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Understanding Your Energy Contract

By Susan Skirta
Communication Specialist, appi energy
Selecting the best energy supplier price and contract is
a complex process, and the critical goal is to ensure that
each supplier’s quote includes the same price components
and contract clauses. Contract price AND terms need to be
considered when comparing suppliers.
One of the first steps you’ll take with a dedicated Energy
Consultant is taking an educated, unbiased look at your
current contract. Let’s look at a few of the key contract terms
that you’ll tackle:
First Things First, Why You Should Assess Your Current
Contract
One of the first steps you’ll take with your dedicated
consultant is taking an educated, unbiased look at your current
contract. Selecting the best energy supplier price and contract
is a complex process, and the critical goal is to ensure that
each supplier’s quote includes the same price components and
contract clauses. There are a variety of terms and conditions
that can result in higher rates or pass-through fees than
originally negotiated in a “fixed rate” contract. Contract price
AND terms need to be considered when comparing suppliers.
Let’s look at a few of the questions and key contract terms that
you’ll tackle with your Energy Consultant:
Fixed or Variable – What is the best fit for your business?
Knowing what is included in your “fixed” or “all in” rate is
essential to understanding your energy bill. Some suppliers
may present attractive pricing, but the rates could exclude
unknown or uncertain fees that are required for service.
Instead of seeing these costs in your initial contracted
rate, they may be deferred until they are realized, and then
subsequently passed through and reflected on your invoice.
These pricing adjustments are often the result of fluid
energy cost components, such as capacity, transmission,
and possible future regulatory changes.
What does this mean for you? Although a fixed price option
is often the best opportunity for budget certainty, recognizing
what can trigger a price increase will allow for a proper
understanding of the costs of these elements so that unknown
fees do not become detrimental to your bottom line. If you
choose a variable rate plan, your price for electricity or natural
gas supply will fluctuate month to month. These products
work best for active, sophisticated buyers who consistently
monitor the energy market.
Capacity, Transmission, and Distribution Charges –
How are they handled during the terms of the agreement?
Capacity charges help guarantee that there will always be
enough energy on the grid to service all energy consumers.
2
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The fee is calculated based on the amount of energy used
during select peak load times, which are based on the
previous year’s peak load days. Transmission charges account
for moving power from the generation source to your local
distribution company, usually your electric utility. Budgets
for new energy infrastructure and upgrades are often baked
into your transmission charge. Distribution charges account
for moving power from your local distribution company to
your business and can change on an annual basis depending
on any infrastructure changes that occur.
What does this mean for you? Like it or not, there are nonfixed components of your contract. The good news is, your Energy
Advisor will educate you on how to avoid surprises and unexpected
costs with any non-fixed components of your energy bill.
Bandwidth Constraints – How are they defined and is
there a swing tolerance?
Bandwidth is an allowed deviation from predicted and
contracted energy usage. If you go above or below your
agreed upon bandwidth, the supplier will either purchase or
sell the leftover or excess on the spot market.

Column | Administration
What does this mean for you? Many agreements are
restrictive regarding the use of energy that falls outside (above
or below) the pre-estimated monthly volumes. Limits to
bandwidth can make for a costly bill if you are buying energy
outside of your agreement terms while the market is much
higher than when you first secured your agreement rate.
Swing Tolerance – What percentage does your contract
dictate?
Going hand and hand with bandwidth is ‘swing tolerance’
or the percent of energy that can be used above or below
contracted quantities at a contracted rate. This percentage
ranges from 0% to 100% (0% meaning that no variance is
allowed, and 100% meaning you can use up to an additional
100% of projected usage).
What does this mean for you? A few questions you’ll want
to dig into further are: Does your supplier provide a swing
tolerance? If so, is it effective for the entire term? Are there any
adjustment or pass-through charges for being over or under?
MAC or Material Adverse Change – Does your contract
include a material change provision?
Simply stated, a material change is incorporated into most
providers’ contracts and addresses significant changes in
usage, ultimately allowing suppliers to adjust the terms or
price of the contract to account for those changes.

What does this mean for you? A supplier could enforce a
bill adjustment if you deviate beyond an established swing
tolerance for 2 or more successive months, an unwelcome
surprise that you may not be prepared for. What’s the
difference between swing and material change? Great
question! Swing addresses small changes to a contracted
usage on a monthly basis, while material change addresses
significant changes that could impact usage over the long
term. Simply put, you won’t likely get the supplier to
eliminate this clause from your agreement.
Ready to learn more? We’re ready to chat! Our team is
primed to help you minimize unnecessary risk while
ensuring you understand what you are buying. We are
committed to complete transparency between our clients
and their energy suppliers, but more importantly, we are
committed to walking you through the entire process before and after a contract is signed.
Connect with our team today! Reach us at 800-520-6685
or info@appienergy.com
Learn more right away by visiting our website at
appienergy.com S
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TRAINING SCHEDULE
january 2021
Contact W/WW/
Hours
Both

County

Instructor

Member

NonMember

W

Susquehanna

T. Long

$105

$140

6

B

Clarion

T. Goehring

$105

$140

#6527 Flagger Training

3

B

Montgomery

C. Shutt

$70

$95

1/13/21

#3608 GIS

4

B

Mercer

M. Emery

$105

$140

1/14/21

#8200 Module 20: Corrosion Control and Sequestering

5

W

Lancaster

W. Malehorn

$105

$140

1/19/21

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

6

B

Westmoreland

B. Spada

$165

$220

1/20/21

#441 Customer Service/Public Relations for Small
Systems

6

B

Lackawanna

C. Heister

$105

$140

1/20/21

#1471 Biological Nutrient Removal (BNR) From an
Operator’s Perspective

6

WW

Bedford

T. Goehring

$105

$140

1/20/21

#8199 Module 21: Chemical Addition

5

W

Dauphin

W. Malehorn

$105

$140

1/21/21

#6527 Flagger Training

3

B

Berks

C. Shutt

$70

$95

1/21/21

#6111 Distribution System Operation and Maintenance

5

W

Indiana

D. Muir

$105

$140

1/21/21

#6116 Basic Hydraulics

5

B

Beaver

G. Cowles

$105

$140

1/21/21

#6115 Mechanical Maintenance

5

B

Luzerne

P. Giunta

$105

$140

1/21/21

#8424 Filter Inspections, Optimization and Compliance

3

W

Centre

Water Service
Professionals

$70

$95

1/26/21

#6116 Basic Hydraulics

5

B

Fayette

G. Cowles

$105

$140

1/26/21

#2952 Securing Drinking Water & Wastewater
Treatment Facilities

5

B

Lycoming

M. Emery

$125

$165

1/26/21

#2897 Capacity, Management, Operations &
Maintenance & Asset Management

6

B

Adams

T. Goehring

$105

$140

1/27/21

#6820 Importance of Air Release Valves in Water and
Wastewater Systems

3

B

Washington

Rockacy /
A.R.I. USA

$105

$140

1/27/21

#441 Customer Service/Public Relations for Small
Systems

6

B

Chester

C. Heister

$105

$140

1/28/21

#6111 Distribution System Operation and Maintenance

5

W

Venango

D. Muir

$105

$140

1/28/21

#6115 Mechanical Maintenance

5

B

Clearfield

P. Giunta

$105

$140

1/28/21

#8200 Module 20: Corrosion Control and Sequestering

5

W

Blair

W. Malehorn

$105

$140

Date

Course

1/7/21

#5785/7168 Greensand Filtration / Groundwater
Fundamentals and Filtration Basics

6

1/12/21

#2897 Capacity, Management, Operations &
Maintenance & Asset Management

1/13/21

Search: PaRuralWater to stay up to
date on all classes & events!
Schedule is Subject to Change
4
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february 2021
Contact W/WW/
Hours
Both

County

Instructor

Member

NonMember

B

Mercer

Eastcom
Associates

$105

$140

6

W

Lehigh

T. Long

$105

$140

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

6

B

Clearfield

B. Spada

$165

$220

2/9/21

#6116 Basic Hydraulics

5

B

Blair

G. Cowles

$105

$140

2/9/21

#3608 GIS

4

B

Bedford

M. Emery

$105

$140

2/9/21

#1471 Biological Nutrient Removal (BNR) From an
Operator’s Perspective

6

WW

Westmoreland

T. Goehring

$105

$140

2/10/21

#441 Customer Service/Public Relations for Small
Systems

6

B

Lycoming

C. Heister

$105

$140

2/11/21

#6111 Distribution System Operation and Maintenance

5

W

Adams

D. Muir

$105

$140

2/11/21

#6115 Mechanical Maintenance

5

B

Dauphin

P. Giunta

$105

$140

2/11/21

#8199 Module 21: Chemical Addition

5

W

Indiana

W. Malehorn

$105

$140

2/17/21

#6527 Flagger Training

3

B

Washington

C. Shutt

$70

$95

2/18/21

#2897 Capacity, Management, Operations &
Maintenance & Asset Management

6

B

Huntingdon

T. Goehring

$105

$140

2/18/21

#8200 Module 20: Corrosion Control and Sequestering

5

W

Clarion

W. Malehorn

$105

$140

2/23/21

#6116 Basic Hydraulics

5

B

Venango

G. Cowles

$105

$140

2/23/21

#2952 Securing Drinking Water & Wastewater
Treatment Facilities

5

B

Fayette

M. Emery

$125

$165

2/23/21

#7577 Advanced Disinfection Technologies for Water
and Wastewater

6

B

Luzerne

M. Harrington

$130

$175

2/23/21

#1471 Biological Nutrient Removal (BNR) From an
Operator’s Perspective

6

WW

Cumberland

T. Goehring

$105

$140

2/24/21

#441 Customer Service/Public Relations for Small
Systems

6

B

Beaver

C. Heister

$105

$140

2/24/21

#6527 Flagger Training

3

B

Lancaster

C. Shutt

$70

$95

2/24/21

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

6

B

Luzerne

M. Harrington

$130

$175

2/25/21

#6111 Distribution System Operation and Maintenance

5

W

Schuylkill

D. Muir

$105

$140

2/25/21

#6115 Mechanical Maintenance

5

B

Chester

P. Giunta

$105

$140

2/25/21

#8199 Module 21: Chemical Addition

5

W

Centre

W. Malehorn

$105

$140

Date

Course

2/2/21

#8402 Fundamental Principles and Techniques in
Buried Utility Location

5

2/4/21

#5785/7168 Greensand Filtration / Groundwater
Fundamentals and Filtration Basics

2/4/21

Register for classes at: WWW.PRWA.COM/STORE
Classes are regularly updated on our website. Check here for the most up-to-date schedule!
WINTER 2020
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TRAINING SCHEDULE
march 2021
Contact W/WW/
Hours
Both

County

Instructor

Member

NonMember

B

York

Eastcom
Associates

$105

$140

6

B

Venango

B. Spada

$165

$220

#5785/7168 Greensand Filtration / Groundwater
Fundamentals and Filtration Basics

6

W

Dauphin

T. Long

$105

$140

3/9/21

#6116 Basic Hydraulics

5

B

Adams

G. Cowles

$105

$140

3/9/21

#1471 Biological Nutrient Removal (BNR) From an
Operator’s Perspective

6

WW

Clearfield

T. Goehring

$105

$140

3/10/21

#6527 Flagger Training

3

B

Indiana

C. Shutt

$70

$95

3/11/21

#8200 Module 20: Corrosion Control and Sequestering

5

W

Lycoming

W. Malehorn

$105

$140

3/16/21

#2897 Capacity, Management, Operations &
Maintenance & Asset Management

6

B

Fayette

T. Goehring

$105

$140

3/17/21

#441 Customer Service/Public Relations for Small
Systems

6

B

Mercer

C. Heister

$105

$140

3/18/21

#6111 Distribution System Operation and Maintenance

5

W

Beaver

D. Muir

$105

$140

3/18/21

#6115 Mechanical Maintenance

5

B

Clarion

P. Giunta

$105

$140

3/18/21

#8199 Module 21: Chemical Addition

5

W

Bedford

W. Malehorn

$105

$140

3/23/21

#6116 Basic Hydraulics

5

B

Schuylkill

G. Cowles

$105

$140

3/23/21

#3608 GIS

4

B

Snyder

M. Emery

$105

$140

3/23/21

#6115 Mechanical Maintenance

5

B

Lehigh

P. Giunta

$105

$140

3/24/21

#441 Customer Service/Public Relations for Small
Systems

6

B

Centre

C. Heister

$105

$140

3/24/21

#6527 Flagger Training

3

B

Franklin

C. Shutt

$70

$95

3/25/21

#6111 Distribution System Operation and Maintenance

5

W

Blair

D. Muir

$105

$140

3/30/21

#2952 Securing Drinking Water & Wastewater
Treatment Facilities

5

B

Montgomery

M. Emery

$125

$165

3/30/21

#1471 Biological Nutrient Removal (BNR) From an
Operator’s Perspective

6

WW

Luzerne

T. Goehring

$105

$140

3/31/21

#8200 Module 20: Corrosion Control and Sequestering

5

W

Westmoreland

W. Malehorn

$105

$140

Date

Course

3/2/21

#8402 Fundamental Principles and Techniques in
Buried Utility Location

5

3/4/21

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

3/4/21

Search: PaRuralWater to stay up to
date on all classes & events!
Schedule is Subject to Change
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Cross-Connection Control &
Backflow Prevention Program
We have partnered with Pennsylvania Water Specialties Company (PAWSC) to
provide utilities, municipalities, and privately-owned water distribution systems
with the resources to support enforcement of their cross-connection control (CCC)
administration program.

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

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

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

800-653-7792 | F: 814-353-9341
138 West Bishop Street, Bellefonte PA 16823
WWW.PRWA.COM
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Amid Pandemic, Pennsylvania Business Owners Remain Resilient,
PNC Survey Shows

By PNC Bank

Small businesses play a crucial role in our communities
and the broader economy. Though many are struggling right
now, business owners are resilient and many are experts in
adapting to change.

Pennsylvania business leaders reported increased use of
one or more of the technologies since the outbreak began
with more than a quarter increasing technology to improve
workforce productivity.

In response to this year’s historic coronavirus pandemic,
Pennsylvania business owners indicate they are making
major changes to their operations, according to the latest
PNC semi-annual survey of small and mid-size business
owners and executives released in September.

Business owners have learned that the previous status
quo won’t work now. The majority have reconfigured their
operations and for many, these changes could be permanent.

Three-quarters of business owners in the state reported
making adaptations to their business in response to
COVID-19, including safety changes, in the form of
new policies and procedures or physical modifications.
COVID-19 also forced many local businesses to betteralign products and services with consumers’ new habits.
The findings also suggest technology may be key to
business survival, and the PNC survey showed that many
owners are making investments accordingly. When asked
about specific business technologies, more than four in 10

PNC has always been an advocate for small businesses and
we hope to continue to assist them with the challenges that
have surfaced so far in 2020. When the economic impact
of the coronavirus pandemic began to take hold, PNC’s
employees jumped into action, working tirelessly to deliver
for our small business clients and the communities in which
we operate. In total, across the country, we processed more
than 74,000 Paycheck Protection Program loans totaling
more than $13.6 billion in funding.
Beyond our support for businesses, PNC has invested
in our markets throughout the country to directly assist
communities during this time of uncertainty and economic
turbulence. In April 2020, due to the indefinite closure of
schools, we knew that many children in this region were
without the free and reduced breakfasts and lunches
they typically receive during the school day. The PNC
Foundation jumped into action, allocating a $100,000
emergency grant to the Central Pennsylvania Food Bank so
they could assemble and distribute thousands of meals for
school children and their families in communities across
Central Pennsylvania. Over the last 10 years, the PNC
Foundation has provided nearly $500 million of grants in
the communities that PNC serves.
Like many around the country, Pennsylvania residents
and small businesses are hurting right now. PNC will
continue to show up and do what we can to support our
neighbors through this time of need.
To learn more, please visit pnc.com.
Tera Hoxworth manages business banking for PNC Bank
in Central Pa.
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COSTARS and Project Bidding
By Chad Heister, CPA
“As I hurled through space, one thought kept crossing my
mind – every part of this rocket was supplied by the lowest
bidder.” – John Glenn
History of COSTARS
The history and philosophy behind the bidding process for
municipalities is to have transparency for the taxpayers and
the suppliers to create fairness and balanced competition.
This was normally done through the conventional bidding
process; however, there are purchasing cooperatives that try
to make this more efficient and cost effective. One of those
cooperatives is the COSTARS™ program created by the
Department of General Services, Bureau of Procurement.
The governing legislation began in 1998 with the
Commonwealth Procurement code – Act 57. This permitted
local governments to benefit with the Commonwealth
along with state procurement contracts. This allowed the
local governments to save money, stay in compliance with
regulations and stay transparent and show good stewardship
with taxpayer dollars. In 2002, legislation was expanded to
include hospitals, fire/rescue, educational institutions, and
other non-profit entities.
However multiple state agencies were still doing their own
procurement, so to streamline the process the Procurement
Code was expanded again. In 2004, an amendment was
added to the Procurement Code, Act 77, to authorize the PA
Department of General Services to establish the COSTARS™
program. This made the procurement process more
uniform; for example, different state agencies were buying
different computer components from different computer
vendors. Now they can buy the same computers from one
supplier for the whole Commonwealth.

process brings the problematic logistics of bringing suppliers
and buyers together. In addition, small local suppliers
and minority, veteran, and women owned companies can
compete with the larger companies.
The suppliers are also vetted by the Department of
General Services, they have to file the proper paperwork
in a timely manner and must be in good standing with the
Commonwealth to participate in the program. They only
award contracts to “responsive and responsible” bidders.
A materials and services list can be found at this link:
https://www.dgs.pa.gov/COSTARS/Member-Information/
Documents/Guide%20to%20COSTARS%20Contracts2020.pdf
Who is eligible to be a member?
There are currently around 9,000 members of COSTARS™.
Any entity that is tax-exempt, nonprofit that receives public
money for procurement is eligible to be a member of
COSTARS™. The following authorities and governmental
entities would qualify:

Why COSTARS™?
COSTARS™ has many benefits but the main reason to
use COSTARS™, especially for small nonprofits is the cost
savings. The cost savings come from large volume of bids and
suppliers which translates into less administrative costs, less
advertising costs, less attorney’s fees, and more competitive
pricing. Not to mention the convenience for its members.
It reduces the costs for administration and a lot of the leg
work of bidding and awarding contracts. The Department
of General Services estimates the benefit to members are
savings of $3,600 from the time saved, administrative and
advertising costs, attorney’s fees, and other bidding costs. The
10
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There are other purchasing cooperatives you might want
to check out, most of them are for educational institutions.
Like any businesses, they might have a service that best
fits your system. One nice thing about COSTARS™ is you
can choose your supplier, it does not have to be the lowest
bidder; however, other purchasing networks might require
you to take the lowest bidder.

Column | Administration
Bidding Without COSTARS™ or other cooperative
purchasing network
The process of bidding when NOT using COSTARS™ still
requires aboveboard and equitable procedures because we
are using public money.

Request-for-Proposal (RFP)
A Request-for-Proposal is a document meant to ask for
direct prices from a supplier for a project where the funding
is available for use. The proposal would include the names
of the parties involved, a scope of work or specifications,
and the amount money exchanged. This would all have the
elements of a valid contract, and some may use it as such.
Invitation-for-Bids (IFB)

These contract amounts change and are updated annually
using the rate of inflation also known as the Consumer Price
Index (CPI). For the pricing between $11,300 and $21,000,
the informal pricing quotes can be three phone quotes
that must be documented. There are some exceptions
to this bidding process in Section 5614 of the Municipal
Authorities Act, for example, proprietary technology. If
you require $25,000 of components for your ultraviolet
system you may have to go through the actual manufacturer
to get the replacement parts and it is not subject to bidding.
The Bidding Process without COSTARS™
Sending out Requests-for-Information (RFI)s
The purpose of RFIs is for gathering information from
various suppliers about their products and services that
will best serve your system. You can learn their locations,
supply chains, lag times, delivery times and methods. They
may have several options or materials that you may have not
considered for your project. RFIs are only for information
and not intended as binding contracts.

Also called Invitation-to-Tender (ITT), this kind of
bidding involves solicitation to bid, work specifications,
details of the project, timeline of the project or time of
substantial completion, whether project owners are tax
exempt (this will effect pricing of the job), whether time is
of the essence and fines may apply if the job is not done
on time. Other considerations are work site availability
(site security), how progress payments will be charged and
paid, project contacts, quality control of materials used,
criminal background checks of workers, indemnification
clause (who is responsible for damages or injuries), among
many other clauses. These will all be solidified in the final
contract, which is still able to be modified by handwritten
changes if both parties agree.
Some final advice. Remember you are the system owner
and ultimately responsible for the finished project, so be
sure that the job is up to your standards. Be on-site and
look for things you might need to change so it can be done
in a timely manner. READ the contract before you sign.
You can still change clauses and elements you do not like or
need changing, for example, substantial completion dates,
miscellaneous provisions or breach of contract remedies.
Additional Resources online
Additional resources can be found online at www.dgs.
pa.gov/COSTARS. S

Request-for-Qualifications (RFQ) and Request-forQuotations
Often confused with each other, the Request-for
Qualifications is intended to reduce the number of suppliers
for the actual bid to those suppliers that will best serve the
authority. This is more of a “job interview” of sorts to see
if the supplier is a good fit for the project. There will be
information like job experience, product performance and
case studies. Prices will not be mentioned at this point of
the process. Some government funding sources may require
this step in the process. The Request-for-Quotations usually
is normally spelled out to differentiate between Requestfor-Qualifications. Request-for-Quotations are frequently
used for common off-the-shelf items. This may be used
as a contract in some cases, but mostly this is used as the
documentation for a purchase order.

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

References:
PAcastscms Channel. (2020, August 11). COSTARS Webinar - We
Connect Buyers with Suppliers [Video]
https://www.youtube.com/watch?v=PAp74m-bVy8
The PennBid Team (2018, April). To Bid and How to Bid? That
should not be the question! The Authority, Volume 48 No. 2,
24-26, 54-55).
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Legislative Update

PRWA Comments on Proposed Rulemaking - Water Quality Standard for
Manganese and Implementation (#7-553)
By Erik Ross
Associate, Milliron & Goodman Government Relations, Inc.
The Pennsylvania Rural Water Association (PRWA)
recently submitted written comments to the Environmental
Quality Board (EQB) on the proposed rulemaking to amend
Chapters 93 and 96 (relating to water quality standards; and
water quality standards implementation).
As you may know, the EQB proposed a new numeric
human health criterion for manganese of 0.3 mg/L in
Chapter 93.8 - Water Quality Criteria for Toxic Substances
and would delete the existing 1 mg/L standard because it is
not protective of human health. The new proposed 0.3 mg/L
toxic health standard would apply to all discharges going
into surface waters, just as the existing 1 mg/L standard.
Specifically, PRWA supports the proposed amendments
to delete manganese from Table 3 in § 93.71 (relating to
specific water quality criteria) and adding manganese to
Table 5 in § 93.8cii (relating to human health and aquatic
life criteria for toxic substances).
The Department of Environmental Protection (DEP)
reviewed the effects of manganese on human health and
determined that current science shows manganese is
harmful to human health as a possible nervous system toxin
with implications to early childhood development at levels
that are less than the threshold levels that impact aquatic
life.
DEP believes the new proposed 0.3 mg/L toxic
health standard will protect human health from the
neurotoxicological effects of manganese, as well as ensure
adequate protection of all water uses. Both the Water
Resources Advisory Committee (WRAC)iii and Small Water
Systems Technical Assistance Center (TAC) Advisory
Boardiv voted to support the 0.3 mg/L standard proposed
by DEP, while acknowledging the 2017 law moving the
point of compliance.
The U.S. Environmental Protection Agency (EPA)
expects states to address levels above 0.3 mg/L because the
EPA Health Advisory includes a 10-day limit of 0.3 mg/L
for infants. EPA also expects states to require corrective
actions, including Public Notification (PN).
Therefore, the DEP is in the process of updating its
guidance document “Situations Requiring One-Hour
Reporting to the Department of Environmental Protection”v
to clarify that a water supplier shall notify DEP within 1
hour of discovery if there is an exceedance of an EPA Health
Advisory for a secondary or unregulated contaminant in
the finished water including:
12
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“Manganese: Manganese has a lifetime advisory level of
0.3 mg/L, and a 1-day and 10-day health advisory level of 1
mg/L. For bottle-fed infants younger than six months, EPA
has established a 10-day health advisory level of 0.3 mg/L.”
The EQB also proposed for public comment, two
alternatives for a point of compliance with the manganese
water quality standard:
1. the point of all existing or planned surface potable
water supply withdrawals; or
2. all surface waters (that is, near the point of discharge)
However, the proposed amendments, set forth in Annex
A, support both alternatives.
PRWA supports maintaining the current point of
compliance for manganese, in all surface waters (that is
near the point of discharge), as stated in § 96.3 (c).vi
Water suppliers have been greatly concerned with the
legislative provision included in the Administrative Code
(Act 40 of 2017) to require the EQB to set a water quality
standard for manganese. Act 40 would shift the burden for
treating manganese discharges from mine sites and other
sources from those polluting the water to those using the
water, like public water suppliers. The consequence would
put the entire burden of meeting the manganese standard on
water suppliers at a significant cost, as the 1 mg/L standard is
20 times the level of manganese that water suppliers can have
in their water supplies (.05 mg/L) in accordance with EPA
and DEP’s secondary maximum contaminant levels (SMCLs).
vii
Pennsylvania enforces SMCLs, as they assist public water
systems in managing their drinking water for aesthetic
considerations, such as taste, color, and odor complaints.
At relatively low concentrations (0.02 mg/L or greater),
manganese can cause discolored water (usually black or
dark red/brown), staining of laundry and plumbing fixtures
and increased turbidity. At higher levels, manganese can
create a metallic taste in water (0.1 mg/L or greater). These
are significant concerns for both water customers and water
suppliers.
Therefore, water suppliers monitor for manganese in
their source water to make sure they can properly treat
it before it becomes a problem. Moving the point of
compliance for manganese would result in higher levels
of manganese in the source water causing water systems
to experience increases in monitoring costs and increases
in treatment costs due to the need to modify existing
treatment processes or to provide additional treatment.

Legislative Update
For example, DEP staff informed the WRAC that 280 of
the 340 surface water treatment plants in the state would
have to evaluate whether to make treatment changes if
the manganese compliance point were moved without the
addition of a stricter standard upstream.viii This would be
particularly burdensome on small water systems that may
lack the resources necessary to make capital improvements
to their treatment process.

iv

Finally, it is also important to note that manganese does
not degrade – dilution is NOT the solution – so it must
be addressed through treatment or mitigation at the point
of discharge. Moving the point of compliance serves no
purpose other than to shift the cost of treatment from the
discharger to the water supplier and its customers.

http://files.dep.state.pa.us/PublicParticipation/Advisory%20
Committees/AdvCommPortalFiles/TAC/2020/July/DRAFT%20
TGD%201_Jul2020%20Meeting.pdf

Even the 0.3 mg/L standard proposed by the EQB would
still be significant for water suppliers who also have a National
Pollutant Discharge Elimination System (NPDES) permit, as
they must be in compliance for manganese when they filter
backwash and discharge under their permit. However,
meeting the standard in their NPDES permit would not be
as costly to water suppliers as it would if the Act 40 change to
1 mg/L at the point of water supply intake was implemented.
The EQB held three virtual public hearings and Senate
Environmental Resources & Energy Committee held a
public hearing on September 9, 2020. The Independent
Regulatory Review Commission (IRRC) will issue its own
comments and then the DEP will review these, and all
public comments submitted before returning to its advisory
committees with a draft final rulemaking. Once a final
rulemaking is formalized DEP will take it before the EQB
for approval, which is not anticipated until the second
quarter of 2021.

Minutes of the August 8, 2019 Meeting Small Water Systems
Technical Assistance Center (TAC) Advisory Board
http://files.dep.state.pa.us/PublicParticipation/Advisory%20
Committees/AdvCommPortalFiles/TAC/2019/November14/
draft%20Minutes_Aug%208%202019%20TAC%20meeting.pdf
Situations Requiring One-Hour Reporting to the Department
of Environmental Protection

v

vi

25 Pa Code Chapter 96.3

http://www.pacodeandbulletin.gov/Display/pacode?file=/secure/pacode/data/025/chapter96/s96.3.html&d=reduce
USEPA, Secondary Drinking Water Standards: Guidance for
Nuisance Chemicals
vii

https://www.epa.gov/sdwa/secondary-drinking-water-standards-guidance-nuisance-chemicals
“Pa. DEP to propose stricter manganese standard as studies
suggest risks to children,” Pittsburgh Post-Gazette, 9/23/2019

viii

h t t p s : // w w w . p o s t - g a z e t t e . c o m / b u s i n e s s / p o w e r source/2019/09/23/Pennsylvania-DEP-water-manganese-standard-health-coal-pollution-rules/stories/201909220048

We will keep you apprised of further activity on this
important rulemaking and urge you to engage once a finalform regulation comes before DEP’s advisory committees. S
References
i

25 Pa Code Chapter 93.7

http://www.pacodeandbulletin.gov/Display/pacode?file=/secure/pacode/data/025/chapter93/s93.7.html&d=reduce
ii

25 Pa Code Chapter 93.8c

http://www.pacodeandbulletin.gov/Display/pacode?file=/secure/pacode/data/025/chapter93/s93.8c.html&d=reduce
Minutes of the July 25, 2019 Meeting of the Water Resources
Advisory Committee (WRAC)

iii

http://files.dep.state.pa.us/PublicParticipation/Advisory%20
Committees/AdvCommPortalFiles/WRAC/2019/103019/DraftMinutes07.25.19.pdf
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Certification Study | Feature
Multiple-Choice Tests Suck
By Wendy Malehorn
There are those that believe multiple-choice test are the
easiest kind of test to take, but that’s not necessarily true.
The fact is, you are typically confronted with four possible
answers to each question and ironically, the question and/
or the possible answers aren’t very clear. Additionally,
many of us are quite good at psyching ourselves out for
multiple reasons including knowing there may be trick
questions or reading strangely worded questions. When
taking a multiple-choice test, the best thing to do is read
each question very carefully (several times if necessary).
Underline key words that will help answer the question
and look for trick words. After reading the question, if
you know the answer, look for it in the choices but be sure
to read all the choices. However, if you do not know the
answer right off, start the process of elimination. Cross
off the obviously wrong answer(s). Choosing between two
answers is better than choosing between four. Look for
clues that might help you determine the correct answer and
remember, this is your industry and you have studied. Have
confidence that you will make the best educated guess. And
remember, there is only one correct answer, pick the most
correct answer. Multiple-choice tests might suck, but you
have to deal. Multiple-choice questions are a fact of life with
the PA DEP certification exam. Practice makes perfect. S

1. Characteristics that indicate a healthy activated
sludge process?
a. Mixed liquor that is black color and has a strong,
unpleasant odor
b. Mixed liquor that is brown color, froth
appearance, and musty odor
c. Mixed liquor that is brown color, thick, dark
brown foam
d. Mixed liquor that is light than and is a light
fluffy foam
2. Common hydraulic detention times for primary
clarifiers range from:
a. 45 minutes to 1 hour
b. 1 to 2 hours

b. Comparator
c. Parshall flume
d. Magnetic Mantle
4. An air-gap device is used to:
a. Prevent contamination of potable water system
b. Release air from manholes
c. Introduce air into collection system

5. Return activated sludge is “returned” to the aeration
basin
a. To make sure there is enough water to keep
microorganisms alive
b. To recycle the water
c. Ensure a healthy population of microorganisms
treat the waste
d. Ensure the operator can get a representative
sample
6. The addition of sulfuric acid will_______ the pH of
wastewater.
a. Neutralize
b. Lower
c. Increase

c. 2 to 3 hours

d. Have no effect on

d. 4 to 5 hours
3. Which of the following devices is used to measure the
KEYSTONE TAP

a. Communicator

d. Ventilate digester and reduce biological oxygen
demand

Wastewater Treatment
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7. Controlling the sludge wasting rate by constant

Feature | Certification Study
MLSS concentration involves maintaining a certain
concentration of:

10. Which of the following is the most likely cause of
rising sludge in clarifiers?

a. Suspended solids in the aeration tanks

a. Low DO and pH levels in the aeration tanks

b. Volatile suspended solids in the aeration tanks

b. Young sludge

c. Volatile suspended solids in the return sludge

c. Overaeration in the aeration tanks that has
sheared the floc

d. Volatile suspended solids in the waste sludge
8. A comminutor is a device that
a. Allows operators to communicate with each
other
b. Shreds rags and other debris before entering the
treatment plant
c. Settles out colloidal solids
d. Removes solids in the effluent
9. The type of bacteria that releases hydrogen sulfide gas
are:
a. Pathogens
b. Aerobic
c. Anaerobic
d. Coliforms

d. Denitrification is occurring
Drinking Water
11. Action level exceedance occurs when the concentration
of a contaminant in more than 10% of tap water
samples is greater than the action level of ______for
lead or _______for copper.
a. 0.015 mg/L, 1.3 mg/L
b. 0.15 mg/L, 0.13 mg/L
c. 0.13 mg/L, 1.5 mg/L
d. 1.5 mg/L, 1.3 mg/L
12. Measurements for water quality parameters
may be performed by a certified laboratory or
by a person meeting the operator certification
requirements when proper analytical methods are
used including:
a. Using EPA-approved analytical methods
b. Using OSHA/NIOSH-approved
methods

analytical

c. Using NSA-approved analytical methods
d. Using NSFA-approved analytical methods
13. A laboratory test used to determine the degree of
calcium carbonate saturation in water.
a. Manifold Index
b. Ion Index
c. Humic Index
d. Langelier Index
14. If pH is raised before disinfection, it will
___________________ the effectiveness of free
chlorine.
a. Not effect
b. Reduce
c. Increase
d. Possibly reduce or increase
Continued on Next Page
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Certification Study | Feature
15. Drinking water systems can reduce THM formation
by:
a. Increase the organic material before chlorinating
the water
b. Fluctuate chlorine usage
c. Move the point of chlorine addition to before
sedimentation or filtration
d. Use alternative disinfection methods
16. Which residual has the highest disinfecting ability:
a. Total Available Chlorine Residual
b. Free Available Residual Chlorine
c. Combined Available Residual Chlorine
d. Combined Total Residual Chlorine
17. How should air and/or vacuum relief valves be
installed?
a. Below ground level
b. On all of the high locations within the system

Continued on from Previous Page

18. Sodium thiosulfate is used to:
a. Buffer chlorine solutions
b. Neutralize chlorine residuals
c. Detect chlorine leaks
d. Sterilize sample bottles
19. Dead ends on water mains may:
a. Have a build-up of iron and manganese sediment
b. Have taste and odor issues
c. Have low chlorine levels
d. All of the above
20. If a routine sample is found to contain total coliform,
which of the following actions must be taken?
a. run the HPC of ONPG test
b. run the SPC or HPC test
c. run EMB of ONPG test
d. run the E. Coli test

c. At the highest location within the system
d. In low drainage areas
Wendy Malehorn
Training & Education
Development
wmalehorn@prwa.com

ANSWERS TO THESE QUESTIONS CAN BE
FOUND ON PAGE 62.
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Training | Column
A Brief Lesson on Chloramines
By Joel Jordan
I hope and pray that all of you have stayed well during
this very long 2020. This year has certainly brought its
challenges. I know each of you has worked diligently in
your community to continue to deliver them safe clean
water and effectively treat the community’s wastewater. It
won’t get you headlines, but it is no less important that those
that do. I, and the PRWA staff say, “Thank You!” for your
commitment.
Training
By now you’ve noticed that PRWA has gone back to a
regular classroom training schedule. We have both PRWA
Trainers and many PRWA Training Partners offering
full-day and half-day courses throughout the state every
month. There are still some safety restrictions. But, there
should be enough Contact Hours available in your area to
keep your license current. Something new in late 2020 and
throughout 2021 is that Training Partners from the annual
Conference are bringing some of their 3 CH courses around
the state (and, online). We are excited about this new effort
and hope you are too.

We’ve also spent most to 2020 expanding our online course
catalog. Live Instructor online courses are offered regularly
through Zoom. These are shorter courses that you can
take from the comfort of your home, office or plant. We’ve
also been converting many of these and other classroom
courses to our self-paced online training platform at www.
LearnH2O.com. Another way to study from home or work,
but at your own pace. Check it out.
If you are still having problems getting your Contact
Hours, please drop me an e-mail at jjordan@prwa.com and
let me know how we can help.
A Brief Lesson on Chloramines
Recently, a participant in one of my classes asked
about chloramination in water systems. Chloramines or
chloramination as a disinfection process is something you’ve
probably heard about, but, aren’t sure about the details. In this
short lesson, I won’t get into whether or not a system should
consider chloramination. That is something to discuss with
your engineer or consultant. Instead, I just want to briefly
explain the concept, at least on the drinking water side, that
is. It is rare on the wastewater side and why will become more
apparent as we discuss the process. So, let's go over the basics.
Water systems often switch to chloramination to control
disinfection by-product formation. When implemented and
controlled correctly, it is effective at DPB control relative to
free chlorine disinfection. It should be noted that chloramines
are a less effective disinfectant than free chlorine. But, they
are more stable and long-lasting in the distribution system.
Chloramination is not new. It has been used as a means
of disinfection for 100 years. You’ve heard about it more
recently due to the focus on DBP formation and control.
First, it is good to be reminded of our chlorination curve:

18
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This is just an example curve. An actual curve is specific
to the water quality conditions of each individual system
based on the rates of each reaction(s).
We’ll start by summarizing each of the 4 parts of the curve.
1 – chlorine levels won't be measurable

Column | Training

system choose this disinfection method? In almost all cases,
it is to control regulated disinfection by-products (DBPs).
Finally, my family and I wish everyone a Merry Christmas
and Happy Holidays, including a Happy, and…dare I wish,
for a normal, New Year 2021.

2 – Monochloramines formed from Ammonia and
Chlorine. Chlororganics also formed. (combined chlorine)
3 – Dichloramines formed and broken down. Ammonia
oxidized. Taste and Odor problems can occur. The "pool"
smell.
4 – free chlorine residual formed at a rate of 1:1 with
increased dose (and some trichloramines formed)
As you might remember, in drinking water, we shoot for
stage 4 of the chlorination curve where a “free residual is
formed. This helps keep the water disinfected as it travels
in the pipes to customers.
Wastewater systems try to operate in stage 2 & 3
(combined chlorine). Wastewater typically has enough
Ammonia that this isn’t difficult to obtain. Control, though,
is a little tougher due to fluctuating Ammonia levels and
varying chlorine demand from other reactions.
A Chloraminated water systems disinfects by adding
chlorine and ammonia at a level that keeps the chloramines
at the high point of the zone 2 and 3 point. A ratio of around
5:1. At this point, the chloramines are most effective,
taste and odor problems are not problematic and the free
ammonia is near zero. If the ratio goes below a 4.5:1, then
free ammonia forms.

References:

Joel Jordan
Director of Education
jjordan@prwa.com

Retrieved November 02, 2020, from http://www.
pacodeandbulletin.gov/Display/e?file=%2Fsecure%2Fpacode%2
Fdata%2F025%2Fchapter109%2Fs109.716.html
Controlling Nitrification in Public Water Systems with
Chloramines. (n.d.). Retrieved November 02, 2020, from
https://www.tceq.texas.gov/drinkingwater/disinfection/
nitrification.html
US, E. (2002, August 15). Nitrification. Retrieved November
01, 2020, from https://www.epa.gov/sites/production/
files/2015-09/documents/nitrification_1.pdf

Like all chemical additions, chloramination can bring
in some complications in water treatment. An example
with chloramination is that any free ammonia can cause
nitrification (microbes convert ammonia to nitrite
(Ammonia Oxidizing Bacteria (AOBs)) and then nitrates
(Nitrite Oxidizing Bacteria – NOBs). Issues that can make
the situation worse are water age, sediments/tuberculation
and higher water temperatures. If this nitrification cycle
isn’t controlled and corrected, further problems can develop,
such as bacterial growth, metal precipitation, pH decrease
and, eventually lead and copper leaching problems. Control
involves actively monitoring the water quality parameters
in your distribution system, adjusting feeds accordingly and
reducing water age and stagnation issues (e.g increase tank
turnover, flushing programs and dead-end elimination).
PA water systems that chloraminate or receive water from
a chloraminated system are required, since 2018, to develop
a Nitrification Control Plan (NCP) to identify and control
this issue (PA Chapter 109.716).
An important note is that chloramination is not as an
effective disinfectant as free chlorine. So, why would a water
WINTER 2020
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Water | Column
America's Water Infrastructure Act (AWIA)
By Glenn Cowles
On October 23, 2018, America’s Water Infrastructure Act
(AWIA) was signed into law. AWIA Section 2013 requires
community (drinking) water systems serving more than 3,300
people to develop or update risk assessments and emergency
response plans (ERPs). The law specifies the components
that the risk assessments and ERPs must address, and
establishes deadlines by which water systems must certify to
EPA completion of the risk assessment and ERP.
Each community water system serving more than
3,300 persons shall submit to the EPA Administrator a
certification that the system has conducted a risk and
resilience assessment in accordance with the Act prior to:
Certification Deadlines
Population
Served

Risk and Resilience
Assessment

Next 5-Year Cycle
Submission Date

≥100,000

March 31, 2020

March 31, 2025

50,000-99,999

December 31, 2020

December 31, 2025

3,301-49,999

June 30, 2021

June 30, 2026

Population
Served

Emergency Response
Plan*

Next 5-Year Cycle
Submission Date*

≥100,000

September 30, 2020

September 30, 2025

50,000-99,999

June 30, 2021

June 30, 2026

3,301-49,999

December 31, 2021

December 31, 2026

*Emergency response plan certifications are due six
months from the date of the risk assessment certification.
The dates shown above are certification dates based on a
utility submitting a risk assessment on the final due date.
Community water systems must, to the extent possible,
coordinate with local emergency planning committees
established under the Emergency Planning and Community
Right-To-Know Act of 1986 (42U.S.C. 11001 et seq.) when
preparing or revising a risk and resilience assessment or
emergency response plan under the AWIA. Further, systems
must maintain a copy of the assessment and emergency
response plan (including any revised assessment or plan)
for five years after certifying the plan to the EPA.
For purposes of compliance with the AWIA, the
EPA interprets the population served under revised
section1433(a)(3) to mean all persons served by the
system directly or indirectly. As a result, community water
systems should determine their population served based on
the number of people the system serves directly, plus the
number of people served by any consecutive community
water systems. Accordingly, a community water system that
20
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provides drinking water to consecutive community water
systems (i.e., a “wholesaler”) must include the population
served by those consecutive systems when determining its
total population served.
More information on these AWIA requirements, as well
as information on compliance tools and resources are
available on the EPA’s website. If you have any questions
related to Section 2013 of AWIA, please email the EPA at
dwresilience@epa.gov. The document is divided into six
main sections: (1) Community Water Systems Required
to Comply Under Section 2013 of AWIA; (2) Community
Water System Requirements (3) Community Water System
Compliance; (4) Tools and Resources; (5) Funding; and (6)
Contacts and Outreach. S

Glenn Cowles
Director of Operations
gcowles@prwa.com

References:
https://www.epa.gov/waterresilience/americas-waterinfrastructure-act-risk-assessments-and-emergency-responseplans#CD
ht tps://w w w.epa.gov/sites/produc tion/f iles/2020 - 0 4/
documents/awia_s2013_faqs_final.pdf
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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 $19/month*!

*$19/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.

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.

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
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Dallastown-Yoe
Water Authority
Dallastown – Yoe Water
Authority is located in
Southern York County.
We provide water to
Dallastown
Borough,
Yoe Borough and part of
York Township. DYWA
(Dallastown – Yoe Water
Authority) has been around
since 1896. Currently we
serve approximately 4,300
homes and businesses. We
are a distribution system
only; we purchase all of our
water, but do not do any
treating. DYWA was served
by another source until December 31, 2005. On January 1,
2006 we embarked on a journey to learn and strive to give
our customers better service. DYWA felt this would help
keep down rising cost. We also believed this would allow is
to give closer and more personal attention to our customers.

Besides fixing leaks, we did many other projects since
2006. We have been in a meter replacement program and
we are in our last 300 to replace. It used to take 3 weeks to
read water meters for billing, but now only takes us 3 days
to read the entire system.
In 2019 – 2020 we upgraded 6” in water main to a 10”
water main for 3,400’ at a cost approximately $1,200,000 on
Main St.
In 2020 we demolished a 250,000 gallon water tank on
Park St (which is 1 of 2 tanks on Park St.) The other tank
will be demolished by 2024 (the 2nd tank is 500,000 gals.)
Both of these tanks are standpipes. The reason for the
demolition is because they are not structurally sound. We
are in the process of construction a 750,000 gal Mid Atlantic
Tank (somewhat round) with storage underneath the tank.
Johnston Construction is the construction contractor and
Phoenix Fabricators is doing the concrete work.

Doing our own maintenance in–house seemed to be
a win. This was a difficult task with big shoes to fill – we
had a long and hard road in front of us. We needed to learn
our system, find good contractors and vendors, build an
inventory, learn how to read meters (and how to do that
efficiently), learn to make repairs and which fittings to use,
and the list goes on and on.

When the Park St tank is finished, we will be raising our
Denton tank 35’ to function consistently with the tank at
Park St. this step will be completed in 2021.
In 2021, we will replace our Hardees vault (this is one of
two vaults that we receive water thru our supplier.)
Today DYWA is using SCADA to keep constant watch on
our system. The SCADA system is a wonderful tool. There
are totalizers to help with PA DEP reporting. We are able
to monitor our tank levels and altitude valves. Our alarm
system includes high and low tank level alarms, overflow
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alarms, motion sensors, cameras, and much more. With
SCADA you can add on as you need; SCADA always
has room to expand. We are able to watch our flow rates,
which also helps us to detect leaks. With SCADA, we can
use the time we saving to complete other tasks. Of course,
these changes never seem to come fast enough. We are still
making improvements as we all do, yet all good things take
time.
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There are four certified operators on duty. One of our
operators received the PRWA Operator of The Year award
in 2010. We have a great staff all working for the same goal.
We are proud of all we
have accomplished.
We perform our own
locates, and we also do
most of our own leak
detection, but remember
– everyone needs help
sometimes.
DYWA
joined
Pennsylvania
Rural Water Association
early on. Chris Shutt
of PRWA came to the
rescue. With help from
Chris, we were on a

forward path. Chris taught us how to detect and find leaks.
He also taught us a lot about line locating. We want to
mention Dave Muzzy of PRWA who helped us when Chris
had too big of a work load. We owe a big thank you to the
PRWA, Chris Shutt, and Dave Muzzy for being there when
we needed. We also need to thank York Water for all the
help and assistance they have given and continue to offer. S
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Getting Too Old For This Stuff!
By Tom Goehring
Anyone that has ever talked to me about process control
knows that one of my favorite sayings is “waste more.” Over
the years it has kind of turned into a joke with people who
know me. People will ask me a question and start it with
“I know you’re probably going to tell me to waste more”, or
they will leave me a voicemail and say “I just wanted to hear
someone tell me to waste more.” Even I joke about it all the
time in my classes, but there are many reasons why I say that
and this seems like a good time to explain them.
First, let’s look at the advantages of an older sludge. There
are many treatment plants that are designed as extended
aeration plants. An extended aeration system can be
described as a plant with 16 – 24 hours of detention time in
aeration as opposed to the 6 – 10 hours in a conventional
activated sludge system. They also run at a much lower
F/M ratio. Extended aeration systems are preferred by many
people because they feel the system is more resistant to shock
loads and, most importantly, have a lower sludge yield. A
lower sludge yield (meaning there is less sludge produced per
pound of BOD removed) means that you don’t have to do as
much sludge dewatering and there is less sludge to be hauled
off site. Both of these combined means that less of the budget
is spent on sludge removal and the extra money can be used
for other things. There is less sludge produced because there
is a very limited amount of food (BOD) for the organisms
and when that food supply is depleted the organisms will
begin endogenous respiration. Endogenous respiration is
when the organisms begin to break down their own cellular
mass. This is done just to stay alive since there is no more
available food for them. Because of this, the death rate in the
process is nearly the same as the reproduction rate. Basically,
what you are doing is
using the aeration tank
as an aerobic digester
and forcing the bugs to
feed on each other and
create a lower sludge
yield.

Cloudy Supernatant with pin floc.
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Now
for
the
disadvantages,
first
and foremost, for me
is that an older sludge
will produce pin floc
and have a cloudier
supernatant than a
younger sludge. This
happens because as the
microorganisms age
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they produce a polysaccharide “slime” layer that eventually
covers them. As the organisms float around in the aeration
tank, they bump into each other and the slime helps them
stick together forming a good floc particle that settles well
and forms a blanket that filters the supernatant and takes
suspended solids with it as it settles. If the sludge age gets too
old, you get too many dead organisms in the mixed liquor that
do not have a slime layer and therefore do not stick together
and instead settle as individual particles. Because some of
these particles are very light, they tend to stay suspended
longer and form pin floc. Under normal operating conditions
the system may have three hours or more detention time in
the clarifiers which is more than enough time to settle out
most of the suspended solids, but if at any time the flow
through the process increases and detention time is cut,
those solids will wash out in the effluent. If you have a dense
and compact blanket with lots of pin floc creating a cloudy
supernatant…you might need to waste more.
Bulking sludge caused
by filaments could also
cause the blanket to rise
and large amounts of
solids to wash out of the
clarifier. As the sludge
gets older the F/M
ratio will decrease and
there are several types
of filamentous bacteria
that thrive in a low F/M
environment.
If you
have a filament problem
and bulking sludge…
you might need to waste
more.
Another thing to
consider is that as the
Good sludge blanket with clear supernatant.
sludge age increases,
generally, the volatile
percentage of the sludge will go down. The volatile organics
in the sludge are the organisms. In my experience, an older
sludge will have a volatile percentage less than 75% and I have
seen some as low as 65%. Meanwhile, a younger and healthier
sludge will be 80% or higher and I have seen some as high as
94%. Anything in our mixed liquor that is not volatile doesn’t
do any work for us and should be removed (wasted) rather
than using energy to pump it from the clarifiers back to the
aeration tanks. The higher the volatile content, the more
microorganisms there are, the healthier the sludge, the better

Column | Wastewater
the process runs. If you have high MLSS with a low volatile
content…you might need to waste more.
The last issue I want to cover is ammonia removal
(nitrification). It is not uncommon for poorly run systems
to remove the ammonia that enters the plant in the influent
and then put ammonia back in because one of the variables
in their process is not being controlled properly. During
endogenous respiration and/or when the organisms die,
nutrients like ammonia and phosphorus can be released and
cause effluent violations. This means that if the sludge age is
too high or the F/M is too low, nitrification could occur and
the ammonia will be removed but since those organisms stay
suspended in aeration without additional food, they will die
off and release ammonia back into the waste stream. This can
also happen in the clarifier if the return rates are too low. The
sludge blanket will start to go septic, the bugs will die, and the
ammonia will be released. Endogenous respiration will also
drive down the pH in the aeration tanks and nitrification will
not occur if the pH is below 6.0. If you have high effluent
ammonia and a low pH…you might need to waste more.

note, I think I have only seen someone over waste about three
times. So even though it’s funny, “waste more” is definitely a
good piece of advice. I should have some PRWA shirts made
that say “waste more”. Or maybe some stupid masks. S

Tom Goehring
Wastewater Technician
tgoehring@prwa.com

I could probably ramble on for another page or two, but I
think that is enough for now. As you can see, an older sludge
can upset the process in many ways and have a detrimental
effect on the process and the effluent from the plant. As a side
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Porter-Tower Joint
Municipal Authority
Porter-Tower Joint Municipal Authority is located in
Porter Township outside of Tower City, PA. Wayne Orlick
was hired on Feb. 5, 2001 as the Superintendent. Wayne had
absolutely no experience in Wastewater operations. What
Wayne did have was a strong mechanical and management
background.
Wayne quickly noticed that poor process control led to
solids being lost on a daily basis. It seems that the plant
was not been operated properly. With the help of some
classes from PRWA and a few books on process control
Wayne was able to get the plant operating properly. The
plant experienced hydraulic overloads due to Inflow and
infiltration issues. Although getting the treatment plant
running properly was a good thing it created another
serious problem, a large increase in sludge production.

Like most municipalities PTJMA kept rates so low that
there wasn’t much money available to replace worn out
equipment let alone buy and install a belt filter press. We
couldn’t even afford to have the liquid sludge hauled away.
We looked into some less expensive ways to dry sludge and
found a used sludge bagging system that we were able to
purchase from another authority at a very reasonable price.

Original Asphalt Drying Bed

Original De-Watering Bed

The plant had a 250,000 gal. aerobic digester that was
about half-full when Wayne started. He was led to believe
that it would take about a year to fill it up. After reading the
plant O&M manual it seemed to concur with this theory
as it states that the plant was designed to produce little
or no sludge. A direct quote from the O&M states “The
sludge disappears nearly as fast as it is formed through
self-oxidation or “endogenous respiration.” Wayne quickly
learned that there was no such thing as disappearing sludge.
The plant was equipped with a small sand drying bed
which other than liquid hauling was the only way of drying
the sludge. We spent all my first summer drying sludge but
by the fall we were way behind and the digester was filling
up fast. We didn’t have enough capacity left to get through
the winter.
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We were able to install the bagger in our garage with
minimal effort and were able to get ahead of our wasted
sludge with at a much lower cost than liquid hauling would
have been. While this got us out of our current predicament,
it was necessary to operate the bagger on almost a daily
basis. This increased labor plus the cost of the bags and
the handling of the bags. Don’t get me wrong, the sludge
bagging system worked well especially for a small system.
Wayne started looking for a better, less labor intensive and
cheaper method of sludge disposal.
During one of his visits Todd Mace who was at that time
a circuit rider for PRWA told us about asphalt drying beds
in Punxsutawney, Pa. This interested us so Todd arranged
to take us out and see the process first hand. Having liked
results at Punxsutawney we had the sand removed down
to the 2B stone drainage area from one half of my existing
drying bed and had 4” of the old style (BCBC) asphalt base
coat laid on top of the stone. We then modified the piping
of my sludge bagger to be able to send the polymerized
sludge out to the asphalt portion of the drying bed. After
fine tuning the polymer system we achieved good enough
results that we paved the other half as well.
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New De-Watering Bed

Because we were limited in size by our existing drying bed
(70’ x 24’) it was necessary to apply the sludge to multiple
sections of the drying bed and while it was being applied
use squeegees to spread it evenly across the entire bed
leaving about a 4” layer to dry. After a few days (depending
on weather as the beds were not covered) the dried sludge
would be at about 18 to 20% solids. We then scooped it up
with our skid loader, piled it up and covered it with a tarp
until we had enough to fill a dumpster.
This system worked well enough that we were able to get
ahead of the sludge production and to keep enough storage
space available to get by during severe weather events. We were
also able to process sludge during most of the winter. Even in
very cold temperatures as long as the sludge didn’t freeze in
the pipes on the way to the drying beds. We would apply it
and let it freeze, if it didn’t thaw out before the next application,
we would just apply it on top of the frozen stuff until things
warmed up and it thawed. Thawed sludge actually handles
very nicely it loses most of its water as soon as it is thawed.

After mulling over the whole sludge drying process,
Wayne figured that the application and dewatering of the
sludge was the most time and labor intense part of the whole
operation. He had poured a concrete pad with a floor drain
to the head works to store the bagged sludge on. We had
4ft. high walls placed on 3 sides of the pad leaving one of the
short sides open to gain access to the dewatered sludge. The
pad was 12x24 ft. A trough drain was added across the open
end to return the separated water back to the head works.
The concrete floor was not porous enough to allow the
dewatering sludge to stick and shed off the separated water.
We applied BCBC asphalt by hand starting at the back wall
and continued level for about 6 ft. this gave a flat area to
allow the sludge to stick and most of the free water to drain
down through. Then we continued with a downward slope
of ¼” to a foot pitch until we reached the edge of the floor
drain. The free water migrated down through the paving
and then followed along the concrete floor to the drain.

New Drying Bed

This “dewatering bed” was a major improvement to our
sludge drying process. We plumbed in the polymerized
sludge and applied it across the back side of the bed through
two 2” pipes. As most of the water drains down through the
base the sludge piles up until the weight of it pushes it out
and gradually down the slope. We were able to apply about
6,000 gal of 1.5 % solids sludge at one time over about a
5-hour time span. The beauty part of the dewatering bed is
that it only takes about 20 minutes or so to start the sludge
pump and adjust the speed and polymer rate. From this
point you are free to go do other work as it pretty much is
like the energizer bunny it keeps going and going until you
are ready to stop it. We do walk by once or twice during
the day just to make sure that things are running smoothly.
Then you just have to shut it down and flush out the lines.
Left on the bed overnight the dewatered sludge is at 9%
which can easily be scooped up and spread by back blading
it on the original drying bed to about a 3” thickness with a
loader. Three days later the solids content is usually around
18-20% barring rainy weather. it takes about ½ hour to
Continued on Next Page
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Continued on from Previous Page

spread the dewatered sludge and about another 20 minutes
or so to hose off the dewatering bed after it is cleaned off.
We hose off the dewatering bed after every application of
sludge and it doesn’t hurt to pressure wash it off every once in
a while. The bed should be left to dry before loading it again.
The biggest problem with this system is that it is so simple,
economical, low maintenance and easy to operate that most
people and it seems especially engineers don’t think it will
work. Believe us it works. We have been processing sludge
this way for almost 18 years.

A few years back another municipality called me because
they had heard (I believe through PRWA) that we were using
converted sand beds to dry sludge. They were having trouble
with their reed beds and wanted to see if our system would work
for them. They scheduled a visit and were impressed enough
that they decided to move forward with a plan to convert their
reed beds to asphalt drying beds. A short time later we got a
call from that municipality asking if Wayne could do a demo
for a couple of DEP engineers because they didn’t believe our
system could work and that we had somehow been less than
honest with what we had shown them. We invited them to our
facility to see the process and answer any questions that they
might have. They were quite impressed with the operation.
They mentioned several times that they couldn’t believe how
simple it was and how well it worked.
Another case in point was right here at our own plant. Due to
the age of our old plant and it being hydraulically overloaded
along with the nutrient removal required by the Chesapeake
Bay Agreement it became necessary to build a new treatment
plant. Despite the fact that we have been processing sludge
successfully this way for many years and that we planned to
continue doing it our way, the engineers still went ahead and
designed the new plant with a belt filter press. They had many
arguments about why we needed a belt press but, in the end,
they were overruled and the press was dropped in favor of my
design of a new asphalt drying bed complete with roof. The
asphalt drying bed has been working remarkably for well over
4 years. The elimination of the belt filter press and associated
costs we were able to reduce the cost of the project by about
¾ of a million dollars, not including the yearly operating cost
and maintenance of the press.
Because the new treatment plant is an SBR which produces
more sludge than a conventional activated sludge extended
aeration plant (our old plant) and the addition of alum and
glycerin to remove nitrogen and phosphorous, our sludge
production has doubled. This made it necessary to increase
the size of our dewatering and drying beds but we kept the
process the same.
We dewatered 2 to 3 times a week applying sludge
about 7 hours a day at the rate of 24 GPM. With some
adjustments and experimenting the operators found they
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New Drying Bed

could dewater sludge continuously for 48 hours at a time
without supervision as long as the polymer barrel is full.
We can pump out almost 70,000 gallons of 1.5% in a 48hour period. This way we only have to dewater every 2 or
3 weeks and by letting it sit on the dewatering bed longer it
speeds up the drying process. We can run for longer periods
of time if we pull the already dewatered sludge from the far
end of the dewatering bed as the system is running but the
sludge will be wetter but not runny, about 9-10% solids.
The beauty part of this whole setup is that it is so simple
and inexpensive to operate. The only equipment needed
is a sludge pump, a polymer pump, polymer and a loader.
Most facilities have at least a sludge pump and a loader. The
drying facility itself has no moving parts at all and there is
minimal labor involved. About twenty minutes setup time,
two hours to unload a full dewatering bed and hour or so to
flush out the lines and hose off the bed after the dewatered
sludge is removed.
We want to thank the people from PRWA for their help in
getting us started with this method. Without their input we
probably would be spending considerable amount time and
money pressing sludge.
If are looking for a low cost, simple way to process sludge
and you have a little room for a drying bed or maybe you
have an existing drying bed or reed bed keep this in mind. If
you are interested give Wayne a call. He will be glad to talk to
you or better yet give you a tour. You can reach him on his cell
at (570) 294-0807 or by Email at ptjma860@gmail.com. S
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In-Vessel Composting
EPA 832-F-00-061
September 2000
Land Application of Biosolids
EPA 832-F-00-064
September 2000
Odor Management in Biosolids Management
EPA 832-F-00-067
September 2000
Belt Filter Press
EPA 832-F-00-057
September 2000
Filter Press, Recessed Plate
EPA 832-F-00-058
September 2000
Other EPA Fact Sheets can be found at the
following web address:
http://www.epa.gov/owmitnet/mtbfact.htm

REFERENCES
Other Related Fact Sheets
Alkaline Stabilization for Biosolids
EPA 832-F-00-052
September 2000
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ADDITIONAL INFORMATION
Abington Wastewater Treatment Plant
Robert Leber
1100 Fitzwatertown Road
Roslyn, PA 19001
East Bay Municipal Utilities District
Bennett K. Horenstein
P.O. Box 24055
Oakland, CA 94623
For more information contact:
Municipal Technology Branch
U.S. EPA
Mail Code 4204
1200 Pennsylvania Avenue, NW
Washington, D.C., 20460
Philadelphia Water Department
James Golumbeski
7800 Pennrose Ferry Road
Philadelphia, PA 19153
San Bernadino Municipal Water Department
Stephen Schultz
399 Chandler Place
San Bernadino, CA, 92408
The mention of trade names or commercial products does not
constitute endorsement or recommendation for use by the U.S.
Environmental Protection Agency.
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Sludge, Solids, Changes in Percent MLVSS and Hydrous Floc
By Michael H. Gerardi
There is a cliché that goes “all bugs are insects, but all
insects are not bugs.” The phrase tells us that all bugs or
beetles are insects, but all insects are not beetles.
A similar cliché may be made for sludge and solids. The
cliché would be that “all sludge is solids, but all solids are
not sludge.” Since the development of the activated sludge
process, “sludge” has been used to describe the growth of new
bacterial cells from the degradation of cBOD. In biological
terms, bacterial growth is known as the production of
“offspring” or “daughter cells.”
In the activated sludge process, bacteria degrade organic
compounds (cBOD) to obtain carbon and energy for
reproduction, i.e., the production of offspring or sludge. In
the activated sludge process, the sludge produced is referred
to as mixed liquor volatile suspended solids (MLVSS).
Bacterial cells or sludge are solids. However, sludge is not
the only solid present in the activated sludge process.
The quantity or pounds (lbs.) of sludge produced per
pound of organic compounds (cBOD) degraded is referred
to as the sludge yield coefficient. The quantity of sludge
produced is affected by two major factors: 1) the molecule,
oxygen or nitrate (NO3-), used to degrade cBOD, and 2) the
type of cBOD degraded.
For examples, one pound of cBOD degraded under an
aerobic condition (use of oxygen (O2) or dissolved oxygen
(DO)) produces approximately (~) 0.6 pounds of sludge
(Equation 1), while one pound of the same cBOD degraded
under an anoxic condition (use of nitrate (NO3-)) produces
approximately 0.4 pounds sludge (Equation 2). Additionally,
the types of organic compound (cBOD) degraded produce
different sludge yields. For examples, one pound of
confectionary (sugary) cBOD degraded under an aerobic
condition produces approximately 0.8 pounds of sludge
(Equation 3), while one pound of proteinaceous cBOD
degraded under an aerobic condition produces approximately
0.4 pounds of sludge (Equation 4).
1 lbs. cBOD + O2 ------ > ~ 0.6 lbs. sludge or MLVSS
Equation 1

1 lbs. cBOD + NO3- ------ > ~ 0.4 lbs. sludge or MLVSS
Equation 2

1 lbs. confectionary cBOD + O2 ------ > ~ 0.8 lbs. sludge
or MLVSS
Equation 3

1 lbs. proteinaceous cBOD + O2 ------ > ~ 0.4 lbs. sludge
or MLVSs
Equation 4
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There are many solids that enter an activated sludge
process treatment process that are adsorbed to MLVSS. The
solids include starches, proteins, lipids (fats, oils and grease),
wood fibers and plastic fibers. There are also many solids
that enter a treatment process and reproduce in number
(and quantity) by consuming bacteria. These solids include
protozoa and metazoa such as rotifers and nematodes.
There are also solids that are produced by bacteria that
accumulate in sludge. The solids include secretions such
as polysaccharides produced during a nutrient deficiency
and lipids produced during a bloom of foam producing
filamentous organism.
The MLVSS accumulates solids that 1) enter the treatment
process and 2) are produced in the treatment process.
Many of the solids that accumulate in the activated sludge
process are volatile. Over time some of the volatile solids are
degraded. Therefore, there is “give-and-take” with respect
to the accumulation and degradation of volatile solids. The
“give-and-take” affects the percent MLVSS in the activated
sludge process. Properly operated activated sludge processes
(excluding extended aeration) have 70 to 75% MLVSS of
the total solids or mixed liquor suspended solids (MLSS).
A properly operated activated sludge process in extended
aeration mode of operation has 60 to 65% MLVSS. Each
activated sludge process has its typical acceptable range of
percent MLVSS. The range may change during warm and
cold wastewater temperatures.
MLVSS concentrations are typically used to monitoring an
increase or decrease in the relative abundance of bacteria. An
increase in MLVSS is considered to be reflective of an increase
in the number of bacteria and conversely a decrease in MLVSS
is considered to be reflective of a decrease in the number of
bacteria. However, caution should be exercised when using
MLVSS as an indicator of the relative abundance of the bacterial
population because: 1) not all solids are sludge and 2) at best,
approximately 30% of the MLVSS consists of bacteria.
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Changes in MLVSS are reflective of acceptable operation
or unacceptable operation. Increases in percent MLVSS may
be reflective of 1) insoluble cBOD entering the treatment
process in atypically quantities that are: a) difficult to
degrade, b) slowly degradable or c) require additional
MLVSS and/or time under aeration to degrade (Table 1)
or 2) the production of excess volatile compounds such as
polysaccharides from a nutrient deficiency or lipids from
the undesired growth of foam producing filamentous
organisms such as Nocardia amarae and Microthrix
parvicella (Table 2).
Table 1
Influent Volatile Wastes that Accumulate in MLSS and
Contribute to an Increase in Percent MLVSS

with increasing percent MLVSS. When a floc particle or
sludge settles in a clarifier, water must flow around and
through the floc particle. If excess volatile material has
accumulated in the floc particle, the material hinders or
restricts the movement of water through the floc particle
and unfortunately, settleability of solids deteriorates.
Because hydrous floc occurs, monitoring the 30-minute
settleability test of MLSS along with percent MLVSS may
prove to be a simplistic and inexpensive operational tool
that can be used for process control. An operator should
correlate operational conditions and industrial discharges
to determine what conditions and discharges promote
a decrease in percent MLVSS and what conditions and
discharges promote an increase in percent MLVSS. Those
conditions and discharge that promote an increase in
percent should be identified and corrected. S

Colloids including Proteins
Complex or Slowly-degrading Industrial Wastes
Lipids including Fats, Oils and Grease
Particulates including Starches

Table 2
Biological Conditions in the Activated Sludge Process
that Contribute to an Increase in Percent MLVSS

Michael Gerardi

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

Exocellular Polymeric Substances (EPS)
or Nutrient Deficiency
Foam Producing Filamentous Organisms
Hydrous Floc
Slime Bulking (Zoogloeal Growth)
Slug Discharge of Soluble cBOD
Toxicity
Young Sludge Age

Decreases in percent MLVSS may be due to 1) the
accumulation of inert (non-volatile) wastes, 2) decrease in
non-soluble cBOD loading, or 3) increase in bacterial activity,
e.g., acceptable pH, acceptable DO, etc. A decrease in percent
MLVSS typically results in favorable settling of MLSS, while an
increase in percent MLVSS typically results in an unfavorable
settling of MLSS. An increase in percent MLVSS is responsible
for “hydrous” floc and poor settling of MLSS.
Hydrous floc contributes to unfavorable settling of MLSS
for two reasons. First, as the volatile content of the floc
particle increases, the specific gravity of the floc particle
decreases, i.e., the floc particle becomes more buoyant and
floats. Second, the floc particle is three-dimensional. In
addition to its width and length that are easily observed
during a microscopic examination of mixed liquor, the floc
particle is also thick and has “pores” that become “plugged”
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Use of Text in Maps
By Mike Emery
Using text in maps (or anything) falls under a field called
typography. Typography is a study in using text for advertisements
(on TV, magazines, internet, etc.), signs (for a business, street
sign, billboard, etc.) , dissemination of information (such as
maps, newspaper, nightly news on TV, internet, etc.) and much
more. It takes into account the medium you are displaying the
text, what is and isn’t as important in the text, the message you
are trying to display, the audience, distance at which the audience
is seeing the text, and many other factors.
Text in maps is very important aspect of map making, but
it needs to be in balance. Used poorly it can clutter a map
and make it unusable. On the other hand too little text and
you may not have a good understanding of what is trying to
be portrayed on the map. Text can be a challenging thing,
especially for beginning, inexperienced cartographers.
Mistakes include using text being too large for unimportant
information or putting too much text on a map and making
it look cluttered and making it difficult to figure out what
the purpose of the map is. Much of this article will be
focused on maps for water, wastewater, and stormwater, but
can be applied to almost any other map.

Highlight what is important… and not so important on a
map using text
Text can be used to highlight important information
(Such as manhole numbers on a wastewater map). If you
are trying to highlight manhole numbers you can: make it a
bright color such as RED, make it a bolder text, a larger size
text, put a mask or (highlight) around a text, underline text,
use a different font or italics, or a combination of any these
to make it stand out and catch the map reader’s attention.
Conversely you can use text to point out things that are
not as important. You can achieve this by using smaller
or narrower text on something like road names. On a
Wastewater map, road names are something that would
be very important to use for reference but, are not going
to be as important as the names on manholes for instance.
You can also use italicized letters to differentiate text, this is
commonly used on water features.
Changing Font
Fonts are different styles of letters and there are many
fonts you can choose from. Times New Roman, Georgia,
Rockwell, Century, (to name a few) are from a family
of fonts called SARIFED fonts. A SARIF is the little feet or
accents you see on the individual letters. For instance, look
at this letter “N” in Times New Roman font. Note the extra
accents on the top and the bottom of the letter.
Calibri, Arial, Century Gothic, Corbel, Tahoma fonts
(to name a few) are from a family of fonts called SAN
SERIFs. Meaning they have no serifs. Again, note the letter
“N” but this time in Arial font. There are no feet of accents
on the letter. There are also SCRIPTED fonts such as Brush
Script, Harlow Solid, Edwardian Script, French Script, (to name a
few) that are almost never used in maps because they tend
to be difficult to read and decipher.
You may ask why is this important? Sarifed fonts are
slightly more difficult to read (especially when they are
small sized) and so normally we use san sarifed fonts on
maps. But many times, we use sarifed fonts on things like
titles because they are considered a nicer looking font.
Text Balance
Text Balance is something that comes with experience.
The use of text on a map has to be balanced between the
purpose of the map, the amount of text used, the size of the
text, and the medium in which the map is going to be used.
Purpose is what is the map being used for? If it is a road
or street map there should be a lot of text focusing on the
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street names of roads, but that text will probably have to be
small sized and the same sized, color, font, etc. and across the
map (unless you are emphasizing main roads, highways, and
the like ). Conversely if you are making a wastewater map,
as stated before, you may emphasize manhole numbers with
BOLD or Colored or LARGER text so it stands out and leave
the road names smaller or narrower to deemphasize them.
Medium is where the map is going to be used, and is very
important to take into consideration. If your map is going to
be used in a power point presentation, or a road side billboard,
or an evening news cast, then it needs to be VERY simple
with very little and large text to be read an understood by
the audience at great distance and quickly. In a web mapping
application like Google Earth you can control what text
shows by scale. At 1” = 100.000’ scale you may only see names
of counties. Then once you zoom into 1” = 1,000’ scale you
can see street names and names of individual business. If it
is on a traditional paper map, that text can be more complex
as the map reader has more time to digest the more complex
information/text that is on the map.

Other supporting or descriptive Text
Text off the map such as Title, Scale Bar, Legend,
Disclaimer, Sources, etc. can be different fonts and sizes
again based upon importance and use. Titles are usually
larger in size and can be different fonts. In general, try not
to have more than 3 different fonts on the same map.
Also, as a general rule NEVER USE A FONT SMALLER
THAN 6 POINT SIZE TEXT. Any text smaller than 6pt
text, becomes very difficult to read. Any text smaller than 6pt text, becomes
very difficult to read. Especially for those of us that are a little older.
A lot of this article may seem to be common sense
things, and some of it just comes with experience. But
as cartographers we can use text to express and display
information to our map readers. We can, in an instant,
highlight what is and is not important about the map. We
can make the job of a map reader MUCH easier if we keep
text easy to read. S

Text Placement
Text placement is also important. For instance, something
you probably never thought about, but when placing text
on a map you should not place it upside down. Commonly
most maps are made so that North faces up on most paper
maps. Any good cartographer will tell you it is nearly a sin
to place text upside down on a map. It forces the map reader
to try to read the text upside down or turn the map.

Michael Emery
GIS Specialist
memery@prwa.com

Also, when putting text along linear features such as
roads, try to run the road name along the edge of the road
either on top or below the road just try to stay consistent
with the placement throughout the map. Along municipal
boundaries it will be dependent on scale. In a smaller scale
location map where you may only see municipal boundaries
try to place text horizontally within the municipal
boundary. If it is a larger scale map where you can see only
a few municipal boundaries then try to run the names of
the municipalities opposite each other along the edge of the
boundary.
Placing text at points can be varied, but again try to stay
consistent throughout the map. So, if you place you text for
manhole numbers in the upper right of the point try to do
that placement as much as you can. If other text is getting in
the way then you can move text for a particular point to the
lower right maybe. If you have a case where you have a high
density of points that all need to be labeled you can place a
number on the points and then list the text with the number
in a less crowded place on the map with the point name as
an alternate strategy for naming the points.
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Solutions for Utilities
Whether it’s a water main break, power outage, gas leak, or any other critical event, utility companies must get
the word out to affected customers quickly. SwiftReach makes it easy to create and send messages to a defined
population with unmatched speed and reliability via voice, text, email and social media. SwiftReach is now
part of Rave Mobile Safety.
Multiple Communication Methods

From one intuitive interface, users can create and send
alerts via voice, text, email, social media and RSS.

Two-way Messaging

Collect and organize alert responses in reports for easy
analysis and action.

GIS Mapping

Geo-target alerts to specific locations by drawing a polygon
or using a radius around an address.

Inbound Hotlines

Easily share important information with customers and
reduce inbound call congestion.

World Class Customer Support

SwiftReach provides every client with
24/7/365 customer support, including
remote screen sharing via ‘Live Help’,
and a dedicated account manager to
ensure every client’s success.

Rock Solid Network

With geo-redundant data centers to
ensure performance and availability,
SwiftReach’s network is designed
exclusively for delivering critical alerts
with unmatched speed and reliability.

Packed Full of Features

With every SwiftReach account,
features like IPAWS, Geo-Targeted
Alerts, Automated Weather Alerts, and
Conference Calling are all included with
unlimited usage at no additional charge.

CONTACT US:
(800) 794-3891
info@swiftreach.com
www.swiftreach.com

14 Industrial Ave, Suite 3
Mahwah, NJ 07430
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What is Source Water Protection?
By Rhonda Hakundy-Jones, P.G.
What is Source Water Protection?
The quick and simple answer is prevention. The
cornerstone of a source water protection plan is identifying
ways of preventing contamination of our drinking water
sources – groundwater and surface water.
In Pennsylvania, PRWA participates in two source water
protection programs. One is funded by the U.S. Department
of Agriculture (USDA) and the other by Pennsylvania
Department of Environmental Protection (PADEP). I am
going to focus on the program managed by PADEP, which
is the program I coordinate in PADEP’s South Central
Regional Office (SCRO). Each of PADEP’s regional offices
employ a Source Water Protection Geologist, who manages
the program for the Community Water Supplies (CWS)
in that region. The Program is voluntary. There are no
regulatory requirements for CWS to enter the Program.
PADEP has a Source Water Protection (SWP) Plan written
for each individual CWS that decides to participate in the
Program and PADEP pays for preparation of the Plan. Yes,
the Plans are free to every CWS that participates in the
Program.

Possibly you have heard the acronym SWPTAP in
association with source water protection planning. This
acronym stands for Source Water Protection Technical
Assistance Program. PADEP, with the assistance of PRWA,
and the consulting firm Spotts, Stevens and McCoy (SSM),
provide assistance to CWS.
Steering Committee
The only thing that PADEP asks of the CWS is the
formation and engagement of a Steering Committee.
We like to see the Steering Committee guide the Plan
preparation to ensure that the community and the CWS’s
needs and concerns help to shape the Plan.
The makeup a Steering Committee will vary depending
on the needs of the CWS and the community, but
typically PADEP prefers Steering Committees composed
of representatives from at least some of the following
organizations:
1. Municipal representatives
2. Water supply / authority staff
3. Conservation district specialists
4. County and/or municipal emergency management
representatives
5. Planning Commission specialists
6. Watershed or other environmental groups
7. School or university teachers, professors, and
students
8. Local business representatives
Development of a SWP Plan
For the purposes of this article, I am going to describe
the preparation of a SWP Plan for a CWS that utilizes
groundwater as its drinking water source. The process of
planning for surface water sources is very similar, however,
the science is a little different and typically a bit more
complicated for groundwater. The first step is to delineate
the paths by which groundwater flows to a pumping well.
These flow paths are delineated using pumping test and
other well data from the CWS, published geologic and
hydrogeologic data, and groundwater modeling.
Although one might assume that groundwater is drawn
into wells equally from all directions, typically this is not the
case. Many factors including topography, rock types and
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heterogeneity, the presence of faults and other geologic features
impact the movement of groundwater in the subsurface.
Figure 1 depicts groundwater flow paths to Well Z.

Groundwater flow information is then used to develop
Source Water Protection Zones. The smallest and potentially
most critical zone referred to as Zone 1 is a fixed radius
around a well between 100 and 400 feet. Refer to Figure 2.
Zone 2 is the area hydrogeologists refer to as the recharge or
capture zone. The zone from which groundwater is drawn
into the well. It is important to understand that these zones
are depicted on SWP maps in aerial view, but, they extend
into the subsurface and are therefore three dimensional.
Zone 3 is the zone of contribution. This water is not drawn
directly into a pumping well, but, contributes to the water
resources of the area. Zone 3 is often the watershed in
which the well or wells are situated.
Having delineated protection zones, the next step is
to consider activities that could POTENTIALLY impact
the quality or quantity of water in the protection zones,
in the future. We define these as Potential Sources
of Contamination (PSOCs). PSOCs may fall into the
category of point sources of contamination which would
have a specific location and possibly occur at a specific
time. An example of a point source of contamination is
an underground storage tank that could develop a leak.
PSOCs may also be categorized as non-point sources of
contamination, which might occur over a longer period of
time and might not have a specific location. Salting of roads
occurring throughout the winter over a stretch of road is an
example of a non-point source of contamination.

Point source PSOCs are identified by evaluating a
myriad of environmental databases that list facilities
having environmental permits, as well as facilities that
have experienced an environmental incident in the
past. For example, a facility may have a permit to use an
underground storage tank for storing gasoline. Having that
permit does not signify that a gasoline release has occurred,
but that there is a potential for a release. Conversely, an
environmental cleanup database lists facilities that have
had releases and have completed or are in the process of
completing remediation efforts. All types of environmental
databases are evaluated using Geographic Information
Systems (GIS) to identify the facilities located within the
CWS protection zones.
The point source PSOCs are tabulated and given a Facility
ID. They are also ranked by susceptibility. The susceptibility
ranking indicates how susceptible a CWS well is to a release of
chemicals from each facility. Susceptibility is determined by
evaluating a number of factors using a susceptibility matrix,
developed by PADEP. These factors include such concerns
as the time required for a chemical to travel from the facility
to a CWS well, persistence of the particular chemical in the
environment, quantity of the chemical stored or in use, and
the potential for a release of that chemical. Facilities are given
a ranking from “A” to “F”, with A indicating the highest level of
susceptibility. The facilities are plotted on a map showing the
CWS protection zones. Facility IDs are used to identify each
facility, and each facility’s susceptibility ranking is depicted
graphically with a colored triangle. Figure 3 is an example
of a point source PSOC map for a single well. Zone 3 is not
shown in this example, however, facilities within Zone 3 are
typically identified and mapped.
Continued on Next Page
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with information about aspects of the incident that could
impact the water supply. Similarly, open communication
between emergency responders and the CWS should help
both parties to be better informed should an incident occur.
Understanding of non-point source PSOCs will help the
CWS have a clear picture of where these activities potentially
have the greatest impact on the CWS.

Non-point source PSOCs are evaluated using land cover
and transportation corridor maps. This evaluation is less
specific, but can be used to identify particular areas of
potential concern. Transportation corridors are given
susceptibility rankings based on concerns such as the
amount and type of traffic utilizing the particular corridor.
Heavily used highways that experience truck traffic are
ranked with a higher level of susceptibility than less traveled
roads. Included in transportation corridor mapping are
rail and pipelines.
Knowing where impacts to the water system may occur,
we ask the CWS and Steering Committee to initiate
communication with point source PSOC facility owners
and operators. Hence, in the event of an incident at one
of these facilities, the facility would contact the CWS
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I have touched on the key aspects of SWP Planning,
however, there is a wealth of information and assistance the
SWP Program provides to CWS that I have not discussed.
I encourage anyone who is interested in the SWP Program
to contact me or the Source Water Protection Specialists at
PRWA. My contact email is RHakundyJo@pa.gov. S
References:
1 Freeze, Allan R. and Cherry, John A. 1979. Groundwater.
Prentice Hall.
2
Pennsylvania Department of Environmental Protection.
December 2005. Recommended Zone 1 Wellhead Protection
Area Delineation Methodology, Bureau of Safe Drinking Water
Compliance Assistance Document 3920-BK-DEP4033.
3
Pennsylvania Department of Environmental Protection.
December 2000. Susceptibility Analysis of Drinking Water
Sources to Contamination.
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Golf Classic
Congrats to our winners!

Adam Jones
Al Sartoris

Matt Donovan
Scott Trzeciak

Second Place
Sharon DelSignore
Sam Aloi
Steve Baker
Billy Black

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

A.Y. McDonald Mfg., Co. | APPI Energy | Core & Main | EAP Industries
LB Water | National Road Utility Supply Co. | NAWSC
Neptune Technology Group | PAWSC | PNC Bank
Rockacy & Associates | Sensus | SwiftReach USA | Trombold Equipment Co.
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New Members of PRWA
System Members
Borough of Blawnox, Allegheny County
BSA Laurel Highlands Council, Allegheny County
Camp Lambec, Erie County
Gray Area / LMV Water Authority, Somerset County
Hall Environmental Services, Inc., Lycoming County
Hawk Mountain Council BSA, Schuylkill County
Lower Perkiomen Valley Regional Sewer Authority,
Montgomery County
Mobile Realty 1, LLC, Lancaster County
Mobile Realty 3, LLC, Lancaster County
Rural Valley Water Works, Armstrong County

Non-Transient / Non-Community Members
Woodward Camp - Centre County
From: July 31, 2020 - October 31, 2020
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Answers to Certification Study Feature
“Multiple-Choice Test Suck”
on Pages 14-16.
1. b

14. b

2. c

15. d

3. c

16. b

4. a

17. b

5. c

18. b

6. b

19. d

7. b

20. d

8. b
9. c
10. d
11. a
12. a
13. d
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138 West Bishop Street
Bellefonte, PA 16823
(800) 653-PRWA
Change Service Requested

ATTENTION: WATER / WASTEWATER DEPT
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£ Operators / Managers £ Board £Office Personnel

