Circuit Rider 
cheister@prwa.com

•	 “We will provide sustainable and efficient water 
treatment to our customers through expertise and 
integrity.”

This statement is specific enough, so we pick our battles 
between what’s important and what isn’t.  In addition, it’s 
broad enough to give the workers and the public our prime 
values of – sustainability, efficiency, expertise, and integrity.

Next is vision, it answers the question of, where are we 
going and where do we want to be?  It’s a specific statement 
that is a wish list of our long-term aspirations.  It gives us 
a finish line, something to shoot for, but this finish line is 
always moving five or ten years down the road.  For example:

•	 “Awesome Municipal Authority strives to be 
financially viable, maintaining our infrastructure 
and be environmentally responsible.”

Lastly, the board must be people of integrity if it is going 
to trickle down to the lower rank and file.  Boards lead by 
example.  In business, we call this the “Tone at the Top”.  In 
the graphic you see 80% of the communication is lost from 
the Board to the Workers.  The board’s mission, vision and 
integrity must be communicated clearly and frequently to 
have an impact on the whole organization.  Board members 
need to be a help and have their people’s back and not be a 
hindrance.

Board members need to use due diligence to investigate 
things that don’t pass the smell test.  Ask questions, ask 
professionals, take seminars to better understand your 
responsibilities.  There was one board that was told by their 
bookkeeper that they didn’t have to have audited financial 
statements.  The Municipal Authorities Act requires 
authorities to have annual audited financials.  The board 
believed her and turned out she was embezzling money 
from the system.  

Board members also should have a broader responsibility 
to the public.  One board member was heard to say that the 
only reason he is on this board is so rates never go up.  That 
is not just a simplistic narrow view, but it’s a bad business 
practice.  A business that doesn’t adjust for rate increases 
and inflation is not going to be in business very long. 

Finally, this all starts and ends with intentionality.  Board 
members have to be intentional every meeting to pay 
attention to the condition of their system, the future needs 
of the system, the continued training of their employees 
and financial health of their organization.  They must be 
intentional in helping the employees, giving them authority 
and support to do their jobs.  They have to be intentional 
about not only making policies that affect the public, but be 
people of integrity to stick to it, even if it is unpopular and 
may cost more in the short-term.

Other board tips:
•	 Be present and on time – It's extremely hard to 

get someone off of an authority board if they don’t 
want to, but if they miss three consecutive meetings 
they can be removed.

•	 Leave the Authority in better condition than you 
found it - financially, structurally, and overall more 
sustainable.

•	 take PrWa and PMaa (Pennsylvania Municipal 
authority association) classes – Get educated.  
Unlike some states, Pennsylvania is behind in 
requiring board members to receive contact hours, 
but they desperately need it.

•	 Have good internal controls to prevent theft – It’s 
easy for fraud to happen if there are no internal 
controls. If you only have a bookkeeper and an 
operator this cannot occur.  So, the board may 
need to get involved, making deposits, reconciling 
the bank accounts, opening mail, double signing 
checks, etc.  Fraud prevention is cheaper and more 
effective than fraud detection.  This is the board’s 
responsibility not your CPA’s!  S

Communication lost in an organization

References:

 Bateman, Thomas and Snell, Scott. Management-The New 
Competitive Landscape, pg. 468

100 %  
Board

63%  
Vice Presidents

56% 
General Managers

40% 
Plant Managers

30% 
Supervisors

20% 
Workers
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Legislative Update
DeP to Move Forward with a Proposed Rulemaking to establish an 
MCL for PFOA
by erik ross

EQB Adopted DEP’s Recommendation on June 15, 2021
On August 15, 2017, the Environmental Quality Board 

(EQB) accepted a rulemaking Petitioni from the Delaware 
RiverKeeper Network (DRN) for study relating to EQB 
policy for processing petitions—statement of policy. 
The petition requested the amendment of 25 Pa. Code 
Chapter 109 (relating to safe drinking water) to establish a 
maximum contaminant level (MCL) for Perfluoro-octanoic 
Acid (PFOA) not to exceed six parts per trillion. The 
Department of Environmental Protection (DEP) was tasked 
with preparing a reportii evaluating the petition.

During its evaluation period, DEP actions included: 
•	 Securing additional toxicology resources (Drexel 

University contract) to assist in evaluating the Petition. 
•	 Developing and conducting a PFAS Sampling Plan 

to generate statewide occurrence data.
In addition, DEP’s reportiii (April 16, 2021) identified 

several actions that DEP has implemented to address PFOA 
and protect public health, including: 

•	 Implementing the U.S. Environmental Protection 
Agency’s (EPA) Health Advisory Level (HAL) of 70 ppt 
as an interim measure by requiring one-hour reporting, 
collection of confirmation samples, issuance of Tier 2 
public notice, collection of quarterly samples, and addi-
tional actions to reduce levels below the HAL.
•	 Drexel University is contracted to review other 

states and federal agencies’ work on MCLs; independent-
ly review the data, science and studies; and develop rec-
ommended maximum contaminant level goals (MCLG) 
for select PFAS.

 � MCLGs are non-enforceable, developed solely 
based on health effects, and do not take into 
consideration other factors, such as technical 
limitations and cost.

 � MCLGs are the starting point for determining 
MCLs.

DEP Sampling Plan – “The results do not indicate 
widespread PFAS contamination.”

The statewide sampling plan began in June 2019. Samples 
collected by DEP were analyzed by an accredited laboratory 
for six PFAS chemicals: Perfluorooctanesulfonic acid 
(PFOS), Perfluorooctanoic acid (PFOA), Perfluorononanoic 
acid (PFNA), Perfluorohexane sulfonate (PFHxS), 
Perfluoroheptanoic acid (PFHpA), and Perfluorobutane 

sulfonate (PFBS).   Sampling was temporarily suspended 
from March 2020 to July 2020 due to the COVID-19 
pandemic and resulting business closures and travel 
restrictions established under the Governor’s Emergency 
Declaration. Sampling resumed in August 2020 under an 
approved health and safety plan.  Sample collection activities 
were completed by the end of March 2021.iv

For the sampling conducted beginning in 2020, the analysis 
method used was changed from EPA Method 537 (detects 
only 6 PFAS) to EPA Method 537.1 because this method can 
detect 18 PFAS. This change was made in order to generate 
additional occurrence data, so samples were recollected from 
all of the facilities that were sampled in 2019.v

DEP identified 493 public water system sources as 
potential sampling sites because they met the criterion of 
being located within a half mile of a potential source of PFAS 
contamination, such as military bases, fire training sites, 
landfills, and manufacturing facilities. Of those, DEP tested 
372 targeted sites and 40 sites that were not located within 
a half mile of a potential source of PFAS contamination to 
establish a baseline.vi

Of the PFAS chemicals sampled, PFOS and PFOA 
were most common, being detected at 103 and 112 sites, 
respectively.vii 

Of the sites with detections, only eight PFAS were 
detected. The eight PFAS that were detected are: PFOS, 
PFOA, PFNA, PFHxS, PFHpA, PFBS, Perfluorohexanoic 
acid (PFHxA), and Perfluoroundecanoic acid (PFUnA). Of 
the 412 total samples, two of the results were above the U.S. 
Environmental Protection Agency (EPA) Health Advisory 
Level (HAL) of 70 parts per trillion (ppt) for the combined 
concentrations of PFOS and PFOA: State of the Art, Inc. 
in Centre County, and Saegertown Borough in Crawford 
County.  Results were non-detect for the other 10 PFAS that 
were tested.viii

Summary of DEP’s Report - April 16, 2021
•	 Based on Drexel University’s work and DEP’s PFAS 

Sampling Plan data, DEP concluded that additional 
measures were needed to protect public health. 
•	 DEP determined that DRN’s basis for its petition 

recommendation failed to recognize the process that 
DEP must follow when setting an MCL. 
•	 DEP concluded that DRN did not consider all 

relevant factors when recommending the MCL for 
PFOA not to exceed 6 ppt.
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•	 DEP must consider other factors in addition to 

health effects when proposing an MCL as required 
by the Federal Safe Drinking Water Act (SDWA) 
and Pennsylvania’s Regulatory Review Act (RRA), 
including: 

 � Technical limitations such as available analytical 
methods and detection and reporting limits 

 � Treatability of the contaminant and available 
treatment technologies 

 � Costs
•	 DEP agreed with DRN’s Petition in that DEP should 

move forward with a proposed rulemaking to set an 
MCL for PFOA, but DEP did not believe that DRN’s 
proposed MCL was developed appropriately. 

•	 DEP’s proposed rulemaking should be based on 
available data, studies, and science, and should 
consider all factors such as health effects, technical 
limitations, and costs. 

•	 DEP recommended that the EQB move forward with a 
proposed rulemaking to establish an MCL for PFOA.ix

EQB Adoption of DEP Recommendation
On June 15, 2021, the EQB adopted the DEP’s 

recommendationx that the EQB move forward with 
a proposed rulemaking to establish an MCL for 
perfluorooctanoic acid (PFOA).  However, DEP recommend 
that the number in the DNR Petition not be the basis for 
the proposed MCL.  Instead, DEP’s proposed rulemaking 
will be based on available data, studies, and science, and 
should consider all factors such as health effects, technical 
limitations, and costs.

Pre-Draft Proposed PFAS Rule 
DEP brought a “Pre-Draft Proposed PFAS Rule”xi before 

the Public Water System Technical Assistance Center 
(TAC) Advisory Boardxii on July 29, 2021.  The “Pre-Draft 
Proposed PFAS Rule” includes a proposed PFOA MCL of 
14 ppt that is a 90% improvement in health protection as 
compared to the current EPA HAL of 70 ppt.  In addition, 
the “Pre-Draft Proposed PFAS Rule” includes a proposed 
PFOS MCL of 18 ppt that is a 93% improvement in health 
protection as compared to the current EPA HAL of 70 ppt.  
DEP believes this “Pre-Draft Proposed PFAS Rule” strikes a 
balance between public health protection and costs.  

What comes next?
DEP will now prepare a proposed rulemaking for 

consideration by the EQB, possibly in the Fall, which will 
then go out for public comment after publication in the 
Pennsylvania Bulletin and start the lengthy regulatory 
review process.

It is also important to note that EPA is moving forward 
with the MCL process as outlined in the Safe Drinking 

Water Act (SDWA) for perfluorooctanoic acid (PFOA) and 
perfluorooctane sulfonate (PFOS).  EPA expects to publish 
a proposed rule by March 2023. A final rule is not likely 
before August 2024, so the compliance deadline is expected 
to be in 2027.    

Conclusion
As an industry, PFAS are something we need to be 

concerned with and by working with DEP and EPA we can 
be part of the solution.  I urge you to follow the regulatory 
review process on this important issue and consider lending 
your voice during future public comment periods at the 
state and federal level.  S  

(Endnotes)
i  Delaware RiverKeeper Network Petition, 8/15/2017 
https://files.dep.state.pa.us/PublicParticipation/Public%20
Par t i c ip at i o n% 20 C enter/Pub Par t C enter Po r t a lF i l es/
Environmental%20Quality%20Board/2017/August%2015/
PFOA%20Petition/PFOA%20Petition.pdf 
ii  DEP Report, April 16, 2021  https://files.dep.state.
pa.us/PublicParticipation/Public%20Participation%20Center/
PubPartCenterPortalFiles/Environmental%20Quality%20
Board/2021/June%2015/03_PFAS%20Petition/01c_App%20
3%20PFOA%20Petition_Eval%20Report%20April%2016%20
2021.pdf 
iii  IBID
iv  DEP Press Release: “Wolf Administration Announces 
Final PFAS Statewide Sampling Results,” 6/3/2021  https://
www.ahs.dep.pa.gov/NewsRoomPublic/ar tic leviewer.
aspx?id=21961&typeid=1 
v  IBID
vi  IBID
vii  IBID
viii  IBID
ix  DEP PowerPoint Presentation Before EQB, June 
15, 2021  https://files.dep.state.pa.us/PublicParticipation/
Public%20Participation%20Center/PubPartCenterPortalFiles/
Environmental%20Quality%20Board/2021/June%2015/03_
PFAS%20Petition/03_PFOA%20Petition_EQB_6.15.2021.pdf 
x  DEP Recommendation to EQB, June 1, 2021  https://files.
dep.state.pa.us/PublicParticipation/Public%20Participation%20
Center/PubPar tCenterPor talF i les/Environmental%20
Quality%20Board/2021/June%2015/03_PFAS%20Petition/01_
PFOA%20Petition%20DEP%20Recommendation_FINAL.pdf 
xi  Pre-Draft Proposed PFAS Rule, July 29, 2021  https://
www.dep.pa.gov/PublicParticipation/AdvisoryCommittees/
WaterAdvisory/TAC/Pages/2021-Meetings.aspx 
xii  Public Water System Technical Assistance Center 
(TAC)  https://www.dep.pa.gov/PublicParticipation/
AdvisoryCommittees/WaterAdvisory/TAC/Pages/default.aspx 



keystone tap fALL 202112

Certification Exam Study | Feature
Certification Check
by wendy malehorn

The Pennsylvania Department of Environmental 
Protection has certification examinations scheduled into 
November.  Take advantage of all the opportunities to 
maintain or increase your certification.  Here are some 
practice questions applicable to both the water and 
wastewater examinations.  If you have any questions or 
concerns, feel free to call the helpful staff at PRWA.  S

1. Employees must be trained on ______________ 
procedures before performing maintenance:
a. Lock-out/tag-out
b. The Surface Water Treatment Rule
c. Filter backwash
d. All of the above

2. Minimum trench depth which requires trench wall 
shoring:
a. 2 feet
b. 3 feet
c. 4 feet
d. 5 feet

3. A second barrier or an outer wall of a double 
enclosure which will contain any leak or spill from a 
storage container is an example of:
a. Primary Restriction
b. Secondary Enforcement
c. Secondary Containment
d. Primary Containment

4. Chlorine existing in water as hypochlorous acid and 
hypochlorite ions:
a. Free Available Chlorine
b. Advance Chlorine Residual
c. Total Chlorine
d. Chlorine Demand

5. Required information for accurate determination of 
chemical dosages:
a. Chemical Feed
b. Plant Flow
c. Chemical Density
d. All of the Above

6. Safety Data Safety Sheets (previously MSDS) provide 
information on:
a. Chemical Handling and Storage
b. Chemical Composition/information on 

ingredients
c. A and B
d. None of the Above

7. Equipment worn to minimize exposure to serious 
workplace injuries and illnesses:
a. PPE 
b. FFA
c. NIOSH
d. All of the above

8. An Emergency Response Plan:
a. Is not necessary in a water filtration plant
b. Is a list of guidelines used to permit the release 

of chemicals 
c. Can ensure employees are prepared and know 

what actions must be taken and what materials 
will be needed during a chemical spill

d. All of the above

9. Before excavating to install or repair a water main 
you should always:
a. Notify all other utilities to mark any lines they 

may have in the area.
b. Service your digging equipment.
c. Arrange your tools on the truck.
d. Take auxiliary pumps to pump the water out of 

the ditch.

10. Before entering a confined space, the atmosphere 
must be prepared and monitored by:
a. Continuous air monitoring equipment 

provided and operational
b. Oxygen level maintained over 19.5% but less 

than 21%
c. Providing continuous ventilation 
d. All of the above 
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11. Spacing between ladders or other means of egress in 

a trench must be such that a worker will not have to 
travel more than:
a. 25 feet laterally to the nearest means of egress
b. 36 feet laterally to the nearest means of egress
c. 15 feet laterally to the nearest means of egress
d. Do not need ladders in a trench

12. Shoring requirements depend on which one of the 
following:
a. local activities
b. soil conditions
c. depth of the trench
d. All of the above

13. What is the pressure (in psi) at a point 22 feet below 
the surface?
a. 51 psi
b. 35 psi
c. 9.5 psi
d. 4.7 psi

14. The certification board may revoke, suspend or 
modify a certificate if it is found an operator has: 
a. Been negligent
b. Committed fraud
c. Falsified an application or operating records
d. All of the above

15. When filling in an excavation pit, the fill must be 
compacted after every________inches of lift?
a. 12”
b. 24”
c. 36”
d. 6”

16. The effectiveness of chlorine_____________ as the 
pH___________
a. Increase, not effected
b. Decreases, increases
c. Increase, increase
d. Decrease, decrease 

 
 

17. At breakpoint, further addition of chlorine will result 
in a:
a. Free chlorine residual that is indirectly 

proportional to the amount of chlorine added 
beyond the breakpoint.

b. Free chlorine residual that is directly 
proportional to the amount of chlorine added 
beyond the breakpoint.

c. Free chlorine residual that is disproportional 
to the amount of chlorine added beyond the 
breakpoint.

d. Total chlorine residual that is indirectly 
proportional to the amount of chlorine added 
beyond the breakpoint.

18. A regular preventative maintenance program for 
equipment is:
a. In the manufacturer’s specifications
b. Not needed
c. Developed when equipment shows signs it 

needs repaired
d. Regularly modified by system staff

19. Uncertified and not appropriately certified operators 
can only make process control decisions when:  
a. They can never make process control decisions
b. Under direction of an appropriately certified 

operator
c. Using (SOP) developed by a certified operator
d. Both B and C

20. The majority of sampling inaccuracy is the result of: 
a. Confluent growth
b. Laboratory maintenance
c. Poor sampling techniques
d. None of the above

 

anSWerS tO theSe queStiOnS can Be 
fOund On Page 31.

Wendy Malehorn
Training & Education 

Development 
wmalehorn@prwa.com
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spare the Water - Don't Drain the tank
by erin schmitt, media director/technical writer for pittsburg tank & tower group

Water is a precious commodity.  It would seem water is 
abundant since it covers more than two-thirds of the Earth.  
However, only about 2.5 percent is freshwater, including 
glacier ice and underground water, according to the United 
States Geological Survey.  So, only about 1 percent of the 
world’s water supply is readily available.  

In the United States, some communities have better 
access to water than others, depending on how readily 
available freshwater is, the quality of the water, and the state 
of the infrastructure storing and delivering the water to 
residences and businesses.  Most communities store water 
for drinking, fire protection, and process purposes, usually 
in aboveground or underground storage tanks.  

The National Fire Protection Association calls for inspections 
on fire protection tanks without cathodic protection every three 
years at a minimum. If tanks do have cathodic protection, they 
can go five years without inspections.  The American Water 
Works Association also recommends that storage tanks be 
inspected every three to five years, at least.  Tank inspections 
help gauge the integrity and safety of a storage tank.  Professional 
inspectors also have a worklist of applicable AWWA, NFPA, and 
other codes that they refer to make sure the tank is up to code. 

While inspecting tanks is necessary to ensure their 
integrity, it’s costly and wasteful to take a tank out of service.  
If it’s a fire protection tank, a backup must be immediately 
available in case of a fire.  That might mean putting an old 
tank temporarily back online or employing a portable tank 
– which is an added expense.  If it’s a potable water tank, it’s 
not quite as critical that the water is immediately available, 
so backup tanks are rarely necessary.  

Over the past decade, people have been increasingly 
turning to remotely operated underwater vehicles to inspect 
or clean their water storage tanks.  The compact robots can 
be easily sanitized and dropped inside a full water tank 
without emptying it and taking the tank out of service.  
Inspectors don’t have to set foot inside the tank – preventing 
any potential confined space safety hazard. Instead, they 
remotely control the compact robots from outside the 
structure. 

Operating an ROV is not dissimilar to maneuvering a 
remote-control plane – except instead of keeping direct eye 
contact on the robot, the inspector will look at a screen. 
Equipped with a camera, the robots move methodically to 
capture video of the tank’s interior condition.  The images 
are then projected on the screen so that the inspector can 
see them. 

Companies may own ROVs or drones, but they may not 
necessarily have a background in inspecting tanks.  Plenty of 
tank inspection companies do have that background while 
still offering affordable ROV inspections and cleanouts. 

ROVs can clean most aboveground and underground 
storage tanks. Certain styles of tanks – those with bolted 
floors, an extremely steep bowl, or ones equipped with 
baffles or other interior equipment that a robot could 
get hung up on – should be cleaned out using a different 
method.  If there is too much sediment in a tank, the robot 

During ROV Cleanout
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might also stall and be unable to clean.  It’s the contractor’s 
responsibility to explain and warn of any potential problems.  
Contractors should also recommend what style of cleanout 
would work best with the tank.  

Trained and licensed divers can also inspect and clean 
tanks without having to drain them.  Much like the robots, 
the divers disinfect their diving suit and equipment before 
entering the tank to prevent outside contamination. Divers 
are also equipped with a video that can record what the 
tank’s interior looks like. Having eyes in the tank can be 
invaluable.  The divers can spot smaller trouble spots that 
the robot might pass over.  They will also be able to see 

better through the cloud of mud and sediment that’s stirred 
up.  A dive inspection will take longer on average than one 
performed by a robot, but it will be thorough.  Divers can 
clean tanks faster than a robot, normally.  

ROV inspections are quicker than dive inspections, yet 
they are still remarkably efficient and economical. Due to 
the hazards of having a person in a confined space, it’s safer 
to have a robot perform an inspection rather than having 
someone inside the tank.  It is up to the owner to decide 
between diver and robot.  

Both divers and ROV inspections utilize cameras.  The 
quality of the images captured, whether that’s by a diver 
or a robot, will depend on how murky the water is inside 
the tank.  If the tank is full of sediment, dust and particles 
will likely be stirred up so that it’s hard to get clear images.  
Since a diver is much larger than a robot, they can stir up 
more dust. But the diver can also better adapt how they are 
moving in the water so that they don’t disturb the sediment.  

Whether a robot or diver inspects the tank, either method 
can help conserve valuable water.   S

After ROV Cleanout
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Tunkhannock Borough 
Municipal Authority

Facing the challenges of the year 2020. 
The year 2020. Or how we stopped worrying and loved 

the challenge. Well, maybe love is too strong a word.
Our system, Tunkhannock Borough Municipal Authority, 

is in Wyoming County, just north of Scranton, supplies water 
and wastewater service to Tunkhannock Borough and parts of 
Tunkhannock Township. We are a small community system 
with a population of approximately 1,700 and a staff of six. 

The staff of six consists of three old timers and three new 
hires. At the beginning of 2020, all three new employees had 
been on the job for less than a year. We were just beginning 
to build a team and get caught up on that ever growing “TO 
DO” list. In the last five years we had employee turnover 
on an average of one every three to six months. Recent 
changes made by the Board had finally attracted the people 
we needed.

But then just as we were settling in and rolling up our 
sleeves the world changed. March 2020, COVID- 19 stopped 
the world. Maybe the world could pause but as you all know, 
water and wastewater systems cannot. We are essential 
critical workers – though the definition of essential critical 
worker was not defined the same by all during COVID. But 
that is another topic.

Our manager called the staff together to form a plan of 
action that would keep our employees and community safe 
while maintaining both the water and wastewater systems. 
A challenge all like systems faced. Our manager, Roger 
Hadsall has been on the job for over twenty years, holds 
both a water and wastewater operator license and two years 
ago began serving on the Board of PA Rural Water. OK, 
enough about him.

At the beginning of COVID there was little direction 
from local, state, or federal agencies as to how water/
wastewater systems should continue to function. It was up 
to us to make it work, somehow. Our first step was to break 
the staff into two teams for both water and wastewater (w/
ww), rotate the schedules with one w/ww team on duty, 
the other on standby. This allowed us to keep all employees 
working without losing personnel. The office was closed to 
the public, but customers could continue to reach us 24/7 
by phone or e-mail. The administrative staff combined both 
remote and solo office time. OK, this set up worked but it 
was only to be short time solution for a short time problem. 
But it was not a short time problem, was it. Now how to get 
back to work and keep it safe for all. 

Get back to work we did. In fact, looking back at 2020 
now, you could say it was one of our most productive years. 
Working through the social distancing, masks, sanitizing 
and hand washing. All w/ww operators know how to wash 
their hands to control bugs and infection.

TBMA Staff- (From left Old Timers)- Roger Hadsall, Manager, Luanne 
Snover, Office Manager, Betsy Brown, Asst to the Manager, (New Hires) – 

Chris Faux, System Tech 1,  Kelly Wood, System Tech, John Gartner, System 
Tech 1

New TBMA Swale Brook pumphouse 2020.
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The projects we were able to complete are both large and 
small. With the largest being a new pumphouse that was 
many years overdue for replacement at our Swale Brook 
well site. A project that had been in the works for a long 
period but had an unlucky start date of 2020. Strict COVID 
safety protocols were implemented with both contractors 
and engineering and project bids were received outdoors in 
the office parking lot. 

The next project involved the elimination/relocation of 
diversion manholes. Another challenge. The force main was 
deeper than projected and the relocation was abandoned. 
Relocation of the force main/discharge elevation would 
eliminate the capability to allow sewage flow forward from 
the sewage pumping station during a power outage. Then 
a void was discovered under the street pavement requiring 
the contractor to fill it with grout. The challenge was met 
and completed.

Then a new generator at our Ravine well site was installed to 
comply with the DEP mandate for the uninterrupted service 
deadline of 2020. This required updated electrical, transfer 
switch and additional security fencing. Also due to a DEP 
mandate we were required to reduce the chlorine residual 
in the effluent at our sewage treatment plant. UV was the 
planned choice for disinfection, but we could not comply using 
this option by the deadline and therefore went to chemical 
dechlorination. Challenge met with temporary solution.

While all the above projects were progressing, there 
were still the day-to-day routine tasks and some additional 
challenges. Like reading meters to generate the bills for 
revenue. Readings were estimated both in April 2020 and 

April 2021. In 2020 due to the initial COVID outbreak and 
in 2021 due to two employees testing positive. The rest of the 
staff had to be tested/retested and critical workers COVID 
protocol initiated. The remaining staff could not go home 
and wait, they had to work. 

Continuing, we had to try to keep up with PA One Call 
mark outs for the new natural gas lines being installed 
covering 75% of our service area and repairs of water and 
sewer lines hit during the contractor’s excavation.  This 
required weeks and weeks of our manager’s and employee’s 
time. Oh, and then, remark those lines again and again. 

The tasks continued with new trusses for the Ravine water 
station, replacement gutters, fencing and roof for the Hill 
Reservoir station, four new sewage pumps, audit, blocked 
sewer mains, leaking water lines and you get the idea just 
more, etc., etc., etc.

Yep, it was a challenging year but as a team we met all 
challenges head on. Now our next challenge keeping our 
team. The newest threat to our team, fast food. No, not the 
consumption of such (well maybe) but the higher wages being 
offered. It is hard to hold onto an employee who has an untold 
amount of responsibility as a w/ww operator, when they can 
make the same amount of money flipping burgers with limited 
responsibility. If it is not the fast-food industry it is the natural 
gas industry looking to pinch our trained workers offering 
wages our small system would struggle to match.

Through it all it was the teamwork of the employees 
working together, meeting challenges which kept the 
system working in the wacky year that was 2020. We are 
critical essential workers. We get the job done no matter the 
challenge.   S   

Pine Street manhole relocation project.
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the Best educators
by wendy malehorn

The United States of America is committed to promoting 
and protecting public health and the environment.  Over 
100 years ago, water-borne illnesses were the leading cause 
of death in the United States.  Recognizing the connection 
between water quality and disease, our leaders proved 
American’s are resilient and creative.  Community leaders, 
scientists, engineers, and hard-working Americans who 
were concerned for the public’s health built an industry with 
unyielding integrity.  Over time, drinking water and wastewater 
treatment systems were built to fit most community’s varying 
needs.  Working together scientists, engineers, regulators, 
and operators provide Americans access to high-quality 
water while protecting the environment.

Today, most communities in the United States have either 
a water and/or wastewater treatment facility.  Many systems 
were built prior to the federal government developing the 
Environmental Protection Agency (EPA); however, the 
passage of the Clean Water Act in 1972 and the Safe Drinking 
Water Act in 1974 triggered the push for more water 
and wastewater infrastructure.  As the industry grew, the 
profession saw a huge influx in staffing.  That staff helped to 
grow an industry that now provides infrastructure that is not 
only critical for public health and human survival, it supports 
socio-economic development and healthy ecosystems.  In 
short, a wide range of highly ethical and morally responsible 
professionals maintain a highly regulated, critical industry.

For over a decade, industry reports have discussed 
the need to renew and replace the aging water treatment 
infrastructure.  However, rarely is it mentioned that the 
industry is relying on a good bit of seasoned operators, 
engineers, maintenance personnel, and regulators.  In 2010, 
due to system staff reaching retirement age, professionals 
forecasted a mass exodus of staff.  This prompted the 
development of a better understanding of the water sector 
in addition to offering funding and incentives for students 
to study water topics.  However, young, qualified individuals 
wanting to fill the shoes of existing staff are still few and far 
between.  Consequently, not only is the industry in urgent 
need of repair, there is an imminent talent shortage.

How to address these two enormous problems has eluded 
our leaders.  The water sector is experiencing a funding 
problem characteristic to the entire nation.  Therefore, 
maintenance has been deferred and open positions have 
been left vacant.  Infrastructure failure is not an option; 
therefore, funds will be found to rebuild.  However, the 
investment will be wasted if not accompanied by a skilled 
workforce that is trained in 1) production, collection, 
distribution and treatment of drinking water and wastewater 
2) water/sewer line and related infrastructure construction 
3) trenching, excavating and building systems 3) consulting 
services 4) engineering/design services and 5) governmental 
regulations.  A commitment must be made by leaders on 
the local, state, and federal level to not only rebuild systems 
but to allow existing staff to teach and train new staff.  

Those who construct, operate, design, and govern water 
infrastructure need to not only gain formal education, they 
need to be afforded the opportunity to receive extensive 
on-the-job training from those who are well versed in the 
current and future needs of the industry.  Existing staff have 
learned through the school of hard knocks while building 
the industry from the ground up through blood, sweat, and 
tears.  If given the opportunity, they will help new staff avoid 
making the same mistakes they made and the industry will 
continue to thrive while protecting public health and the 
environment.  Truly, the best educators are those that have 
built and maintained a particular community and have 
watched the need for necessary regulations.  S

Wendy Malehorn
Training & Education 

Development 
wmalehorn@prwa.com
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Wastewater | Column
Why is this happening?
by tom goehring

If you have attended any activated sludge class, you 
have heard people talk about fast or slow settling sludge, 
bulking sludge, or rising sludge and what effect those will 
have on your process.  Hopefully, corrective action for 
those conditions were also discussed.  But what often is 
not discussed is why these things occur, so let’s take a few 
minutes to look at what causes these conditions.

We all have been taught that young sludge settles slowly, 
and old sludge settles fast.  When there is an overabundance of 
food, the bacteria just swim around eating and reproducing 
without a care in the world.  The bacteria in the activated 
sludge process will not start to form a floc particle if there 
is that much food available and no competition for it.  This 
is referred to as the accelerated growth phase.  During this 
phase sludge settles slowly because young sludge is light 
and fluffy, and it is required to settle as individual particles 
because there is no floc formation.  After most of the solids 
have settled, it is very common to have some particles left 
behind in the supernatant ranging from the diameter of a 
pencil eraser to the diameter of a dime.  This is referred to 
as “straggler floc”.

As the available food decreases, the bacteria enter the 
stationary phase of growth and create a slime layer that 
coats their bodies and makes them stick together to form 
a good floc particle.  This creates a nice settling sludge 
with a clear supernatant and a happy operator.  However, if 
the sludge is allowed to get too old (high MCRT, low F/M 
ratio) the quality of the effluent will start to deteriorate.  
An old sludge generally equates to a higher mixed liquor 

suspended solids concentration which means the solids 
loading on the clarifier is increased.  Also, increased mixed 
liquor with the same amount of influent BOD means that 
the F/M decreases and the system will have more old and/or 
dying organisms in the process.  In that situation, unhealthy 
organisms are not producing enough of a slime layer to coat 
their body and will not form a good particle but will instead 
create a dispersed floc.  Because there is no floc formation 
the sludge must settle as individual particles, like young 
sludge.  The difference is that old sludge is not fluffy like 
young sludge, so this condition produces pin floc.  Pin floc, 
as the name suggests, is much smaller than straggler floc 
and there is often so much of it that the entire supernatant 
appears cloudy.

Bulking sludge can be caused by several things, but the 
most common is filamentous bacteria.  A few filaments 
in activated sludge are preferred 
because they form a backbone 
for the floc particles and help 
the floc form a blanket when 
settling.  A good sludge blanket 
acts like a filter and takes all the 
suspended matter with it when 
it settles, leaving behind a clear 
supernatant.  Because filaments 
are buoyant, too many of them can 
cause serious problems.  Having 
a large number of filaments can 
lead to inter-floc bridging where 
the filaments extend outside of 
the floc and connect the floc 
together.  Floc particles that are all 
connected become buoyant and 
very difficult to settle.  Bulking 
sludge can also be caused by what 
is referred to as “slime bulking”.  
Slime bulking occurs when there 
are large amounts of available food 
or when the process does not have 
enough nitrogen or phosphorus 
for the organisms.  In this situation, 
instead of producing a good 
amount of slime to form a healthy 
floc particle, the organisms form 
excess “fatty” slime that interferes 
with settling.

Old sludge with pin floc in supernatant after 30 minutes.

Bulking sludge after 30 
minutes.
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The least common cause of sludge bulking is a high level 

of solids under aeration.  This situation isn’t really bulking, 
there are just so many solids that the 30-minute settling 
volume is high.  The more solids that are in the sample, the 
more space they will take up in the settleometer.

The last issue I mentioned was rising sludge.  Experienced 
operators know that the cause of rising sludge is de-
nitrification.  The organisms spend too much time in the 
clarifier and run out of oxygen.  When this happens, the 
facultative bacteria break down the nitrate (NO3) to get the 
oxygen out of the compound which produces nitrogen gas 
bubbles that float the sludge to the surface of the clarifier.  
The solution to this problem is to ensure that the organisms 
do not run out of oxygen.  This can be accomplished by 
increasing the dissolved oxygen in the aeration basin, so 
the organisms have more available oxygen, increasing the 
return rate to remove them from the clarifier before they 
run out of oxygen, or increasing wasting so there are less 
organisms in the clarifier using oxygen.

Hopefully, this information will assist operators in 
troubleshooting their process and provide a little insight 
into why these problems are occurring.  Whoever said “a 
happy wife makes a happy life” never met a wastewater 
operator.  For us, the key to a happy life is happy bugs.  S

Tom Goehring
Wastewater Technician 

tgoehring@prwa.comFilaments with inter-floc bridging.
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1. a

2. d

3. c

4. a

5. d

6. c

7. a

8. c

9. a

10. d

11. a

12. d

13. c

14. d

15. a

16. b

17. b

18. a

19. d

20. c

Answers to Certification Study Feature  “Certification 
Check”  on Pages 12-13.
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Brookville Municipal 
Authority

The Brookville Municipal Authority owns, operates and 
maintains the Brookville regional wastewater system. The 
wastewater treatment facility was upgraded in response to 
a PA DEP consent order to eliminate sewer overflows and 
plant bypassing. To achieve wet weather nutrient reduction, a 
Hybrid-Bardenpho suspended growth process was selected; 
a combination of the 4/5-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 project was 
completed in 2019 at a cost of $17 million.  

System Description - The Brookville wastewater collection 
and treatment system serves 2,350 customers in Brookville 
Borough, Pine Creek, Rose and Knox Townships, Jefferson 
County, PA. The collection and conveyance system consists 
of 40 miles of sanitary sewers, seven (7) pump stations and 
interceptor lines up to 30” in diameter. The treatment plant 
is located along Redbank Creek, a tributary to the Allegheny 
River. Originally constructed for primary treatment in 1958, 
the treatment plant was upgraded to secondary treatment in 
1984 using a fixed-film, rotating biological contactor (RBC) 
process. 

Excessive wet weather flows resulted in a PADEP 
consent order to eliminate sewer overflows. To satisfy the 
consent order, Brookville completed an Act 537 plan and 
a comprehensive 16-month sewer system evaluation. 
Recommendations included a plant upgrade with biological 
nutrient removal (BNR) capability adapted to a wide range 
of flow conditions, conveyance system improvements 
and implementation of an infiltration/inflow plan. The 
design concept formed the basis of a long term, wet-

weather compliance strategy where all system flow will be 
transported and treated at the plant thus eliminating all 
upstream overflows in the Borough and Township sewer 
systems.

Design Concept - The plant design involved adapting a 
BNR process to a wide variety of flow and waste strength 
characteristics. Peak wet weather flows and loadings can 
be 10 to 15 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. 

Plant Operating Personnel (L to R):  Jeff Hetrick-Operator, Eric Spencer-
Operator, Clyde Bullers-Wastewater Commissioner, Don Swineford-

Operator, Mark Kaczmarczyk-Lead Operator, Aaron Haines-Asst. Wastewater 
Commissioner

Headworks Building - Fine Screening and Vortex Grit Removal

Brookville Municipal Authority Wastewater Treatment Facility
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The subsequent design included an upgrade of the existing 
process to a suspended growth nutrient removal system. The 
current process is a hybrid of the 5-Stage Bardenpho and 
VIP processes. Further, a step-feed option diverts diluted 
wet-weather flow to the last aerobic zone, thus preserving 
BNR reactor nutrient rich bio-mass.

Each reactor train includes configuration of seven zones 
with multiple combinations for anaerobic, anoxic and oxic 
operation. Several switch zones provide for either anaerobic-
anoxic or anoxic-oxic operation using either membrane air 
diffusers or large bubble mixing.

The plant was designed for an average daily flow of 1.5 
MGD, maximum BNR reactor flow of 3 MGD (initiate 
step-feed) and maximum flow of 12 MGD. Based on the 
permitted average daily flow, the Brookville BNR process 
is designed to meet potential nutrient loading limits at total 
nitrogen and total phosphorus concentrations of 6.0 mg/L 
and 0.80 mg/L, respectively.

Project - 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 
additions, waste solids, storage and handling improvements, 
conversion of anaerobic digesters to aerobic digesters and a 
new instrumentation and control system. 

Conveyance system work included replacement of 
interceptor sewers with larger capacity lines (18”-30”), a new 
10 MGD pumping station, replacement of siphon chambers/
inverted siphons and collection line replacement and cured-
in-place pipe rehabilitation to reduce excessive infiltration.

Plant Performance - Based on two years of plant 
operations, the following observations have been made 
regarding plant performance:

•	 The Authority’s wet-weather flow reduction 
strategy was successful in eliminating all sanitary 
sewer overflows and plant bypassing. The treatment 
process meets total nitrogen design conditions and 
achieves biological phosphorus removal by luxury 
uptake method.

•	 As expected, plant performance is governed by 
changing flow, loading and temperature conditions. 
The 4/5-Stage Hybrid Bardenpho process produces 
higher total nitrogen reduction due to greater 
anoxic reactor volume. 

•	 All flow above the maximum BNR reactor capacity 
(3 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 proven by actual 
operation. Gravity flow is maintained throughout 
the step-feed diversion. 

Nutrient Removal Technology Reactors

Vertical UV Disinfection Equipment

Final Clarifiers
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•	 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 phosphate-accumulating 
organisms. For these reasons, phosphorus removal 
can achieve near design conditions biologically 
without chemical precipitation.  

•	 Plant bypassing has been eliminated and operating 
costs have been reduced due to savings from more 
energy efficient equipment (high efficiency aeration 
blowers) and the nature of the denitrification 
process.

Summary - The Authority has met DEP compliance 
conditions with the successful elimination of sanitary 
sewer overflows with the added achievement of biological 
nutrient removal-level treatment for the full range of flow 
conditions. 

The project was constructed from 2015 to 2020 at a cost 
of $17 million. Gwin, Dobson & Foreman, Inc., Altoona, PA 
was the project engineer.  S

About the Author
Steve Gibson is a Senior Project Engineer at Gwin, Dobson 

& Foreman, Inc. with 12 years of experience in the planning 
and design of wastewater conveyance and treatment facilities. 
A BSCE graduate, he is a registered professional engineer.

White Street Wet Weather Pumping Station
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target Values for nitrogen and Phosphorus needs in the Activated 
sludge Process
by michael gerardi

When heterotrophic (cBOD-degrading) bacteria oxidize 
(degrade) cBOD in the activated sludge process, the 
oxidation is performed in order to reproduce offspring 
or daughter cells, i.e., to increase the size of the bacterial 
population. The increase in the population size is referred 
to as “sludge production,” and the oxidation of cBOD is 
respiration.

The quantity of sludge produced is referred to as the 
“sludge yield coefficient,” i.e., the quantity of sludge in 
pounds produced from one pound of cBOD degraded. The 
quantity of sludge produced is dependent on several factors: 
1) the quality of cBOD degraded, e.g., carbohydrates, lipids 
(fats, oils and grease) and proteins and 2) the molecule that 
is used by the bacteria to oxidize the cBOD (Table 1).

Table 1
Sludge Yield Coefficients Using Various Molecules for 

cBOD Oxidation

Form of Respiration Molecule Used 
for Respiration

Sludge Yield 
Coefficient

Aerobic (oxic) O2 0.6

Anoxic (denitrification) NO3
- 0.4

Sulfide formation SO4
2- 0.1

Fermentation Organic molecule 0.04 to 0.1

A pound of confectionary cBOD (starches or sugars) 
that is oxidized with oxygen (O2) results in the production 
of approximately 0.8 pounds of sludge, while a pound 
of proteinaceous cBOD (proteins and amino acids) that 
is oxidized with oxygen results in the production of 
approximately 0.4 pounds of sludge. 

Typically, the oxidation of a pound of cBOD with oxygen is 
presented as a sludge yield coefficient of 0.6, i.e., one pound 
of cBOD degraded with oxygen results in the production 
of 0.6 pound of sludge. While the same pound of cBOD 
degraded with nitrate (NO3

-) results in the production of 0.4 
pound of sludge. Less sludge (bacterial growth) occurs with 
nitrate oxidation of cBOD as compared to oxygen oxidation 
of cBOD; because less cellular energy is obtain with nitrate 
oxidation as compared to oxygen oxidation. Therefore, 
with less cellular energy obtained from cBOD oxidation, 
less cellular energy is available for reproduction and less 
offspring (sludge) is produced.

When cells reproduce they needed a large diversity of 
nutrients in order to produce new cellular material for 
reproduction or sludge production. Among the nutrients 
that are needed in largest quantities are nitrogen (N) and 
phosphorus (P). On a dry weight basis, bacterial cells contain 
approximately 12 to 15% nitrogen and 1 to 3% phosphorus.

Nitrogen
Nitrogen is used to make cellular materials such as amino 

acids, proteins, enzymes, and genetic material. Nitrogen, 
however, can only be used to make cellular material, if 
nitrogen is in the -3 charge or valence. The nitrogen must 
also be soluble and easily assimilated, i.e., nitrogen must be 
readily available. The requirements for nitrogen as a nutrient 
for bacterial reproduction are satisfied by ammonium 
(NH4

+), not ammonia (NH3).  
Ammonium and ammonia are reduced forms of nitrogen, 

i.e., they contain hydrogen (H) only that results in nitrogen 
being in its lowest charge or valence, i.e., -3 instead of +5. 
The amount of ammonium and ammonia in the activated 
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sludge process is pH dependent. At a near neutral pH (6.8 
to 7.2), most reduced nitrogen is in the form of ammonium. 
As the pH increases ammonium is converted to ammonia. 
At pH 9.37 the amount of ammonium and ammonia are 
equal. At pH 11.0, only ammonia is present. 

Ammonium serves two useful purposes. It is the primary 
nitrogen nutrient used for bacterial reproduction and is the 
energy substrate for ammonium-oxidizing bacteria (AOB), 
e.g., Nitrosomonas. AOB oxidize ammonium to nitrite 
(NO2

-) in order to obtain cellular energy for reproduction. 
Ammonia is toxic. 

In the absence of ammonium, nitrate serves as the 
secondary or back-up nitrogen nutrient. Nitrate, however, 
contains nitrogen in the +5 charge or valence. Nitrate is 
soluble and is easily absorbed by the bacterial cell. Once 
inside the cell, nitrate is converted to ammonium. The 
conversion changes the charge on nitrogen to -3 from +5.  

To ensure that adequate nitrogen is available for 
degradation of cBOD in the activated sludge process, a 
mixed liquor effluent filtrate target value of > 1.0 mg/L 
for ammonical-nitrogen (NH4

+-N) is recommended in the 
absence of inhibition and toxicity or a mixed liquor effluent 
filtrate value of  > 1.0 mg/L nitrate-nitrogen (NO3

--N) is 
recommended in the absence of inhibition and toxicity. 

To determine if the target value for ammonium-nitrogen 
or nitrate-nitrogen is satisfied, a sample of mixed liquor 
effluent should be collected during peak loading conditions, 
i.e., when the largest quantity of soluble cBOD is present in 
the aeration basin. The sample should be filtered through 
a WhatmanTM #4 filter paper or similar filter paper, and 
the filtrate should be tested for ammonical-nitrogen and/
or nitrate-nitrogen. If the target value for either form of 
nitrogen is not satisfied, then nitrogen is deficient. To 
correct for the deficiency, nitrogen should be added to the 
mixed liquor influent (Table 2) or the nitrogen-deficient 
wastewater that is discharged to the sewer system (Table 3).

Table 2
Chemicals Suitable for Nitrogen Addition

Chemical Formula

Anhydrous ammonia NH3

Aqua ammonia NH4OH

Ammonium bicarbonate NH4HCO3

Ammonium carbonate (NH4)2CO3

Ammonium chloride NH4Cl

Ammonium sulfate (NH4)2SO4

Ammonium phosphate NH4PO4

Table 3
Examples of Industrial Wastewaters that Are Deficient for 

Nitrogen and/or Phosphorus

Wastewater Nitrogen  
Deficiency

Phosphorus  
Deficiency

Baker X

Beverage X X

Dairy X X

Food processing X X

Petroleum X

Pulp and paper X X

Inhibition is sluggish bacterial activity or temporary loss 
of bacterial activity due to an undesired waste or operational 
condition. Bacteria may recovery from inhibition through 
acclimation. Toxicity is death or permanent loss of activity 
to an undesired waste or operational condition. 

If bacterial cells experience inhibition or toxicity, 
decreased oxidation of cBOD occurs and decreased sludge 
production also occurs. Therefore, nitrogen that is not used 
in sludge production leaves the mixed liquor resulting in a 
false positive for satisfying a target value for ammonical-
nitrogen or nitrate-nitrogen. To ensure that inhibition or 
toxicity is not occurring in the mixed liquor, the mixed 
liquor effluent should be tested for an acceptable specific 
oxygen uptake rate (SOUR). An acceptable range of SOUR 
values for the conventional activated sludge process and 
sequencing batch reactor (SBR) is 8 to 20 mg/hr/g MLVSS.  

In municipal, wastewater treatment plants nitrogen 
enters the treatment process mostly in the form of urea 
(NH2COH2N) in urine and organic-nitrogen (amino acids 
and proteins) in fecal waste. The hydrolysis of urea yields 
ammonium, while the deamination and ammonification of 
organic-nitrogen yield ammonium.

Phosphorus
Phosphorus is used by bacterial to build structure material 

and more importantly to provide for energy storage and 
energy utilization. Bacterial can only use orthophosphate. 
Orthophosphate exists in four forms depending on pH of the 
wastewater. The forms of orthophosphate at low pH to high 
pH consist of: 1) H3PO4, 2) H2PO4

-, 3) HPO4
2- and 4) PO4

3-. 
At a near neutral pH in the mixed liquor, orthophosphate 
exists as H2PO4

- and HPO4
2-. 

To ensure that adequate phosphorus is available for 
degradation of cBOD in the activated sludge process, a 
mixed liquor effluent filtrate target value of > 0.5 mg/L for 
orthophosphate-phosphorus is recommended in the absence 
of inhibition and toxicity. Monitoring for orthophosphate-
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phosphorus should be performed in the same manner as 
monitoring for ammonical-nitrogen or nitrate-nitrogen.

If the target value of orthophosphate-phosphorus is not 
satisfied, then phosphorus is deficient. To correct for the 
deficiency, phosphorus should be added to the mixed liquor 
influent or the phosphorus-deficient discharge to the sewer 
system (Table 4).

Table 4
Chemicals Suitable for Phosphorus Addition

Chemical Formula

Disodium phosphate Na2HPO4

Monosodium phosphate NaH2PO4

Trisodium phosphate Na3PO4

Sodium hexametaphosphate Na3(PO4)6

Sodium tripolyphosphate Na5P3O10

Tetrasodium pyrophosphate Na4P2O7

Phosphoric acid H3PO4

Ammonium phosphate NH4H2PO4

In municipal, wastewater treatment plants, phosphorus 
enters the treatment process mostly as orthophosphate 
and organic-phosphorus in domestic wastewater. The 
degradation of organic-phosphorus yields orthophosphate.

Operational problems associated with nitrogen or 
phosphorus deficiency

There are several operational problems that can occur in an 
activated sludge process that experiences a nutrient deficiency 
for nitrogen or phosphorus. The operational problems 
include: 1) undesired growth of filamentous organisms, 2) 
production of “fluffy” or buoyant floc particles, 3) decreases 
sludge dewatering efficiency and 4) foam production.

The undesired growth of filamentous organisms may 
result in filamentous sludge bulking. Several filamentous 
organisms proliferate during a nutrient deficiency, because 

the filamentous organisms simply require less nutrients to 
growth or the filamentous organisms have more surface area 
exposed to the bulk solution that contains the nutrients than 
do floc bacteria; and therefore the filamentous organisms 
can out-complete the floc bacteria for nutrients (Table 5).

Table 5
Filamentous Organisms that Proliferate during a Nutrient 

Deficiency

Haliscomenobacter hydrossis

Nocardia spp.

Sphaerotilus natans

Thiothrix spp.

Eikelboom type 0041

Eikelboom type 0092

Eikelboom type 1701

Eikelboom type 021N

During a nutrient deficiency soluble cBOD that is absorbed 
by bacterial cells for respiration cannot be respired due to the 
deficiency. The absorbed cBOD is converted to insoluble starches 
(sticky polysaccharides). Many of the starches are stored outside 
the bacterial cells. The production of starches increases the volatile 
content of the floc particle or sludge as well as restricts the flow 
of wastewater through the floc particle. These conditions result in 
poorly settling floc particles (“fluffy floc”) or sludge. 

The starches also interfere with the efficiency of cationic 
polymers to capture and pull together floc particles or 
sludge. This may be observed in dewatering operations 
involving belt filter presses and centrifuges. 

When air or gas bubbles become entrapped by the 
starches in the floc particle and the particles are agitated, 
foam production occurs. With respect to forms of foam 
produced, there are two: greasy grey and billowy white. 

As floc bacteria age, they produce oils. Therefore, the oils 
produced by old bacteria are transferred to foam resulting 
in the production of greasy gray foam. Young floc bacteria 
do not produce large quantities of oils. Therefore, little 
oils are transferred to foam resulting in the production of 
billowy white foam.  S

Michael Gerardi 
 Michael is a Wastewater 

Microbiologist and training 
instructor for Pennsylvania Rural 

Water Association.
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ups and Downs of Permeable Pavement
by rebecca holler

Have you ever considered permeable pavement as 
a stormwater management tool? When properly used 
permeable paving solutions can offer a great solution. 
This is especially true of communities with stormwater 
regulations needing solutions for commercial and residential 
applications. So, what are the places to use these solutions? 
We will give you some suggestions. 

Let’s start with the basics, what is it? There are many 
names for these products: Permeable, Porous, Pervious. 
All three mean different things and have different uses. 
There are also options such as concrete, asphalt, pavers, and 
grids. We will be considering all these options as a whole 
for this article. All these products provide a durable driving 
(or walking) surface that allows rain or snowmelt to pass 
through. Different products allow more or less water to pass 
through the material. These surfaces are placed over a gravel 
or stone bed that stores rainwater or snowmelt allowing it 
to slowly dissipate into the underlying soil. In addition to 
holding the infiltrated water, the stone or gravel base layer 
also acts as a natural filter helping to remove the pollutants 
in the water.

The earliest designs were pavers with turf grass areas. 
These were commercially available in the 1940s. More 
advanced pavement options were developed in the ’80s and 
are widely obtainable today. There is a permeable solution 
for nearly every situation, and with a little research, you 
can find a product for your needs. This article will give an 
overview of the usefulness of these products in PA. Each 
case must be evaluated independently, and the proper 
product chosen.

What are the Pros of these products? 
Stormwater Management: Permeable pavements help re-

establish a natural hydrologic balance and reduce the volume 
of runoff entering surface water. Permeable pavement also 
helps reduce the concentration of pollutants in stormwater 
by trapping contaminants in the pavement and allowing 
bacteria and other microbes to break down the pollutants 
while trapped in the pavement. Plants and grass growing in 
or between the pavers also help trap and store pollutants. 
For residents and commercial businesses, this can reduce 
the stormwater fee they pay.

Land and cost savings: Permeable paving can significantly 
reduce the need for large stormwater management 
structures. This can increase the amount of developable area 
of a commercial site. This will decrease the cost to construct 
stormwater management structures. 

Climate: It is a misconception that permeable pavement 
options are not a fit for PA winters and may offer benefits. 

•	 Use of deicing products: Despite what you may 
have heard you can use deicing products on many 
permeable paving options. Be sure you read the 
specifications for your chosen material to determine 
what products can be used and consider this 
when choosing a product. You may even find you 
need less deicing product with these options than 
standard pavement. The initial application may 
require a bit more deicing product than standard 
pavement. After that, the salt or product will be 
partially retained in the pavement which will melt 
small amounts of ice and snow, great for frequent 
small storms. 

•	 Additionally, because water and air are allowed to 
circulate through the pavement you don’t need to 
worry about refreezing and black ice formation. 
Storms that produce small amounts of ice or 
freezing rain often do not require treatment. 

•	 If you don’t know PA has more freeze-thaw cycles 
than any other state in the US. These cycles wreak 
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havoc with roads using standard pavement. With 
permeable options, the underlying stone layer 
disconnects the road surface from the water 
underneath and limits what is called capillary action 
on the pavement. This all means that the standard 
impacts of freeze-thaw generally have less impact 
on permeable surfaces than standard surfaces. 
Frost heave is nearly never seen on these products. 
In fact, some users have feared their permeable 
surface is sinking in the winter, instead the non-
permeable area has risen and will return to normal 
in warmer weather. This can cause cracking at the 
interface between two types of surfaces. Sleepers or 
expansion joints can help with this.

•	 When considering plowing you must consider the 
type of surface. Some options like a permeable 
grid system will act as a gravel surface. They can 
be carefully plowed but may need material added 
in the spring. Permeable concrete or asphalt can 
be plowed as any other road. Plow drivers should 
be made aware that dips or high points can occur 
where the permeable pavement meets non-
permeable options.

•	 Air and water circulation helps with reducing the 
‘heat island’ impact of traditional pavement. This 
leads to a decrease in urban heat impacts.

Disadvantages of permeable pavements:
Costs:  Initial install costs for these options are more 

expensive than traditional concrete and asphalt. This 
is due to the increased cost of materials, cost of stone 
underlayment, and installation. Not all paving companies 
can install these products which raises the cost. If you are 
repaving an area the costs are significantly higher because 
the underlying pavement and base need to be removed. In 
new construction, the installation costs are offset by the cost 
of stormwater controls. 

Maintenance:  The surfaces also require a bit of 
maintenance. They need to be cleaned regularly to maintain 
the permeable nature of the product. This requires a 
specialized vacuum truck. Many installers will provide this 
service. One of these cleanings should take place in the early 
spring to remove anti-skid, sand, or de-icing products. Grid 
and turf systems do not need to be cleaned but do require 
vegetative management and material replacement.

Strength:  Permeable pavement is not as strong as 
traditional concrete or asphalt pavements. Heavy traffic with 
high speeds can collapse the pores of the pavement. This 
product is generally not suited for highways or areas with 
truck traffic. Just remember you can combine traditional 
and permeable options to meet the traffic needs. 

Pollution sources: Capturing contaminants and holding 
them in the gravel layer below the pavement is a good thing. 
Mother nature can break this down and release much lower 
quantities than traditional stormwater controls. These 
lower levels are released over longer periods, sometimes 
year-round. This can have a detrimental impact on ground 
and surface water systems near the pavement. As always 
contamination should be limited and only needed chemicals 
used on any surface.  

To sum all of this up, these options provide great stormwater 
control in some areas. They can result in decreased costs 
and better control of stormwater and its contaminates. 
Stormwater controls are changing with new technologies 
and needs. As water, wastewater, or stormwater utilities 
we should lead by example and be as “green” as possible. 
If you have a project in the works that is going to involve 
paving consider permeable pavement, it just may work for 
you. Consult with your engineer or PRWA to discuss what 
options might be best for you!  S

Ballestero, T., &; Roseen, R. (2013, January 3). Porous Pavement 
Performance in Cold Climates. Stormwater Report. https://
stormwater.wef.org/2012/01/porous-pavement-perfor-
mance-in-cold-climates/. 

Environmental Protection Agency. (2020, November 2). What is 
Green Infrastructure? EPA. https://www.epa.gov/green-infra-
structure/what-green-infrastructure.

Rebecca Holler
Sourcewater Protection 

Specialist
rholler@prwa.com



keystone tap fALL 202150

Stormwater | Technical



51FALL 2021 keystone tap

Technical | Stormwater



keystone tap fALL 202152

Sourcewater | Column
Got nitrates?
by kurtis wagner

If you operate a public water system you are likely very 
familiar with the requirements to test nitrate levels in 
your water. But what are nitrates anyway? Nitrogen gas 
(N2) makes up nearly 80% of the earth’s atmosphere, 
however this nitrogen gas isn’t helpful to plants and micro-
organisms. Since nitrogen is an essential nutrient for plants’ 
cellular growth, this poses a problem. Fortunately, there 
is an abundance of plants, micro-organisms, and other 
natural processes that convert N2 into biologically available, 
or usable forms of nitrogen, in a continuous cycle. Although 
nitrogen is found in organic substances like proteins or urea, 
it is typically tested in water as a contaminant in its inorganic 
forms such as nitrate (NO3-), nitrite (NO2-), or ammonia 
(NH3). Nitrogen compounds are naturally abundant in 
the environment; however humans often add additional 
concentrated loads of nitrogen-based nutrients to soil and 
inevitably water as fertilizers for crops, manure storage, or 

through underperforming on-lot 
septic systems. Nitrate is a stable 
compound of nitrogen which 
doesn’t easily oxidize, which 
means it remains persistent in 
water.i This fact, combined with 
its potential harm to human 
health at high concentrations 
have led to the regulation of 
nitrate in drinking water. 

Health Implications
You may have been told not to eat too much processed 

meat? One of the main reasons is the presence of two 
preservatives found in these meats, nitrates and nitrites. 
While the body needs and even produces nitrates and 
nitrites, high levels may be linked to disease like cancer.ii A 
National Cancer Institute study found that drinking water 
with just 5 mg/L of nitrates, one half of the EPA regulated 
maximum contaminant level, could increase the risk of 
colon, kidney, ovarian or bladder cancers. The current 
10 mg/L limit was set in 1962 in order to protect against 
a potentially fatal condition that lowers the blood oxygen 
level of infants, typically under six months old.iii 

Treatment Options & Costs
Two methods that can be employed to chemically reduce 

or remove nitrates from water are Ion Exchange and Reverse 
Osmosis. Operating under the same basic principle as a 
water softener, Ion exchange uses the forces of positive or 
negatively charged ions to attract or grab ions of an opposite 
charge. In a resin ion exchange process, porous beads have 

millions of these ions imbedded into the structure of the 
resin allowing them to trap and absorb contaminants as 
they pass by. Nitrate is a cation, or a negatively charged ion. 
So, the resin manufactured to absorb it is imbedded with an 
oppositely charged anion, or positively charged ion. Some 
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resins are selective. This means that they are designed to 
attract a specific anion or cation, like nitrates. Non-selective 
resins have a greater attractive force to absorb sulfates, so 
these types are less effective in water high in sulfates. 

Nitrate removal is most efficiently performed with a 
strong base anion resin. Water should be filtered prior to 
nitrate removal through ion exchange, and in cases of high 
pH, softening may be necessary. Apart from the capital cost 
of building the treatment system, maintenance, and resin 
replacement, the ongoing cost of nitrate removal through 
ion exchange is the cost of salt. The anion resin in nitrate 
removal requires regeneration using a solution of common 
salt (NaCl) or potassium chloride (KCl).iv The resulting 
backwash brine will have a high nitrate concentration 
requiring careful disposal. The following table outlines 
the results of a 2012 University of California Davis study 
estimating the cost per person per year to build and operate 
an ion exchange treatment system.v This would add a 
systemwide expense of $47,000 to $378,000 per year in 
facility, material, and operation costs for a system serving 
1,000 persons in the 2012 economy.

Table: Estimated cost per person to build and operate an 
ion exchange nitrate removal system each year

Reverse osmosis (RO) is another effective way to remove 
nitrates from water. RO systems force water through a 
membrane with pores approximately 0.0001 micron in 
diameter which physically filters contaminants. The cost 
per person for RO filtration can be as high as double the 
upper limit of ion exchange. This cost would be highly 
variable depending on the raw water qualities of the system 
which will alter the amount of water in the waste flow. 
Additionally, blending multiple sources is a feasible option 
to keep nitrates below 10 mg/L.

Conservation practices that reduce excess nutrients in water
Due to our agricultural legacy, Pennsylvania has one of 

the highest percentages in the United States of small water 
systems with nitrate concentrations over 5 mg/L with no 
nitrate removal treatment in place.iv Reducing nitrates 
in sourcewater is possible, but it takes long-term efforts 
(especially in groundwater) and nearly always requires 

partnering with others in your sourcewater protection area 
such as landowners, conservation services, or neighboring 
municipalities to work toward mutually beneficial goals. 

Considering the fact that nitrates pose the same health 
risks and removal costs in private wells, partnerships may 
provide the mutual goals needed to begin such efforts. 
Additionally, many of the agricultural best management 
practices (BMPs) that can lower excess nutrients like 
nitrogen or phosphorous can be accomplished with 
technical and/or financial assistance from USDA, NRCS, 
FSA, or other grant funded programs. Consider just a few 
of the available beneficial BMPs below: 

•	 Nutrient Management Plans: Nutrient Management 
Plans are a comprehensive way to balance the 
application of nutrients like nitrogen, phosphorus, 
and potassium with the actual amount of nutrients 
needed to produce a specific crop. The plans consist 
of maps showing the soil characteristics, a crop 
rotation plan, soil analysis of the various nutrients, 
guidance on when to fertilize, and guides for record 
keeping and budgeting.vii Essentially, nutrient 
management plans assist farmers in applying the 
right amount of fertilizer, in the right locations, at 
the right time. The farmer can help his bottom line 
by not purchasing excess fertilizer or selling excess 
manure while still providing sufficient nutrients 
to produce a bumper crop. The benefit for water 
utilities? Decreased nutrient levels in the water table 
and less contaminated runoff caused by applying 
manure at non-ideal times.

•	 Cover Crops: Another way to reduce the amount of 
nitrogen that leaches into groundwater is to plant 
cover crops. Cover crops  recycle excess nitrogen 
remaining after the harvest of a primary crop like 
corn or soybeans, preventing it from leaching into 
the groundwater below. USDA Natural Resources 
Conservation Service reported that 10% to 45% 
of  nitrogen  fertilizer was retained in rye, annual 
ryegrass, and hairy vetch  cover crops  which they 
were planted following harvest of corn.viii This 
means that the agricultural producer can potentially 
reduce fertilizer loads of equal proportions the next 
season, leading to a lower concentration over time 
in the groundwater supply. This level of reduction 
over a large land area could be the difference 
between a water systems current ability to blend 
sources and being required to add nitrate reduction 
treatment.

•	 Manure management: All farmers who land apply 
manure are required to have a manure management 
plan. This includes guidelines for the time and rate 
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of application to fields, and environmental setbacks 
around sensitive areas such as private or public 
wells and springs. Manure storage locations are 
also regulated. For example, stockpiles must have a 
setback from sensitive areas and any liquid or semi-
liquid manure storage facilities must be designed by 
a licensed engineer.

•	 Streambank fencing & buffers include fencing to 
keep livestock out of stream channels as well as 
vegetated strips of land beside streams, typically 35 
ft. wide, which trap and convert a high percentage 
of potential contaminants and excess nutrients like 
nitrate from manure and fertilizers.

•	 Denitrification Bioreactors are engineered trenches 
filled with a carbon source (typically woodchips) 
that support micro-organisms that digest and 
reduce nutrients like nitrate in groundwater. These 
bio-reactors can be used to treat groundwater 
draining from septic systems, row crops, manure 
storage, municipal wastewater plants, and they are 
even being introduced along municipal roadways 
on public properties. 

•	 Sinkhole & surface depression remediation 
seals open conduits into an aquifer preventing 
opportunities for point source contamination into 
groundwater.

Who can help?
PRWA can help you make the right contacts with 

partnering organizations and develop the most effective 
potential strategies for long-term efforts to curb trends in 
nitrate levels at a system like yours. Don’t hesitate to give us 
a call.  S

(Endnotes)

i  https://www.usgs.gov/special-topic/water-sci-
ence-school/science/nitrogen-and-water?qt-science_center_
objects=0#qt-science_center_objects 

ii  https://www.healthline.com/nutrition/are-nitrates-
and-nitrites-harmful#where-nitrates-and-nitrites-are-found

iii  https://progressreport.cancer.gov/prevention/nitrate

iv  https://www.watertechonline.com/home/arti-
cle/15529483/removing-nitrates-with-ion-exchange

v  https://www.ewg.org/research/nitratecost/

vi  https://www.ewg.org/research/nitratecost/

vii  https://extension.usu.edu/agwastemanagement/
Best-Management-Practices/nutrient-management

viii  https://www.nrcs.usda.gov/Internet/FSE_DOCU-
MENTS/nrcs142p2_041650.pdf

Kurtis Wagner
Sourcewater Protection 

Specialist
kwagner@prwa.com
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newest Member of the sourcewater team!
My name is Joshua Stoehr and I am the new Sourcewater 

Protection Specialist with the Pennsylvania Rural Water 
Association working in the DEP Wellhead Protection 
Program. I am looking forward to working with our 
members, utilities, and municipalities across Pennsylvania 
in protecting one of the most important resources our state 
has.

Originally from Altoona, I grew up canoeing and fishing 
on local rivers such as the Little Juniata. This is where I found 
a love for our rivers and water ways. I finished my education 
at Slippery Rock University in Environmental, Health, and 
Safety Sciences. I spent a few years on the Youghiogheny 
River in Ohiopyle, PA. I was a whitewater raft guide and 
performed community outreach, river clean ups and other 
work with various watershed organizations. Before starting 
my career with PRWA, most of my work has been providing 
technical assistance and Agricultural Plan writing. The 
goal was to reduce nitrogen and phosphorous levels in 
agriculture application and runoff to the Chesapeake Bay 
Watershed. This work developed relationships within our 
business communities, and with residents. I was able to help 
residents reduce their impacts to drinking water sources 
and stormwater runoff. 

My goal is to take the personal, communication, and 
technical skills I have picked up along the way and translate 
them to the mission of PRWA, of helping all communities 
throughout Pennsylvania to achieve their goals to help 
preserve our water systems for years to come.  S

 

Joshua Stoehr
Sourcewater Protection 

Specialist
jstoehr@prwa.com
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New Members of PRWA

From: May 10, 2021 - July 24, 2021

System Members 

big beaver borough, Beaver County  
centre county mhc, llc, Centre County  

mount Joy borough authority, Lancaster County 
shenango township mun. auth., Mercer County

Non-Transient / Non-Community Members 

snyder's gateway, Bedford County
southern York county school district, York County

Associate Members
 

bciv trenching & utility installation
Sarver, PA

Leak Detection, Line Location, Excavation & Repair

blue earth products
Las Vegas, NV

Blue Earth Products is a specialty chemical manufacturing company with a focus on safe, NSF 60 approved cleaning solutions for 
municipal and commercial water treatment infrastructure. Offering the full complement of industry tested Floran products, we supply 

cost saving solutions to effectively clean and rehabilitate Filter Media, Filter Bays, Storage Tanks, and Air Stripping Towers. Blue Earth 
Products also offers our innovative and versatile Clearitas product line

enviroscience, inc.
Stow, OH

EnviroScience provides expert technical services to help clients meet their environmental design and regulatory requirements.

gilson engineering sales
Pittsburgh, PA

Representative for process measurement and control to include flow, level, gas detection, pressure cellular RTU, analytical.

gotta go septics
Tobyhanna, PA

We handle residential, commercial, and industrial septic jobs.  We also offer 24-hour emergency services.

idexx laboratories, inc.
Westbrook, ME

Water Testing Supplies

keystone clearwater solutions
Hershey, PA

Pumps, Tanks, Filtration Equipment

neal systems, inc.
Newtown, PA

Neal Systems is a provider of instrumentation and automation to the process industrial world.  We are a unique hybrid of 
manufacturer's representative and solution provider, with the ability to commission, calibrate, install, integrate, program, and service 

the equipment we provide. 

vtscada by trihedral
Taunton, MA

VTScada, The industry's most powerful SCADA Software is trusted by over 1,500 water & wastewater municipalities and 500 system 
integrators in North America.  Designed for plant, telemetry, or hosted systems of any size.
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Michael Emery
GIS Specialist 

memery@prwa.com

explanation of Datums
by mike emery

A Geographic Coordinate System is defined by three 
things: an angular unit of measure (Usually Degrees), a 
Prime Meridian (Usually Greenwich), and a Datum.  The 
Datum is usually the part that gives people trouble.  To 
understand it, start with the shape of the Earth.

The Earth isn’t a perfect sphere, or even a mathematically 
regular spheroid. It is a lump with uneven shape owing to 
different concentrations of mass (and therefore unequal 
gravity) over its surface.   In addition, it has topographic 
features such as mountains and valleys.

When the spatial positions of features are determined- as 
was formally done by survey and is mostly done by satellite- 
they are first determined on the Earth’s surface.  These 
measurement values are then mathematically “leveled” to a 
geoid.  A Geoid is the (still gravitationally lumpy) shape that 
the Earth would have if it was covered by a mean sea level 
surface, in other words if it had no typography.

The shape of the Geoid, however, is too complex to 
be a working model.  So, the next step is to move the 
measurements from the Geoid to the Spheroid, a model 
with a regular, non-lumpy shape.

That’s where the Datum comes in.  The Datum is two 
things: first it’s a chosen spheroid, which could be WGS 
1984, GRS 1980, (the world is standardizing on the GRS 
1980 spheroid but isn’t all the way there yet). Second, it’s 
a mathematical orientation, or “fit”, of the Geoid to the 
Spheroid.  In the transfer of measurements from Geoid to 
spheroid, some error will be introduced because the lumps 
must be smoothed out.

How that error is distributed is the “fit”.  One approach 
is to make the fit really good for one part of the world like 
North America, and not to worry about the rest.  That’s a 
local Datum.  It’s designed to maintain high accuracy for 
measurements over a limited area.  The other approach is 
to average the error over the whole surface.  That’s an Earth 
centered Datum.  It’s designed to maintain high accuracy 
for the world as a whole.  

When two geographic coordinate systems are different, 
it’s usually because the datum’s are different (which in 
turn, is either because of spheroids are different or the fit 
is different). When you get a coordinate system warning 
in GIS, one possibility is to just ignore it and leave the 
data slightly out of alignment. Depending on your needs 
for accuracy, this may be an entirely sensible choice.  The 
amount of misalignment depends upon the datum’s 
involved, and the part of the world being mapped. The North 

Americas usually encounter (between the world Geodetic 
system of 1984 and the North American Datum of 1983) 
misalignments that don't exceed a few feet.  At most scales 
the difference isn’t noticeable.

The other option is to reconcile the system through a 
Geographic transformation.  Transformations are often 
done in conjunction with a coordinate system projection.  
Like Projections, they can be permanently applied to 
data sets with data processing tools, or they can be done 
on the fly in GIS.  Transformations require some expert 
knowledge.  There are default methods to convert one 
spheroid to another, but there aren’t default fits, because 
the right fit depends upon your area of interest.  The table 
on Geographic (Datum) transformations: well-known IDs, 
accuracies, and areas of use, at:  https://desktop.arcgis.
com/en/arcmap/latest/map/projections/pdf/geographic_
transfomations.pdf. It can help you find the right fit for an 
area of interest.  S

Endnotes:  Understanding GIS, An ArcGIS Pro Project Workbook 
(third edition). Printed 2017. Written by: David Smith, Nathan 
Strout, Christian Harder, Steven Moore, Tim Ormsby, and 
Thomas Balstrom



Mapping 
Solutions

Whether you're looking for a custom map of your assets or an easy database 
system, PRWA is your solution!

diamond Maps is a cloud-based GIS designed for sewer and water 
systems to help them keep track of their infrastructure.

Those starting from scratch love how easy it is to plot valve 
locations and draw pipes on the rich Google imagery backdrop.  
Existing GIS users move their data to Diamond Maps because they 
love how their team can all manage pictures and notes.  Users can 
edit the map from any phone, tablet or PC.

Best of  all it costs just $20/month*!
*$20/month for one user.  Unlimited users are determined by each municipality. 

On the go!  
o Access your map anywhere with 

an internet connection.
o Runs in your browser on any 

phone, tablet or computer.
o Nothing to install or back up.
o New data entered by any one 

person is instantly available to all 
users in your account.

Whether you’re looking for a custom map of your assets or an easy 
database system, PRWA is your solution! 

800-653-7792  |  f: 814-353-9341
138 West Bishop Street, Bellefonte Pa 16823

WWW.PrWa.cOM

Work Orders
o Work orders allow municipalities to organize and maintain repairs, routine 

tasks and special projects.
o A history is maintained for the ability to export a spreadsheet of all past 

and current work orders.  Orders can be set to reoccurring so they can be 
completed each day, week, month, or year.

o Employees can receive and complete work orders on mobile phones or 
tablets.

o Work orders allow you to assign each task to a specific employee. 
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A big thanks to our event sponsors!

Josh Dickert
Pat Petit

Denny Cerilli
Brandon Carter

Golf Classic
Congrats to our winners!

Second Place
John Presloid
Jim Shugarts

J Hunter
Jake Hunter
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APPI Energy  |  Core & Main  |  EAP Industries  |  Fehr & Cuda     
Gilson Engineering Sales  |  Hymax  |  LB Water  |  National Road Utility Supply Co. 

NAWSC   |  Neptune Technology Group  |  PNC Bank 
Rockacy & Associates  |  Sensus  |  SwiftReach USA  |  Trombold Equipment Co.

thankS tO Our hOle SPOnSOrS!
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Brian Little
Wastewater Technician

blittle@prwa.com

Lives turned upside Down
by brian little

As we all experienced a worldwide pandemic, everyday 
living in our communities and nation as a whole, was turned 
upside down.  So many questions have made the way we live 
our lives on a day-to-day basis different in several aspects.  
How long will this pandemic last?  Will our lives ever be, 
what we considered to be normal, ever again?  What are the 
safety guidelines that I need to follow to keep myself and my 
family healthy?  These are a few examples of questions that 
we were all wondering at some point during the Covid-19 
pandemic.  Although some of these questions may have 
been answered, the future is still uncertain in so many ways. 
As we move forward the outcomes of our decisions will be 
determined on growing strong communities to rebuild the 
nation from the losses and changes brought forth by the 
pandemic.   

Hello, my name is Brian Little, Wastewater Technician 
with Pennsylvania Rural Water Association. I introduce 
myself as the newest member of the PRWA team, joining 
the staff in July of 2021.  I bring 10 years of wastewater 
experience, working at the Bradford Sanitary Authority 
located in the City of Bradford (McKean County) prior to 
joining PRWA.  I hold a Degree in Business Administration 
with a minor in Healthcare Management.  Along with my 
wastewater experience, I worked 8 years in the ever-changing 
healthcare field as a Customer Service Representative and 
Patient Service Technician with Apria Healthcare. 

With all of my work experience, nothing has prepared 
me better for any situation more than being a youth sports 
coach.  As a lifelong athlete, I have always had that drive to 
teach my skills to youngsters who are trying to be their best 
at what they are doing.  These attributes will carry forward to 
shaping these young athletes into not only better athletes but 
altogether better people as they grow into their adulthood.  
I hope to bring these same principles in helping operators 
with a “team” mentality to build their plants into strong, well 
maintained facilities with onward goals to achieve their best 
performance. As operators, we know the challenges we face 
every day.  How we handle those situations will determine 
the productivity we create to better our operations of our 
facilities.  Together, we can achieve more. 

We have all seen a change in our lives, whether it was 
from Covid, getting married, having kids or the loss of a 
loved one.  Even at work, we see changes and are faced with 
different challenges making us feel like our lives are being 
turned upside down.  I have learned personally that no 
matter what the situation is, there is always help available.  I 
have been married for 16 years to my lovely wife Kylee and 

we have two wonderful kids, Kelcie and Braylon.  Becoming 
a husband and father were the two greatest achievements 
that I have ever accomplished.  Both, also brought on some 
of the scariest moments that I can remember.  The thought 
of not being the husband or father that I always dreamed of 
loomed, and challenged me to be the best I could be every 
day.  It was not without help in so many ways, that I was 
able to get through the hard times and prosper during the 
good times.  The same holds true every day in my career.  
As challenges are presented, solutions must be handled 
carefully to fulfill a rewarding conclusion. 

With our world changing drastically over the past two 
years, we find ourselves left with the questions that will 
determine our future.  It is imperative that we make the 
proper decisions in order to overcome these obstacles.  
Asking for a helping hand can just be the answer that we 
need to solve these underlying questions.  The way we live 
now may be different than in recent years past, but the 
solutions are still obtainable as long as we work together.  
There is no mountain too high or ocean too deep to keep 
us from accomplishing our goals.  When our lives feel like 
they are turned upside down, it is time to step up and tackle 
those challenges using every resource we have.  Thank you 
in advance for welcoming me to the PRWA staff and I am 
extremely excited to work with you all.  S      
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Advertise in the Keystone Tap 
and online!  

Advertising Spots Available
for 2021

Go to 
www.prwa.com/advertise

or call Pattie-Jo at (800) 653-7792 ext 110
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bellefonte, pa 16823
(800) 653-PRWA
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