Keystone Tap
SERV I NG T H E WATER AN D WASTEWATE R INDUSTRY SINCE 1988

IN THIS ISSUE
BIOSOLIDS REPORT
MCMS & THEIR BMPS (PART 1)
LEGISLATIVE ROUNDUP

FALL 2017

NITTANYY ENGINEERING
G & ASSOCIATES
ES, LLC
W A T E R & W A S T E WA T E R

WHATCANWEDOFORYOU?
Nittany Engineering & Associates, LLC (NEA) is a consulting engineering firm located in Central PA serving all of
Pennsylvania. For the past two decades, we have selected the most appropriate technologies to meet our project goals.
We understand the competitive environment of our industry and the budget constraints of our clients. In order to meet
the goals of our customers, we commit appropriate resources to every project and have created an efficient� yet
flexible� company structure that allows us to operate with low overhead. After the strategic goals for a project are
determined, our team of experienced professionals attacks those objectives by combining traditional design experience
with the latest state-of-the-art technology.
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In water supply and treatment, we have complete� a
number of projects including feasibility studies, system
modeling and design, construction management of several
projects including new water wells, treatment facilities
including filtration plants, water storage tanks, pumping
stations and water distribution systems. We have
performed a number of Pilot Studies for
innovative/alternative water treatment systems such as
slow sand filtration; cartridge filtration, membrane and
diatomatous earth filtration. We have also developed
metering programs for municipalities and helped formulate
billing systems. We are constantly looking for innovative
ways to provide quality, low cost equipment to rural and
non-rural municipalities needing to upgrade their water
system. We also provide system mapping and modeling of
distribution systems to aid the Owner in operations,
expansions and troubleshooting.

NITTANYENGINEERING&ASSOCIATES,LLC
Phone: (814) 364-2262 Fax: (814) 364-226

WASTEWATER

In wastewater treatment and collection we have also
successfully designed and managed many projects. We have
performed feasibility studies, hydraulic evaluations, Act 537
planning, complete design services, construction
management, startup and operations services. We provide
full service in preparing annual Chapter 94 reports and filing
monthly electronic Discharge Monitoring Reports. We have
designed sequencing batch reactor plants, extended aeration
plants, membrane biological reactors, aerated lagoon plants,
oxidation ditches and aerobic digestion systems. In the
sewer collection and conveyance systems we have designed
pressure sewers, pump stations, grinder pumps, gravity
collection sewer systems and vacuum sewer collection
systems. We have designed plants and/or retrofitted plants
to meet the Chesapeake Bay Biological Nutrient Removal
requirements. We have designed industrial treatment and
pre-treatment facilities to effectively treat brine fluids from
the gas and oil industry.

2836 Earlystown Road, Suite 1, Centre Hall, PA 16828
www.nittanyengineering.com
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Featured Administrative Article

Privatization
By Scott T. Wyland
SALZMANN HUGHES, P.C.

Over the last three decades, municipally-owned drinking
water systems were acquired in large numbers by investorowned utilities, whose rates and operations are regulated
by the Pennsylvania Public Utility Commission (“PUC”)
and Department of Environmental Protection (“DEP”).
Now, municipal wastewater collection and treatment
systems are increasingly the targets of acquisition by large,
privately-owned water utilities. What are some of the
forces behind this acquisition trend for the ownership of
Pennsylvania’s wastewater utilities?
Money is the principal answer. Large, private water
systems have offered and paid relatively large sums
recently for a number of Pennsylvania’s public wastewater
systems. Local elected officials sell the municipal system
– often for a large, single payment that can be used, only
once, to pay down or pay off debt, or for other municipal
needs. After that, the municipality loses all control over
the utility. For a municipality facing economic pressure
and debt, the one-time cash injection is hard to resist. A
more difficult question is whether the sale really solves
underlying structural deficit in the municipality’s finances.
And then what happens to rates, service, and the fate of the
customers?
Sewer system customers generally enjoy low rates and
responsive, locally-based service provided by their
municipal systems. They can finance capital projects with
low-cost, tax free financing. These benefits arise from and
are assured by the power of the ratepayers to appear at
local meetings and direct their concerns to their neighbors
who oversee and run the systems. Ratepayers can take
their concerns to the ballot box as well, pressuring local
elected officials to provide good service and value and to
make effective appointments to local authorities. Local
service needs are addressed locally under this model. The
community’s common interest in providing its members
low-cost, high-quality service drives the arrangement.
Elected and appointed local leaders are motivated to keep
rates low.
Investor-owned utilities operate in a different world.
With rates and service regulated by a relatively friendly
PUC, these companies thrive by earning a return on
capital invested in the system; they operate for profit.
The more money they invest in systems, their rate base,
the more a return on investment is earned. These utilities
generate profits for their shareholders. Because they are
monopolies, the PUC regulates their rates of return and
their customer rates, which are set out in tariffs. PUC rate
case proceedings are very expensive, and the costs of the
proceedings are paid by ratepayers. One might guess that
customers would pay more to be served by a company
whose cost of providing service includes a statutorily
mandated return on investment. According to one recent
study, Pennsylvania drinking water rates for 60,000 gallons
were $793 for Pa. American Water Co., an investor-owned,
2
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for-profit utility, and $382 for the average publicly-owned
water system. That is quite a difference, a $400 annual
swing in customer rates.
Certainly, a large sum of cash can entice a cash-poor
municipality. And some systems face upgrade costs so
high their only choice may be to exit the utility business
altogether. But look more closely and one can see that
ratepayers, who are citizens, constituents, and often
voters, may well be asked to pay more for service when
a municipality sells its wastewater system. How can a
community value the lump sum received in a cash sale
compared to the new rates facing its community? Is the
sale a true value for the community, or simply a shortsighted tradeoff? Ralph Waldo Emerson once said,
“Money costs too much.” The money received by the seller
of a municipal system is not free and in a very real sense is
paid by future rates.
Rate protection promises are a common feature of these
sales. Designed to protect ratepayers from sudden rises
in rates upon takeover by an investor-owned utility, they
can help reduce or avoid “rate shock.” But look five years
beyond the same date, and one can see the cash payment
will be long gone, and the customers will look only to
the elaborate and arcane rate case litigation proceedings
before the PUC to voice concerns over rates. They can
choose to litigate before a PUC administrative law judge
to press problems about service. Rates are driven by the
PUC’s endorsed return on investment across the investorowned utility’s statewide rate base.
Municipalities at times used their publicly-owned systems
as a source of additional revenue to offset taxes. This
practice was not sound, and amounted to a violation of
the Sewer Rental Act as to municipal systems. Municipal
Authorities later were protected when the law prohibited
cash transfers to the parent municipality in the absence
of some corresponding service. Where this traditional –
but illicit – cash flow of utility revenue into the municipal
general fund was stopped, some municipalities faced a
difficult choice to raise taxes or reduce services. Sale of a
sewage treatment or collection system may appear to be a
good solution for the municipality to realize the cash value
of those lost revenues. After a fashion then, the legislature’s
protection of utility revenues for publicly-owned systems
may be a contributing factor in the sale of these systems to
investor-owned utilities. If the municipality can no longer
enjoy rate revenues, it may still receive cash for the sale of
the system.
The larger investor-owned utilities are busy staking out
territory and paying top dollar for municipal systems.
Prices offered for even small treatment and collection
systems are high enough to be tempting. Public officials
at the helm have difficult decisions, with far-reaching
effects. The long-term effect of such sales on the fate of the

customers, their cost of service, should be at the top of the
list of aspects to review when sale is under consideration.
“If money is your hope for independence, you will never
have it,” said Henry Ford. Municipalities considering a sale
of their treatment or collection systems should determine
whether the sale will lead to true long-term financial
independence, or whether the sale offers merely a shortterm, one-time slug of cash paid for by future generations
of ratepayers. These are difficult and serious considerations.
Sometimes the sale of a municipal system is a good thing.
Other times, what may initially seem like a great idea may be
trading cash now for high rates later.

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

GIS Mapping
Are your system maps out-of-date?
Are you tired of hunting down various drawings of your
water, wastewater or stormwater system?

PUT ALL YOUR SYSTEM’S INFORMATION
AT YOUR FINGERTIPS BY

GETTING IT MAPPED!

Pennsylvania Rural Water Association is proud to offer a GIS Mapping Program that provides
GIS mapping services to water & wastewater utility systems who are interested in obtaining
accurate maps and geographic data for their water, wastewater or stormwater networks. With
our state of the art equipment and up-to-date technology, we are able to create and tailor maps
for systems with 4 inch accuracy!
Examples of assets you can map...
Distribution Systems

Main Lines, Main Line Valves, Curb
Stops, Meter Pits, Air Release
Valves, Tank Locations, Fire
Hydrants

Stormwater Collection Systems
Main Lines, Inlets, Outfalls,
Manholes, Retention Basin
Boundaries, Detention Basin
Boundaries, Swales, Culverts

Collection Systems

Manholes, Grinder Pumps, Pump
Stations, Lamp Holes, Clean Outs,
Tank Locations, Main Lines
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TRAINING SCHEDULE
October 2017

Date

Course

Contact
Hours

W/WW/
Both

County

Instructor

Member

NonMember

10/3/17

#442 Planning for the Future

6

Both

Lehigh

D. Roslevich

$90

$125

10/10/17

#3564 Wastewater Pathogens / #3776
Wastewater Bacteria

6

WW

Beaver

M. Gerardi

$190

$225

10/11/17

#3596 The Activated Sludge Process

6

WW

Venango

M. Gerardi

$190

$225

10/12/17

#6964 Drinking Water System Fundamentals
101

5.5

W

Berks

W. Malehorn

$90

$125

10/17/17

#2952 Securing Drinking Water and
Wastewater Treatment Facilities

5

Both

Lycoming

J. Jordan

$110

$145

10/17/17

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

6

Both

Indiana

M. Harrington

$115

$150

10/17/17

#6194 Math Tune-up and Review

6

Both

Centre

W. Malehorn

$90

$125

10/17/17

#1780 Collection System Workshop

7

WW

Allegheny

Exeter

$90

$125

10/18/17

#6114 Operation of WW Treatment Plants

5

WW

Northampton

M. Gregory

$90

$125

10/18/17

#TBD: Advanced Disinfection Technologies for
Water and Wastewater

*6

Both

Indiana

M. Harrington

$115

$150

10/18/17

#3564 Wastewater Pathogens / #3776
Wastewater Bacteria

6

WW

Montgomery

M. Gerardi

$190

$225

10/18/17

#3186 Protecting Your Drinking Water Sources:
A Hands-on course

9

W

Erie

D. Muir

$90

$125

10/18/17

#1780 Collection System Workshop

7

WW

Cambria

Exeter

$90

$125

10/19/17

#870 Emergency Response Planning for Small
Communities

6

Both

York

C. Shutt

$90

$125

10/19/17

#821 Water Meters- Operation & Maintenance

6

W

Beaver

G. Cowles

$90

$125

10/19/17

#2377 Water Filtration Options

6

W

Luzerne

J. Jordan

$90

$125

10/24/17

#2952 Securing Drinking Water and
Wastewater Treatment Facilities

5

Both

Dauphin

J. Jordan

$110

$145

10/24/17

#3186 Protecting Your Drinking Water Sources:
A Hands-on course

9

W

Venango

D. Muir

$90

$125

10/24/17

#6114 Operation of WW Treatment Plants

5

WW

Clarion

M. Gregory

$90

$125

10/25/17

#3186 Protecting Your Drinking Water Sources:
A Hands-on course

9

W

Butler

D. Muir

$90

$125

10/25/17

#870 Emergency Response Planning for Small
Communities

6

Both

Fayette

C. Shutt

$90

$125

10/26/17

#442 Planning for the Future

6

Both

Mercer

D. Roslevich

$90

$125

10/26/17

#821 Water Meters- Operation & Maintenance

6

W

Tioga

G. Cowles

$90

$125

10/26/17

#2377 Water Filtration Options

6

W

Chester

J. Jordan

$90

$125

10/26/17

#6964 Drinking Water System Fundamentals
101

5.5

W

Crawford

W. Malehorn

$90

$125

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

November / December 2017
Contact
Hours

W/WW/
Both

County

Instructor

Member

NonMember

#3186 Protecting Your Drinking Water Sources:
A Hands-on course

9

W

Mifflin

D. Muir

$90

$125

11/8/17

#441 Customer Service/Public Relations for
Small Systems

6

Both

Fayette

R. Montgomery

$90

$125

11/8/17

#3596 The Activated Sludge Process

6

WW

Chester

M. Gerardi

$190

$225

11/9/17

#3564 Wastewater Pathogens / #3776
Wastewater Bacteria

6

WW

York

M. Gerardi

$190

$225

11/9/17

#6964 Drinking Water System Fundamentals
101

5.5

W

Lackawanna

W. Malehorn

$90

$125

11/14/17

#442 Planning for the Future

6

Both

Washington

D. Roslevich

$90

$125

11/14/17

#2952 Securing Drinking Water and
Wastewater Treatment Facilities

5

Both

Mercer

J. Jordan

$110

$145

11/14/17

#3564 Wastewater Pathogens / #3776
Wastewater Bacteria

6

WW

Luzerne

M. Gerardi

$190

$225

11/14/17

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

6

Both

Adams

M. Harrington

$115

$150

11/15/17

#870 Emergency Response Planning for Small
Communities

6

Both

Centre

C. Shutt

$90

$125

11/15/17

#3186 Protecting Your Drinking Water Sources:
A Hands-on course

9

W

Lancaster

D. Muir

$90

$125

11/15/17

#821 Water Meters- Operation & Maintenance

6

W

Blair

G. Cowles

$90

$125

11/15/17

#6114 Operation of WW Treatment Plants

5

WW

Lancaster

M. Gregory

$90

$125

11/15/17

#TBD: Advanced Disinfection Technologies for
Water and Wastewater

*6

Both

Adams

M. Harrington

$115

$150

11/16/17

#2377 Water Filtration Options

6

W

Clarion

J. Jordan

$90

$125

11/16/17

#2897 Capacity, Management, Operations, and
Maintenance (CMOM) and Asset Management
Training

6

Both

Dauphin

Tom Goehring

$90

$125

11/16/17

#6194 Math Tune-up and Review

6

Both

Armstrong

W. Malehorn

$90

$125

11/16/17

#6111 Distribution System Operation &
Maintenance

5

W

Chester

Exeter

$90

$125

11/30/17

#6964 Drinking Water System Fundamentals
101

5.5

W

Westmoreland

W. Malehorn

$90

$125

12/5/17

#442 Planning for the Future

6

Both

York

D. Roslevich

$90

$125

12/5/17

#6114 Operation of WW Treatment Plants

5

WW

Lycoming

M. Gregory

$90

$125

12/6/17

#821 Water Meters- Operation & Maintenance

6

W

Montgomery

G. Cowles

$90

$125

12/7/17

#2897 Capacity, Management, Operations, and
Maintenance (CMOM) and Asset Management
Training

6

Both

Beaver

Tom Goehring

$90

$125

12/7/17

#6194 Math Tune-up and Review

6

Both

Monroe

W. Malehorn

$90

$125

12/12/17

#3564 Wastewater Pathogens / #3776
Wastewater Bacteria

6

WW

Centre

M. Gerardi

$190

$225

Date

Course

11/1/17

Schedule is Subject to Change

*Class has been submitted for up to 6 contact hours
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Math Formulas
The symbol π = Pie = 3.14
Alkalinity = (mL of Titrant) (Acid Normality) (50,000)
			
mL of Sample
Area of Circle = (.785) (Diameter2) or (π) (Radius2)
Area of Cylinder Surface = [(.785) (Diameter2)] + [(π) (Diameter) (Height)]
Curved Surface Area of a Cylinder = 2 (π) (Radius) (Height)
End Surface areas of a Cylinder (both ends) = 2 (π) (Radius2)
Volume of a Cylinder = (π) (Radius2) (Height)
Area of Rectangle = (Length) (Width)			
Area of Triangle = (Base) (Height)
			
							
2
Circumference of Circle = (π) (Diameter) or (2) π (Radius)
Chlorine Demand (lbs/day) = lbs of Chlorine Fed/day – [(Chlorine Residual, mg/l) (Flow, MGD) (8.34)]
Detention Time (minutes) = Volume of Tank (gallons)		
Discharge = Volume
Influent Flow (gpm)			
Time
Dosage, lbs/day = (mg/L) (8.34) (MGD)
Efficiency, % = (Mass In – Mass Out) (100%) May substitute weight for mass
			
Mass In
Feed Rate, lbs/day = (Plant Capacity, MGD) (Dosage, mg/L) (8.34 lbs/gal)
					
Filter Backwash rate = Flow (gpm)
Filter surface area (ft2)
Food/Microorganism Ratio = Influent BOD, lbs/day
				Aeration System MLVSS, lbs
Gallons/Capita/Day = Gallons Per Day
			
Population
			Hardness = (mL of Titrant) (1,000) (for 0.2 N EDTA)
			
		
mL of Sample
			Horsepower (hp):
			
theoretical hp = (Flow, gpm) (Total Water Head, ft) brake hp= theoretical hp
			
3960				
pump efficiency
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Hydraulic Surface Loading Rate (gpd/ft2) = Flow Rate (gpd)
Surface Area (ft2)
Loading rate (lbs/day) = (Concentration, mg/l) (Flow, MGD) (8.34)
Mean Cell Residence Time (MCRT):
(lbs of Suspended Solids in Aeration System)
(lbs of Suspended Solids Wasted/Day + lbs of Suspended Solids
					Lost in Effluent/Day
Organic Loading Rate = Organic Load, lbs BOD/day
			
Volume in 1000 ft3
Oxygen Uptake = Oxygen Usage (mg/L)
			Time (min)
Population Equivalent = (Flow, MGD) (BOD, mg/L) (8.34 lbs/gal)
				0.18 lbs BOD/day/person
Reduction in Flow, % = (Original Flow - Reduced Flow) (100%)		
Slope = Drop or Rise
					Original Flow				 Distance
Sludge Volume Index = (Settleable Solids, %) (10,000)
				
MLSS, mg/L
Solids Applied (liquid), lbs/day = (Flow, MGD) (Concentration, mg/l) (8.34 lbs/gal)
Solids Loading, lbs/day/sq ft = Solids Applied, lbs/day
				
Surface Area, sq ft
Solids, mg/L = (Dry Solids, grams) (1,000,000)
			
mL of Sample
			
Surface Loading Rate (GPD/ft2) – Flow Rate, GPD
Surface Area, ft2
Velocity = Flow or Distance			
Volatile Solids, % = (Dry Solids – Ash Solids) (100%)
Area
Time							
Dry Solids
Volume of Rectangular Tank (ft3) = (Length) (Width) (Height)
Volume of Cone (ft3) = (1/3) (.785) (Diameter2) (Height)
Volume of Cylinder (ft3) = (.785) (Diameter2) (Height) or
				(π) (Radius2 ) (Height)
Waste Milliequivalents = (mL) (Normality)
			
Waste Normality = (Titrant Volume) (Titrant Normality)
				
						
Sample Volume
Note: Volumes are in same units
				Weir Overflow Rate =
Flow (gpm)
							Weir Length, (ft)

8
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Water | Technical

What Exactly is Membrane Filtration
By Joel Jordan

I was recently talking to someone about treatment
and the discussion of membrane filtration came up. He
quickly dismissed it as too expensive to operate and
wasteful. Essentially only useful for desalination and
bottled water companies. I realized that when I used
the term “membrane”, he understood it to mean “reverse
osmosis”. I’ll admit, a decade or so, ago, I pretty much
thought the same way. I had always been told how RO
produced only about 4 gallons (or less) of finished water
for every 10 gallons of raw water input. High energy and
high pressure were necessary to push the water across the
RO membrane. Pretty wasteful. It made me think…how
many operators have a basic understanding of current
membrane filtration technology?
So, for those that aren’t operating a membrane filtration
plant or haven’t taken a training class on membrane
filtration, here are the basics…
Filtration membranes are synthetic (polymeric or
ceramic) and manufactured with a wide range of pore
(hole) sizes and many available pores in a small area (high
porosity). Membranes function as a form of surfacescreen filter. The particle/molecule is either bigger than
the pore (hole) in the membrane and can’t pass through
the membrane (reject water) or it is smaller and can
pass through (permeate or filtered water). Sometimes
significant pressure, as with reverse osmosis, is necessary to
achieve this screening. (And, I should note that synthetic
membranes are not pure screen filters. Other factors do
affect a membranes filtering ability. But, primarily they
function as screens). In contrast, a conventional granularmedia filter acts as primarily a depth filter. Granular media
does act secondarily as a screen filter. But, the depth of
the media has a more significant effect on the efficiency
of filtration. This is why effective surface water filtration
focuses so much on the stages prior to media filtration.
Any operator that has made the error of using a granularmedia filter as primarily a surface-screen filter (e.g. loading
it with water with a high amount of floc or particulates) will
tell you about the nightmare of filter clogging, channeling,
media fouling and constant backwashing.)
Synthetic membrane filtration technology has been used
in the medical industry for decades (of course, biologically
speaking, our bodies consist of many membrane filtration
structures, so the basic concept is not new at all. Just the
manufacture of synthetic membranes is new.) It first came
onto the water treatment scene in the 1970s-80s, consisting
of reverse osmosis for desalination. A very good filtration
10
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method, but very energy intensive and resource wasteful.
Since the early 2000s, the technology has advanced to
include 4 classes of membrane filtration based on pore size:
Microfiltration (MF) – largest pore size 0.03–10
microns. 15-60 psi operating pressure
Ultrafiltration (UF) – 0.002 – 0.1 microns – 30-100 psi
operating pressure
Nanofiltration (NF) - about 0.001 microns – 90-150 psi
operating pressure
Reverse Osmosis (RO) – smallest pore size. <0.001
microns. 100 psi or more operating pressure
Although each of these categories have pore size and
pressure ranges, it is not standardized and there is some
overlap and constantly improving technology. This is
further confusing as one manufacture may call their filter
an ultrafilter, while another, with a very similar pore size
may categorize theirs as a nanofilter. When determining a
filter, decisions should be based on pore size and on target
treatment goals, not what it is called. The chart below
summarizes contaminant removals based on pore size.

Membrane Filtration Chart. From https://enviroconcept.
com.au/reverse-osmosis-membrane-filtration-series/

Each category has properties that make it useful for
different industries; mostly focused around the size of
the molecules that you want to filter out (pore size).
Fortunately for us, microfiltration, the most inexpensive
and most efficient category, is a good filter for most of our
water treatment needs and can consistently remove Giardia
and Crypto. However, they are not effective at removing

Technical | Water
viruses or dissolved metals. So, microfiltration alone,
isn’t always adequate to meet regulatory requirements
for drinking water systems with these contaminants.
Recently, some systems in PA and around the country
have been utilizing 2-state membrane filtration. After
microfiltration, the water is then further filtered through
ultra or nanofiltration. Reports of permeate (finished)
water results in the 80-90% efficiency rate have been
achieved (8-9 gallons of purified water for every 10 gallons
of raw water input). NF also helps with Disinfection
ByProduct (DBP) pre-cursor control.
Pretreatment to minimize membrane fouling is
almost always necessary. Drinking water adjustments
after membrane filtration does still require disinfection
with a residual and the smaller pore sized membranes
will affect water quality parameters, such as pH
and alkalinity. Chemical addition after filtration is
common to achieve a stable and/or non-corrosive
finished water. An example, is you may hear nanofilters
referred to as “softening filters”. They will remove
Ca and Mg hardness and thus “soften” the water.

Spiral Wound:

Types of Membranes. From Membrane Technology Fundamentals for
Bioremediation. Pelligrino & Sikdar. 2004

Hollow Fiber:

Types of Membranes. From Membrane Technology Fundamentals
for Bioremediation. Pelligrino & Sikdar. 2004

Types
There are 4 main types or shape arrangements:
Plate and Frame:

Each of these types can be found in water treatment. The
most common type in drinking water treatment, micro
and UF filters, is the hollow fiber configuration (the spiral
wound configuration is most common in Nano and RO).
The hollow fibers are about the size of a thin spaghetti (~12mm diameter) and a module can contain 1000s of them.
Use in Water Treatment

Types of Membranes. From Membrane Technology
Fundamentals for Bioremediation. Pelligrino & Sikdar. 2004

Tubular:

Membrane micro-filtration can cost-effectively* remove
particulates that are about 0.2 microns (um) and larger
(for reference, giardia lamblia are 8-14 um (microns),
which Cryptosporidium oocysts are 4-6 um microns.
Typical removal by conventional rapid sand and mixed
media filters is reliably only as low as 10 microns. This
makes microfiltration a more reliable removal filter for
Crypto, Giardia and some bacteria. Further reduction
in contaminants and other pathogens can be achieved
through additional stages using UF, Nano or even RO
modules.
Wastewater

Types of Membranes.
From Membrane Technology
Fundamentals for Bioremediation. Pelligrino & Sikdar. 2004

Membranes are also used in wastewater treatment,
usually in conjunction with a bioreactor (MBR). This
method involves lowering the membranes into the
bioreactor. The bubbling from aeration both mixes and
controls biofouling on the membrane surface. The most
common configurations for this application are hollow
fiber and flat sheet membranes.
Continued on Next Page
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Continued from Previous Page

(* I use “cost-effective” in a relative sense and is used here
relating the cost of other types of treatment to consistently
remove particles of similar size for the purposes of water
treatment.)
The Future
I don’t have any better crystal ball than the next person,
but I think it is safe to predict that membrane filtration
has a strong future in water and wastewater treatment.
Even if it’s purpose is primarily water polishing and/or
tertiary treatment to make water meet SDWA or discharge
regulations. The technology will continue to evolve,
improve and become more inexpensive to manufacture
and operate.
A final thought, an interesting topic to internet search is
water filtration and graphene**. Small-scale pilot studies
have been very promising and potentially outperform the
best current reverse osmosis technology.
**if you don’t know what graphene is, take a few minutes
to read about it on the internet. It is an amazing and,
potentially game-changing product.
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EPA Stormwater Toolkit
By Mark Gregory
EPA has hundreds of websites containing thousands
of documents, tools, reports, and more. Finding the
information you want can be daunting and slow. Below
is one group of resources that should be helpful for your
stormwater.
EPA has developed innovative models, tools, and
technologies for communities to manage urban water
runoff. The models and tools in this toolkit incorporate
green infrastructure practices to help communities
manage their water resources in a more sustainable
way, increasing resilience to future changes, such as
climate and extreme events. The full toolkit address is:
https://www.epa.gov/water-research/greeninfrastructure-modeling-toolkit
The individual pieces of the toolkit:
GREEN INFRASTRUCTURE WIZARD (GIWIZ)
Green infrastructure uses vegetation, soils, and natural
processes to manage water and create healthier urban
environments.
GIWiz is an interactive web application that connects
communities to EPA Green Infrastructure tools and
resources, where users can produce customized reports.
GIWiz provides users with customized reports containing
the EPA tools and resources they select, direct links, and
overview information about each.
https://www.epa.gov/sustainability/giwiz
Watershed Management Optimization Support Tool
(WMOST)
WMOST is a software application designed to facilitate
integrated water resources management across wet and
dry climate regions. The tool allows water resources
managers and planners to screen a wide range of
practices, such as meeting projected water demand,
maintaining minimum in-stream flow targets, and
reducing flooding, across their watershed or jurisdiction
for cost-effectiveness and environmental and economic
sustainability.
WMOST calculates the optimal solution based on user inputs of
watershed characteristics, human water system characteristics,
management practices, and management goals.
14

KEYSTONE TAP

FALL 2017

https://www.epa.gov/exposure-assessment-models/wmost

VISUALIZING
ECOSYSTEMS
FOR
MANAGEMENT ASSESSMENT (VELMA)

LAND

VELMA is a computer software model that
regional planners and land managers can use to
quantify the effectiveness of natural and engineered
green infrastructure management practices for
reducing nonpoint sources of nutrients and contaminants
in streams, estuaries, and ground water. These include
riparian buffers, cover crops, and constructed wetlands.
Velma predicts the effectiveness of alternative green
infrastructure scenarios for protecting water quality, and
also estimates potential ecosystem service co-benefits
and tradeoffs.
VELMA also quantifies how different GI strategies affect
ecosystem service co-benefits and tradeoffs – that is, the
ecosystem’s capacity to simultaneously provide clean
water, flood control, food and fiber, climate (greenhouse
gas) regulation, fish and wildlife habitat, etc.
https://www.epa.gov/water-research/visualizingecosystem-land-management-assessments-velmamodel-20
Storm Water Management Model (SWMM)
SWMM is a dynamic hydrology-hydraulic-water
quality simulation model used throughout the world
for stormwater runoff reduction planning, analysis,
and design of combined sewers and other drainage
systems. It allows users to represent combinations
of green infrastructure practices to determine their
effectiveness in managing runoff.
SWMM was
developed to help support local, state, and national
stormwater management objectives to reduce runoff
through infiltration and retention. An application
that helps predict the quantity and quality of runoff
in future long-term runoff events within urban areas.
Typical applications of SWMM:
• Designing and sizing of drainage system
components for flood control.

Technical | Stormwater
• Sizing
detention
facilities
and
their
appurtenances for flood control and water
quality protection.
• Mapping flood plains of natural channel
systems SWMM 5 is a FEMA-approved model
for National Flood Insurance Program studies.
• Designing control strategies for minimizing
combined sewer overflows.
• Evaluating the impact of inflow and infiltration
on sanitary sewer overflows.
• Generating nonpoint source pollutant loadings
for waste load allocation.
• Controlling site runoff using eight green
infrastructure practices, which are types of low
impact development (LID) controls
• Evaluating the effectiveness of best management
practices for reducing wet weather pollutant
loadings.
https://www.epa.gov/water-research/storm-watermanagement-model-swmm
National Stormwater Calculator (SWC)

changes in seasonal precipitation levels, the effects of
more frequent high-intensity storms, and changes in
evaporation rates based on validated Intergovernmental
Panel on Climate Change scenarios.
Users can enter any U.S. location and select different
scenarios to learn how specific green infrastructure
changes, including affordable changes like rain
barrels and rain gardens, can prevent pollution. This
information helps users determine how adding green
infrastructure can be one of the most cost-effective ways
to reduce stormwater runoff. Please check with local
authorities about whether and how use of these tools
may support local stormwater management goals and
requirements.
ht t ps://w w w.epa .gov/water-resea rch /nat iona lstormwater-calculator

Mark Gregory
Stormwater Manager
mgregory@prwa.com

SWC is a desktop application that estimates the annual
amount of stormwater runoff from a specific location in
the United States (including Puerto Rico); based on local
soil conditions, land cover, and historic rainfall records.
It is used to inform site developers on how well they can
meet a desired stormwater retention target with and
without the use of green infrastructure. It also allows
users to consider how runoff may vary based both on
historical weather and potential future climate. SWC
was mentioned in President Obama’s Climate Action
Plan and is now a resource for LEED Project Credit 16
(Rainwater Management) certification by the U.S. Green
Building Council for projects that are designed to reduce
runoff volume and improve water quality of a site.
A desktop tool that helps users control runoff to promote
the natural movement of water
What is the Stormwater Calculator?
The calculator, a part of President Obama’s Climate
Change Action Plan, is a desktop application that
estimates the annual amount of stormwater runoff
from a specific location. The Calculator now includes
FALL 2017
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Manor Township Joint
Municipal Authority
Submitted by: April Winklmann, Manager

Manor Township Joint Municipal Authority pellet softening plant a first in PA!
Background
Manor Township Joint Municipal Authority (MTJMA)
is located in western Pennsylvania a few miles south of
the Armstrong County seat of Kittanning. The member
municipalities are Manor Township and the boroughs of
Ford Cliff and Manorville. The water treatment plant
(current and under construction) are located on the same
parcel along the Allegheny River. This area also includes
3 of the 4 groundwater wells. The 4th well is located north
of the plant approximately 1 mile away. The wells have a
very high quality raw water. Currently the existing plant
softens and disinfects the water using the well pumps
to pump from the wells, through the plant and into
distribution system. The distribution system includes 3
(three) tanks, 2 (two) pumpstations with approximately
2800 connections and serves 2 consecutive sytems –
Kittanning Plumcreek and Rayburn Joint Municipal
Authorities. Note, Rayburn is expanding their system in
conjunction with the MTJMA new plant build.
New Plant Needs and analysis
MTJMA’s existing plant had previous been expanded
both in the number of Ion Exchange Pressure Filters and
piping size. A contact chamber (series of increased pipe
sizes) was added previously to facilitate compliance with
the Groundwater Rule. The brine from regeneration of
the Ion Exchange process is discharged to the Allegheny
River permitted by an NPDES Permit. Note, PADEP had
notified MTJMA that they would not renew the permit for
direct discharge.
Initially, MTJMA planned on building another Ion
Exchange Plant and was investigating what to do with the
brine. The expense of the discharge was cost prohibitive
both in the facilities necessary and size in conjunction
with the available space. Note that brine should not
be discharged to a sewer treatment plant for several
reasons – it can upset the biological process for treating
the normal waste stream and the sewer treatment plant
process does not actually treat the brine, it is simply
a pass through to the discharging waters. A small
16
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amount may be caught with the solids but is nominal.
In 2012, MTJMA hired Manager, April Winklmann. Ms.
Winklmann had been involved in the review of Pellet
Softening for the removal of manganese and iron and
brought the process to the attention of the Authority’s
9 member Board and Engineer – Bankson Engineers.
Roberts Filter of Pennsylvania was contacted to set up a pilot
of pellet softening to ensure that the process would work
with the constituents present in MTJMA ground water
sources. The process was a success in removing calcium
hardness, but the Board was concerned with both the
taste of the finished water (they love the taste of the water)
and the chemicals that would be handled. Therefore, the

Featured System | Water

appreciates the efforts of Bozkurt Ogus
and Bharthi Varjjola who have worked
closely with MTJMA and Black &
Veatch.
Pellet softening explained

Manager set up a double blind taste test using 2 samples
from the pilot (filtered and disinfectant added to match
the system water), bottled water, and of course MTJMA’s
water from the tap. Note, all were held in glass containers
at the same temperature prior to the taste test. Rankings
of the samples were selected by those present at the Board
Meeting and the results determined the Board could not
differentiate between the 4 samples. This cleared the way
to continue analysis of Pellet Softening as a viable option
for the new plant by January of 2013.
The MTJMA Board decided that since Pellet Softening
appeared to be promising option to Ion Exchange (with
continuing the high quality water and ease of operations)
design was prepared and sent to Bankson Engineers,
other local firms and a few national engineering firms
including Black & Veatch. After diligent review of the
responses to the RFP, cutting the list in half and then
conducting interviews – Black and Veatch was selected.
The Board and Manager’s goals were to determine
the best treatment technique suited to MTJMA’s
size, space constraints, ease of operations, and
current/projected staffing. No matter which
treatment technique to soften the water would be
chosen, ease of operations, cost, and maintenance
would be the goals. Additionally, MTJMA
chose to create clearwells/wetwell under the
plant for additional storage, contact time for the
disinfection (sodium hypochlorite), and ability
to resupply the distribution system after water
breaks. This necessitates new well pumps and for
high service pumps mounted over the wetwell.

The basic process is simple. Raw water
is introduced into the bottom of a vessel
(reactor) containing a fine sand. Sodium
hydroxide (caustic soda) is added in
order to force a chemical reaction
trading sodium ions for calcium ions
in the water – the calcium is precipated
out and attaches to the sand to form
pellets. Depending on quality of the
water and any interferences, the effect
of the addition of caustic will raise the
pH. MTJMA’s pilot found that the pH
of the water needed to be approximately 9.5 to initiate the
process and once stable could be dropped to 9.25. Note
that the velocity of the water is important to keep the bed of
sand/pellets fluidized. This bed will stratify as the pellets
become larger which will necessitate them being sluiced
off periodically. After the water leaves the reactor, the pH
must be lowered. This can be accomplished by adding
either carbon dioxide or sulfuric acid. Since not all of the
calcium immediately bonds to the sand, the water then
must be filtered (created calcium turbidity.) The filters
are sand and anthracite beds. Last, after filtration of the
calcium fines from the water, a disinfection agent (sodium
hypochlorite) is added. Based on space constraints, sulfuric
acid will be used at MTJMA’s new plant. The reactors
are expected to be taken out of service at least annually
to be cleaned and any surface calcifications removed.

Please note that involving the Pennsylvania
Department of Environmental Protection
throughout the evaluation and design process
was key in getting the project off the ground. MTJMA

Continued on next page
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Design & operational considerations

MTJMA’s Manager, April Winklmann, was very
involved in the design process – especially from the
operational and maintenance perspective. Attention was
paid to everything from the loading dock for chemical
receipt, employee areas, and the ability to expand processes
easily in the future. The compact space available for the
plant made it necessary to put the operating floor on top
of the clearwell/wetwell. Based on the soil analysis (sand
and gravel- great for wells but not so much for the weight
of a concrete clearwell/wetwell holding 300k gallons of
water) vibrated aggregate piers were installed by GC sub
Menard USA from Carnegie, PA.
Once the decision was made to proceed with pellet
softening, then the choice of a cylindrical or conical
reactor had to be made. The cylindrical system requires
constant operation with the caustic soda injected through
multiple ports in the bottom of the reactor – if system
does not need all the water produced, it is recirculated.
The conical system allows for the system to start and stop.
It injects the caustic soda into the reactor – preferably
tangential to the incoming water flow. Based on MTJMA’s
needs – conical reactors were selected. Additionally, they

were bid as carbon steel and an alternate of stainless steel –
surprisingly there was little cost difference so stainless was
selected. Due to the long lead time in production of the
pumps (well, high service and backwash) and the various
sizes of reactors between the various manufacturers a
procurement package was bid for these items to best
design the building and ensure all parts would be ready on
time. The general contractor is the installation contractor
for the procured items by assignment but MTJMA retains
responsibility for direct payment. Pentair won the pump
bid and WesTech the softening – filter package. A SCADA
system has been designed by Bankson Engineers and their
sub- Steel Nation Engineering.
Project status
MTJMA is pleased to be working with the following
contractors (all based in PA) on the project: General
Contractor – Thomas Construction, Inc. of Grove City;
Electrical Contractor - Bronder Technical Services of
Portersville; Plumbing Contractor – Enders Plumbing
of Kittanning; and HVAC Contractor – East West
Manufacturing of Pittsburgh. Since there is such a
limited area for the work to stage, footprint of the plant
and existing water department operations, the various
contractors have worked diligently to coordinate work and
help keep the project moving forward effectively. This is
appreciated by Authority Manager, April Winklmann as
she is also serving as the on-site inspector and owner’s
representative.
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At this writing, the project is 51 days behind schedule
– although the weather has played a role in this, the
original schedule was extremely aggressive. The clearwells/
wetwell concrete took the majority of the time and dictated
the progress on the project as a whole, as they had to be
complete first.

Featured System | Water

At this time the outstanding items for completion include
power from the local power supplier, SCADA implementation
by Lanco of Leechburg (part of the electrical contract)
which is under testing with training upcoming. Finishes
in the lab and bathroom (employee areas) are underway;
HVAC connections are in process; interior plumbing is
progressing; exterior sub-grading is in process with some
areas complete. Since most of the large items were installed
prior to the pre-engineered metal building being installed,
the piping, valves, and actuators installation by Wm. T.
Spaeder of Erie has gone very well. MTJMA looks forward
to the substantial completion in September with some
testing of the processes taking place possibly by the end of
August. On-going staff walk-throughs and development
of the Operations and Maintenance Program as well as the
Emergency Response Plan have the staff excited to take on
the new challenges of start-up and ultimately the regular
operations of Pennsylvania’s first Pellet Softening Plant.
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Are You Ready for this Summer and Fall Drought?
By Don Muir
We write our articles for the Keystone Tap approximately
two months in advance of them being published so by the
time you read this, the State could be in some stage of drought,
or we could have had a rainy August and September and
ground and surface water levels could be at or near normal
levels and you’ll be wondering what I’m talking about.
As the meteorologists say, a low snow winter doesn’t
guarantee a dry summer, but if it is a dry summer and fall,
a lot of water systems will be in trouble. Especially systems
that do not have a lot of sources or have sources that do not
have the ability to supply large quantities of water under
normal conditions.
Drought or no drought:
• Do you have a Drought Contingency Plan? Even if
you purchase water from another system you may
be required reduce consumption.
• Do you have large consumers of water on your
system that you should be talking to now, before
water levels become low? Given some warning,
they may be able to change their water use
practices to benefit both the water system and
their own bottom line.
• Do you have an interconnection with a neighboring
system that you could use if your water source is
not able to meet system demand? Have you talked
to the system you plan on purchasing water from
to ensure they can supply you enough water to
meet your needs?
• Gas well drilling is starting to pick up in the
northern tier of Pa and in the western part of the
state and water systems are again selling water to
gas well drilling companies. If this is you, what type
of agreement do you have with these companies in
the event your water supply diminishes?
• Do you know how much water your system is
losing to leakage? Not all Non-Revenue water
is due to fire hydrant flushing and inaccurate
metering. For a small system, finding and repairing
one or two leaks can lower their production more
than having every customer reduce their water
consumption 10%.
On a related note, do you know what water leakage is
costing your system each year? Do you know what it
20
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costs you to produce your water? PRWA can help you
calculate your water production cost if you don’t know.
If you purchase water, even a small leak will cost you an
incredible amount of money over time. The table on the
right of this article might surprise you.
Hopefully with a small amount of planning on your
part and communication with large water consumers and
neighboring systems you can lessen the impact of a dry
Summer and Fall if we have one. If you need assistance or
have any questions give PRWA a call.

Don Muir
Sourcewater
Protection Specialist
dmuir@prwa.com
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Annual Cost of Water System Leakage
Water Loss
gpm

Annual Gal
Loss

At $.50
/1000 gal

At $2.00
/ 1000 gal

At $2.50
/1000 gal

At $4.00
/ 1000 gal

At $5.00
/1000 gal

1 gpm

525,600

$263

$1,051

$1,314

$2,102

$2,628

5 gpm

2,628,000

$1,314

$5,256

$6,570

$10,512

$13,140

10 gpm

5,256,000

$2,628

$10,512

$13,140

$21,024

$26,280

20 gpm

10,512,000

$5,256

$21,024

$26,280

$42,048

$52,560

25 gpm

13,140,000

$6,570

$26,280

$32,850

$52,560

$65,700

50 gpm

26,280,000

$13,140

$52,560

$65,700

$105,120

$131,400

100 gpm

52,560,000

$26,280

$26,280

$131,400

$210,240

$262,800
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Legislative roundup
By Erik Ross

Associate, Millirion & Goodman Government Relations, Inc.
The new two-year session of the Pennsylvania General
Assembly began on January 3, 2017 with the swearing-in
of members. Once the standing committees were formed
and rules were adopted, legislators began introducing
and reintroducing bills. The following is a summary of
legislative activity on a few of the bills of interest as we head
into the Summer recess.

xx
xx
xx
xx

Bills / Resolutions Adopted into Law
Task Force on Lead Exposure and the Hazards of Lead
Poisoning
A 2014 Department of Health study that found that children
in more than 18 cities across the state have tested positive
for lead at levels higher than those in Flint, Michigan. Some
of the areas cited in that report include Allentown, Altoona,
Bethlehem, Erie, Johnstown, Harrisburg, Philadelphia,
Reading and Scranton. To supplement the ongoing work by
Pennsylvania’s state agencies to address lead contamination,
the Senate of Pennsylvania has formed a Task Force to
conduct a comprehensive review and analysis of laws,
regulations, policies and procedures of the Commonwealth
and an assessment of lead exposure as a public health
concern.
•

22

Senate Resolution 33 (Yudichak-D) – establishes a task

force on lead exposure and the hazards of lead
poisoning. The Task Force shall be comprised
of the majority and minority chairs of the Senate
Environmental Resources & Energy Committee
and Senate Health and Human Services Committee.
In addition, the President pro tempore and the
Minority Leader shall each appoint one member.
o

Status:
Adopted by Senate, 49-0,
6/6/2017 – Awaiting appointments and
establishment of the advisory committee

o

It directs the Joint State Government
Commission to establish an advisory
committee to the task force and provides for its
membership – which includes representatives
of the water industry. The committee will
consist of:
xx Secretary of Health;
xx Secretary of Environmental Protection;
xx Secretary of Labor and Industry;
xx Chair of the Pennsylvania Public Utility

KEYSTONE TAP

FALL 2017

xx
xx
xx
xx
xx
xx

Commission;
Executive Director of the Pennsylvania
Housing and Finance Agency;
Physician General of the Commonwealth;
Two medical professionals with recognized
experience in pediatric care and lead
poisoning;
One member who is a parent of a child
with elevated lead levels or an individual
representing
an
association
with
recognized experience in children’s health;
One each representing municipal water
authorities, rural water companies, and
investor-owned water companies;
One representative of a county or municipal
health department;
One individual who is certified to
remediate lead in this Commonwealth;
One representative of an urban school
district;
One representative of a rural school
district; and
Executive Director of the Housing Alliance.

o

It requires the commission, working with
the advisory committee, to conduct a
comprehensive review and analysis of laws,
regulations, policies and procedures of
the Commonwealth and an assessment of
lead exposure as a public health concern.

o

The Task Force’s review and analysis include
the following areas:
xx As assessment of the age of the
Commonwealth’s housing stock, public
housing units, water pipelines, school
buildings and day-care facilities.
xx An assessment of the threat lead exposure
places on public health.
xx An assessment of the prevalence of lead
in homes, schools, day-care centers and
other places in which children spend the
majority of their days.
xx An assessment of the Commonwealth’s
approach
to
lead
testing,
abatement
and
remediation
and
how it compares to other states.

o

The commission shall issue a report of the
task force’s findings and recommendations
to the Senate within 18 months.

Secondary Metal Theft
The theft of secondary metals has been a problem in many
parts of Pennsylvania and in many other states. According
to the National Conference of State Legislatures, thieves
risk their lives to strip wiring and piping from homes, utility
properties, and electrical infrastructure, resulting in power
disruptions and revenue losses. Stealing copper and other
metals from utilities can cause major electric outages, and
expensive repairs impact ratepayers. The Department of
Energy estimates that a theft of just $100 in copper wire can
cost the utility more than $5,000 to repair.
•

House Bill 267 (Metcalfe-R) amends Title 18
(Crimes and Offenses), creating the offence of Theft
of Secondary Metal.
o

Status: Signed into Law as Act 8 of 2017 on
6/22/2017

o

Specifically, a person is guilty of theft of secondary
metal if he unlawfully takes or attempts to
take possession of, carries away or exercises
unlawful control over any secondary metal with
intent to deprive the rightful owner thereof.

o

o

An offense constitutes a misdemeanor of the
third degree when the value of the secondary
metal unlawfully obtained is less than $50.
xx When the value of the secondary metal
unlawfully obtained is $50 or more but
less than $200, the offense constitutes a
misdemeanor of the second degree.
xx When the value of the secondary metal
unlawfully obtained is $200 or more but
less than $1,000, the offense constitutes a
misdemeanor of the first degree.
xx When the value of the secondary metal
unlawfully obtained exceeds $1,000, the
offense constitutes a felony of the third
degree.
xx A third or subsequent offense constitutes a
felony of the second degree when the offense
is a third or subsequent offense, regardless
of the value of the secondary metal.
The definition of “secondary metal” includes
pipe commonly used by water and wastewater
utilities that is valuable for recycling or reuse as
raw material.

Bills Passed by the Senate
Reauthorization of PA One Call
The Underground Utility Protection Law (PA One Call)
requires the owners of underground lines to be notified
and to mark their lines prior to any excavation around
their lines. This law is imperative in ensuring the safety of
excavators and property owners and minimizing damage to
underground lines.
The Pennsylvania Public Utility Commission (PUC) has
been pushing legislation to transfer the oversight of the One
Call System from the Department of Labor and Industry
(L&I) to the PUC. The PUC believes they can better enforce
the law and reduce the number of line hits that amount to
some 6,000 annually.
•

Senate Bill 242 (Baker-R) transfers enforcement
of the One Call Law from the Department
of Labor and Industry to the Public Utility
Commission (PUC) and adds that the lawful
start date for applicable projects is three business
days following notification to PA One Call.
o

Status: Passed Senate, 50-0, 6/21/2017 – In
House Consumer Affairs, 6/22/2017

o

Under this legislation, facility owners shall
maintain existing records of main lines
abandoned on or after the effective date and
to mark, locate or identify the main lines if
possible, based upon the existing records, but
shall not be required to locate lines or facilities
installed before the effective date unless there
are existing maps which meet specifications. It
places duties upon facility owners to maintain
records of notice to the One Call system, verify
where underground utility lines run in certain
instances, report violations (Who are the bad
actors?), and participate in One Call’s member
mapping system. (The PRWA GIS Mapping is
approved for this program.)
xx $2,500 or less in damage is exempt
from reporting unless repeat offender.

o

Establishes a Damage Prevention Commission,
responsible for establishing a Damage
Prevention Committee:
xx 9 members appointed by PUC
including representatives from utilities,
municipalities, authorities, and excavators.
xx The damage prevention committee
will review reports of violations, issue
warnings and determinations, submit
an annual report on relevant data,
Continued on Page 34
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MCMs and their BMPs
By Mark Gregory
This is Part one of a two-part series of articles to address 4
of the 6 Minimum Control Measures (MCMs) and the Best
Management Practices (BMPs) that go with each. They are
required by any organization that has a Municipal Separate
Storm Sewer System (MS4) permit or those that may be
required to obtain an MS4 permit in the future: The material
is taken directly from the DEP stormwater permit guidelines
PART ONE:
MCM #1 Public Education and Outreach
MCM #2 Public Involvement/Participation
OVERVIEW:
EPA’s Stormwater Phase II Rule establishes an MS4
stormwater management program that is intended to
improve the Nation’s waterways by reducing the quantity of
pollutants that stormwater picks up and carries into storm
sewer systems during storm events. Common pollutants
include oil and grease from roadways, pesticides from lawns,
sediment from construction sites, and carelessly discarded
trash, such as cigarette butts, paper wrappers, and plastic
bottles. When deposited into nearby waterways through
MS4 discharges, these pollutants can impair the waterways,
thereby discouraging recreational use of the resource,
contaminating drinking water supplies, and interfering with
the habitat for fish, other aquatic organisms, and wildlife.
A regulated small MS4 operator must develop,
implement, and enforce a stormwater management
program designed to reduce the discharge of pollutants
from their MS4 to the “maximum extent practicable,” to
protect water quality, and to satisfy the appropriate water
quality requirements of the CWA (Clean Water Act).

24

A small MS4 operator is required to design a program that:
•
•
•

Implementation of the MEP (Maximum Extent Possible)
standard will typically require the development and
implementation of BMPs and the achievement of measurable
goals to satisfy each of the six minimum control measures.
MCM

Public

Education

and

Outreach

An informed and knowledgeable community is
crucial to the success of a stormwater management
program since it helps to ensure the following:
•

A regulated small MS4 operator must identify its selection
of BMPs and measurable goals for each minimum measure
in the permit application. The evaluation and assessment of
those chosen BMPs and measurable goals must be included
in periodic reports to the NPDES permitting authority.

•
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#1

Why Is Public Education and Outreach Necessary?

The small MS4 stormwater management program must
include the following six minimum control measures:
public education and outreach; public participation/
involvement; illicit discharge detection and elimination;
construction site runoff control; post-construction runoff
control; and pollution prevention/good housekeeping.

KEYSTONE TAP

Reduces the discharge of pollutants to the
“maximum extent practicable” (MEP);
Protects water quality; and
Satisfies the appropriate water quality
requirements of the Clean Water Act.

Greater support for the program as the public
gains a greater understanding of the reasons why
it is necessary and important. Public support is
particularly beneficial when operators of small
MS4s attempt to institute new funding initiatives
for the program or seek volunteers to help
implement the program; and
Greater compliance with the program as the public
becomes aware of the personal responsibilities
expected of them and others in the community,
including the individual actions they can take
to protect or improve the quality of area waters.

Column | Stormwater
What Is Required?
To satisfy this minimum control measure, the operator of
a regulated small MS4 needs to:
Implement a public education program to distribute
educational materials to the community, or conduct
equivalent outreach activities about the impacts of
stormwater discharges on local waterbodies and the steps
that can be taken to reduce stormwater pollution; and
Determine the appropriate
(BMPs) and measurable
control measure. Some
approaches, BMPs (i.e.,
activities), and measurable

Operators should strive to make their materials and
activities relevant to local situations and issues, and
incorporate a variety of strategies to ensure maximum
coverage. Some examples include:
•
•

best management practices
goals for this minimum
program implementation
the program actions/
goals are suggested below.

•

What Are Some Guidelines for Developing and
Implementing This Measure?

•

Three main action areas are important for successful
implementation of a public education and outreach program:
1. Forming Partnerships
Operators of regulated small MS4s are encouraged to utilize
partnerships with other governmental entities to fulfill this
minimum control measure’s requirements. It is generally
more cost-effective to use an existing program, or to
develop a new regional or state-wide education program,
than to have numerous operators developing their own local
programs. Operators also are encouraged to seek assistance
from nongovernmental organizations (e.g., environmental,
civic, and industrial organizations), since many already
have educational materials and perform outreach activities.
2. Using Educational Materials and Strategies
Operators of regulated small MS4s may use stormwater
educational information provided by their State, Tribe,
EPA Region, or environmental, public interest, or trade
organizations instead of developing their own materials.

•

•
•
•
•
•

•

Brochures or fact sheets for general public and
specific audiences;
Recreational guides to educate groups such as
golfers, hikers, paddlers, climbers, fishermen, and
campers;
Alternative information sources, such as web
sites, bumper stickers, refrigerator magnets,
posters for bus and subway stops, and restaurant
placemats;
A library of educational materials for
community and school groups;
Volunteer citizen educators to staff a public
education task force;
Event participation with educational displays at
home shows and community festivals;
Educational programs for school-age children;
Storm drain stenciling of storm drains with
messages such as “Do Not Dump - Drains
Directly to Lake;”
Stormwater hotlines for information and for
citizen reporting of polluters;
Economic incentives to citizens and
businesses(e.g., rebates to homeowners
purchasing mulching lawnmowers or
biodegradable lawn products);and
Tributary signage to increase public awareness of
local water resources.

3. Reaching Diverse Audiences
The public education program should use a mix of
appropriate local strategies to address the viewpoints
and concerns of a variety of audiences and communities,
including minority and disadvantaged communities, as
well as children. Printing posters and brochures in more
than one language or posting large warning signs (e.g.,
cautioning against fishing or swimming) near storm
sewer outfalls are methods that can be used to reach
audiences less likely to read standard materials. Directing
materials or outreach programs toward specific groups of
commercial, industrial, and institutional entities likely to
have significant stormwater impacts is also recommended.
For example, information could be provided to restaurants
on the effects of grease clogging storm drains and to auto
garages on the effects of dumping used oil into storm drains.

Continued on Next Page
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What Are Appropriate Measurable Goals?
Measurable goals, which are required for each minimum
control measure, are intended to gauge permit compliance
and program effectiveness. The measurable goals, as well as
the BMPs, should reflect the needs and characteristics of the
operator and the area served by its small MS4. Furthermore,
they should be chosen using an integrated approach that
fully addresses the requirements and intent of the minimum
control measure. Finally, they should allow the MS4 to
make improvements to its program over each 5-year permit
term by providing data on program successes and shortfalls.
Why do I need a Plan?
Creating an effective Public Education and Participation
Plan for your Phase II Storm Water Management Program
entails understanding the groups and individuals that affect
storm water within your community. These groups and
individuals are your target audiences for educational
efforts and your stakeholders for public participation
efforts. There are five categories of groups and individuals
that you will need to consider when developing your plan:
municipal employees, homeowners, businesses, schools,
and developers. It is these five categories of people that
have the most significant impact on storm water within
your community. Therefore, they are the people most
in need of educational materials and opportunities to
participate in your storm water management efforts. In
developing your plan, keep the following two goals in
mind:
•

•

Public Education: Identify the most effective
means to distribute educational materials provided
by PA DEP to the target audiences using existing
communication channels in your community.
Public Participation: Identify existing water
quality-related volunteer programs and events in
your community that can serve as a foundation
for, and/or enhance participation in, your storm
water volunteer program.

By meeting these goals, you will use the resources
that currently exist within your community and
avoid reinventing the wheel or duplicating efforts.
What are the expected outsomes of developing my plan?
In developing your plan, you will produce the following
resources for use in future public education and
participation activities:
•
26

Inventory of existing communication channels
by target audiences, including newspapers, local
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•

•
•

web sites, local newsletters, popular radio and
television stations, community information kiosks
and centers, etc.
Inventory of organizations in your community
that either communication with, or are comprised
of, the five categories of target audiences/
stakeholders.
Inventory of existing volunteer programs and
events in your community that address water
quality.
Strategies for using existing communication
channels and recruiting volunteers.

How do I use these Worksheets?
PA DEP has developed worksheets to assist you in
creating your Public Education and Participation Plan.
The worksheets will assist you in assessing the target
audiences/stakeholders within your community. They
are divided into two components, one focusing on public
education and the other focusing on public participation.
Answer the questions contained in each of the worksheets.
Using this information, develop strategies for distributing
educational materials to target audiences and recruiting
stakeholders to participate as volunteers.
RESOURCE GUIDE (DEP)
http://files.dep.state.pa.us/EnvironmentalEd/
Environmental%20Education/EnvEdPortalFiles/MS4%20
Resource%20Guide.pdf
MCM #1: Public Education and Outreach on
Stormwater Impacts. (40 CFR § 122.34(b)(1))
The permittee shall implement a public education
program to distribute educational materials to the
community or conduct equivalent outreach activities
about the impacts of storm water discharges on water
bodies and the steps that the public can take to reduce
pollutants in storm water runoff.
a. BMP #1: Develop, implement and maintain a written
Public Education and Outreach Program.
1. For new permittees a Public Education and
Outreach Program (PEOP) shall be developed and
implemented within one year following approval
of coverage under this General Permit, and shall
be re-evaluated each year thereafter and revised as
needed.

Column | Stormwater
2. For existing permittees, the existing PEOP shall be
reviewed annually and revised as necessary.

the content in these items shall be reviewed,
updated, and maintained annually.

The permittee’s PEOP shall be designed to achieve
measurable improvements in the target audience’s
understanding of the causes and impacts of
stormwater pollution and the steps they can take to
prevent it.

The permittee’s publications shall contain
stormwater educational information that
addresses one or more of the 6 MCMs.

b. BMP #2: Develop and maintain lists of target
audience groups that are present within the areas
served by the permittee’s regulated small MS4. In most
communities, the target audiences shall include residents,
businesses (including commercial, industrial and retailers),
developers, schools, and municipal employees.

d. BMP #4: Distribute stormwater educational
materials and/or information to the target audiences
using a variety of distribution methods, including but not
limited to: displays, posters, signs, pamphlets, booklets,
brochures, radio, local cable TV, newspaper articles, other
advertisements (e.g., at bus and train stops/stations), bill
stuffers, posters, presentations, conferences, meetings,
fact sheets, giveaways, and storm drain stenciling.

1. For new permittees, the lists shall be developed
within one year following approval of coverage
under this general permit and reviewed and
updated as necessary every year thereafter.

All permittees shall select and utilize at least two
distribution methods annually. These are in addition to
BMP #3, above.

2. For existing permittees, the lists shall continue to
be reviewed and updated annually.

MCM #2 Public Involvement/Participation
Why Is Public Participation and Involvement Necessary?

c. BMP #3: The permittee shall annually publish at least
one issue of a newsletter, a pamphlet, a flyer, or a website
that includes general stormwater educational information,
a description of the permittee’s SWMP, and/or information
about the permittee’s stormwater management activities.
The list of publications and the content of the publications
must be reviewed and updated at least once during each
year of permit coverage. Publications should include a list
of references (or links) to refer the reader to additional
information (e.g., PADEP and EPA stormwater websites,
and any other sources that will be helpful to readers). The
permittee must implement at least one of the following
alternatives:
(1) Publish and distribute in printed form a newsletter,
a pamphlet or a flyer containing information consistent
with this BMP.
(2) Publish educational and informational items
including links to DEP’s and EPA’s stormwater websites on
the permittee’s website.
a. For new permittees, stormwater educational
and informational items shall be produced
and published in print and/or on the Internet
within the first year of permit coverage.
b. In subsequent years, and for existing
permittees, the list of items published and

EPA believes that the public can provide valuable input
and assistance to a regulated small MS4’s municipal
stormwater management program and, therefore, suggests
that the public be given opportunities to play an active
role in both the development and implementation of the
program. An active and involved community is crucial to
the success of a stormwater management program because
it allows for:
•

•

•
•

Broader public support since citizens who
participate in the development and decision
making process are partially responsible for the
program and, therefore, may be less likely to raise
legal challenges to the program and more likely to
take an active role in its implementation;
Shorter implementation schedules due to
fewer obstacles in the form of public and legal
challenges and increased sources in the form of
citizen volunteers;
A broader base of expertise and economic
benefits since the community can be a valuable,
and free, intellectual resource; and
A conduit to other programs as citizens involved
in the stormwater program development process
provide important cross-connections and
relationships with other community and
government programs. This benefit is particularly

Continued on Next Page
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valuable when trying to implement a stormwater
program on a watershed basis, as encouraged by
EPA.

What Is Required?

public involvement. Nevertheless, EPA strongly believes
that these challenges can be addressed through an aggressive
and inclusive program. Challenges and example practices
that can help ensure successful participation are discussed
below.

To satisfy this minimum control measure, the operator of
a regulated small MS4 must:

Implementation Challenges

Comply with applicable State and local public notice
requirements; and
Determine the appropriate best management practices
(BMPs) and measurable goals for this minimum control
measure. Possible implementation approaches,BMPs (i.e.,
the program actions and activities), and measurable goals
are described below. ‘
What Are Some Guidelines for Developing and
Implementing This Measure?
Operators of regulated small MS4s should include the
public in developing, implementing, updating, and
reviewing their stormwater management programs. The
public participation program should make every effort
to reach out and engage all economic and ethnic groups.
EPA recognizes that there are challenges associated with

28
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The best way to handle common notification and
recruitment challenges is to know the audience and think
creatively about how to gain its attention and interest.
Traditional methods of soliciting public input are not
always successful in generating interest, and subsequent
involvement, in all sectors of the community. For example,
municipalities often rely solely on advertising in local
newspapers to announce public meetings and other
opportunities for public involvement. Since there may be
large sectors of the population who do not read the local
press, the audience reached may be limited. Therefore,
alternative advertising methods should be used whenever
possible, including radio or television spots, postings at
bus or subway stops, announcements in neighborhood
newsletters, announcements at civic organization meetings,
distribution of flyers, mass mailings, door-to-door visits,
telephone notifications, and multilingual announcements.

These efforts, of course, are tied closely to the efforts for
the public education and outreach minimum control
measure (see Fact Sheet 2.3).
In addition, advertising and soliciting help should be
targeted at specific population sectors, including ethnic,
minority, and low-income communities; academia and
educational institutions; neighborhood and community
groups; outdoor recreation groups; and business and
industry. The goal is to involve a diverse cross-section of
people who can offer a multitude of concerns, ideas, and
connections during the program development process.
Possible BMPs
There are a variety of practices that could be incorporated
into a public participation and involvement program, such
as:
•

•

•
•
•
•
•

Public meetings/citizen panels allow citizens
to discuss various viewpoints and provide input
concerning appropriate stormwater management
policies and BMPs;
Volunteer water quality monitoring gives citizens
firsthand knowledge of the quality of local water
bodies and provides a cost-effective means of
collecting water quality data;
Volunteer educators/speakers who can conduct
workshops, encourage public participation, and
staff special events;
Storm drain stenciling is an important and
simple activity that concerned citizens, especially
students, can do;
Community clean-ups along local waterways,
beaches, and around storm drains;
Citizen watch groups can aid local enforcement
authorities in the identification of polluters; and
“Adopt A Storm Drain” programs encourage
individuals or groups to keep storm drains free
of debris and to monitor what is entering local
waterways through storm drains.
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What Are Appropriate Measurable Goals?

Measurable goals, which are required for each minimum
control measure, are intended to gauge permit compliance
and program effectiveness. The measurable goals, as well as
the BMPs, greatly depend on the needs and characteristics
of the operator and the area served by the small MS4.
Furthermore, they should be chosen using an integrated
approach that fully addresses the requirements and intent
of the minimum control measure.
Why do I need a plan?
Creating an effective Public Education and Participation
Plan for your Phase II Storm Water Management Program
entails understanding the groups and individuals that
affect storm water within your community. These groups
and individuals are your target audiences for educational
efforts and your stakeholders for public participation
efforts. There are five categories of groups and individuals
that you will need to consider when developing your plan:
municipal employees, homeowners, businesses, schools,
and developers. It is these five categories of people that
have the most significant impact on storm water within
your community. Therefore, they are the people most
in need of educational materials and opportunities to
participate in your storm water management efforts. In
developing your plan, keep the following two goals in
mind:
•
Public Education: Identify the most effective
means to distribute educational materials provided
by PA DEP to the target audiences using existing
communication channels in your community.
•
Public Participation: Identify existing water
quality-related volunteer programs and events in
your community that can serve as a foundation
for, and/or enhance participation in, your storm
water volunteer program.
By meeting these goals, you will use the resources
that currently exist within your community and
avoid reinventing the wheel or duplicating efforts.
What are the expected outcomes of developing my plan?
In developing your plan, you will produce the following
resources for use in future public education and
participation activities:
•
Inventory of existing communication channels
by target audience, including newspapers, local
web sites, local newsletters, popular radio and
television stations, community information kiosks
and centers, etc.
•
Inventory of organizations in your community
Continued on Next Page
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that either communication with, or are comprised
of, the five categories of target audiences/
stakeholders.
Inventory of existing volunteer programs and
events in your community that address water
quality.
Strategies for using existing communication
channels and recruiting volunteers.

How do I use the worksheets?
PA DEP has developed worksheets to assist you in creating
your Public Education and Participation Plan. The
worksheets will assist you in assessing the five categories
of target audiences/stakeholders within your community.
They are divided into two components, one focusing
on public education and the other focusing on public
participation. Answer the questions contained in each of
the worksheets. Using this information, develop strategies
for distributing educational materials to target audiences
and recruiting stakeholders to participate as volunteers.
RESOURCE GUIDE (DEP)
http://files.dep.state.pa.us/EnvironmentalEd/
Environmental%20Education/EnvEdPortalFiles/MS4%20
Resource%20Guide.pdf
MCM
#2:
Participation.

(40

Public
CFR

Involvement
/
§
122.34(b)(2))

The permittee shall comply with applicable state and
local public notice requirements when implementing
a public involvement / participation program.

The PIPP for new permittees shall be developed and
implemented within one year following approval of
coverage under this General Permit. All permittees shall
re-evaluate the PIPP annually and revise as needed.
The PIPP shall include, at a minimum:
(1) Opportunities for the public to participate in
the decision-making processes associated with the
development, implementation, and update of programs
and activities related to this General Permit.
(2) Methods of routine communication to groups
such as watershed associations, environmental advisory
committees, and other environmental organizations that
operate within proximity to the permittee’s regulated
small MS4s or surface waters receiving the permittee’s
discharges.
(3) Making Annual MS4 Status Reports and all other
plans, programs, maps and reports required by this General
Permit available to the public on the permittee’s website, at
the permittee’s office(s), or by mail upon request.
BMP #2: The permittee shall advertise to the public and
solicit public input on the following documents prior to
adoption or submission to DEP:
•
Stormwater Management Ordinance (for
municipalities)
•
Standard Operating Procedure (SOP) (for nonmunicipal entities)
•
Pollutant Reduction Plans (PRPs) including
modifications thereto.

BMP #1: Develop, implement and maintain a written
Public Involvement and Participation Program (PIPP)
which describes various types of possible participation
activities and describes methods of encouraging the
public’s involvement and of soliciting the public’s input.

1. For Ordinances and SOPs, the permittee shall
provide notice to the public: provide opportunities
for public comment; document and evaluate the
public comments: and document the permittee’s
responses to the comments prior to finalizing
the documents. The permittee shall provide
this documentation to DEP upon request.
Continued on Page 57

PRWA Stormwater Committee

Penny McCoy				Mark Gregory
Executive Director			
Stormwater Manager
Program Director
Danielle Roslevich			
Sourcewater Protection 			
& Stormwater Planner
Michael Emery
GIS Specialist
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Robin Montgomery
Sourcewater Protection Specialist

Stormwater Conference

MS4 Regulations & the Impacts in Pennsylvania

November 2, 2017

Schedule

*No contact hours are associated with
these classes

8:00 am - 8:40 am
Registration

9:00 am - 9:30 am
What Is Stormwater & Why Is It Important to Manage?*

Stormwater is a natural source of fresh water that originates during
heavy precipitation events. When it lands, it infiltrates through
the soil and recharges the aquifers that we get drinking water
from. But when stormwater can not infiltrate, it starts to create
issues. Learn about stormwater and why it needs to be managed.

9:30 am - 10:15 am

Sponsored by:

Challenges and Benefits of Creating a Multi-Municipal Stormwater
Coalition

Presentation of the processes the Blair County groups used to manage their
stormwater needs.

10:15 am - 10:30 am
Break
THERE’S NO DOUBT ABOUT IT: stormwater management
in Pennsylvania is a multi-layered, multi-jurisdictional, everchanging quagmire of rules, regulations, and requirements.
Since the passage of the Clean Water Act (CWA), the quality
of our Nation’s waters has improved dramatically. Despite this
progress, however, degraded water bodies still exist. According
to the 2000 National Water Quality Inventory, approximately
40% of surveyed U.S. water bodies are still impaired by pollution
and do not meet water quality standards. A leading source of this
impairment is polluted stormwater runoff.
Learn about the challenges and opportunities to reducing
stormwater pollution within your community/municipality, and
about the future of stormwater management in Pennsylvania.

Who should attend?
Borough, Township & City Managers
Wastewater Facility Managers
Road Masters, Stormwater Engineers

Limited number of seats available!
Sign up today!
COST: $40 Per Person
(Lunch included)
LOCATION:
Sheraton Harrisburg Hershey Hotel
4650 Lindle Road
Harrisburg, PA 17111
Dauphin County

10:30 am - 11:30 am
Is A Stormwater Authority Right for You?*

In 2014, PA Governor Corbett signed into law an amendment that expressly
authorizes the creation of municipal stormwater authorities. While this
power, among others, does have its benefits, it isn’t always the best option
for a municipality. Learn if a stormwater authority is beneficial to you and
your community.

11:30 am - 1:00 pm
Lunch & Vendor Showcase (Included with registration)

Stormwater vendors and industry experts will be available to answer your
questions and demonstrate products that can provide solutions to your
stormwater needs.

1:00 pm - 2:00 pm
Stormwater Regulation Requirements*

The EPA manages the permitting process in some states, but in PA, the PA
DEP administers the program and establishes permits for MS4s, industrial
sites and any construction activities which disturbs more than one acre of
land. While this may sound straightforward, the many facets to stormwater
can make the coordination and management of stormwater water programs
complicated.

2:00 pm - 2:15 pm
Break
2:15 pm - 3:00 pm
Stormwater Mapping Requirements*

Understanding the location of your separate storm sewer system (MS4)
outfalls is the key to effectively managing stormwater runoff and protecting
water quality. System maps will not look alike, but they should contain the
same basic information and ultimately serve as a tool for implementing the
IDDE Program (MCM #3), as well as other components of a Stormwater
Management Plan.

3:00 pm - 4:00 pm
Question & Answer Session

A panel of experts for you to get answers to your questions about stormwater
and how it’s impacting or will impact you.
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Golf Classic
Congrats to our winners!
SCRAMBLE WINNERS
Sal Vella
Randy Culver
Dennis Culver
Tyler Cozad

SHAMBLE WINNERS
Tom Ceraso
John Bottegal
Mickey Kenney
Norm Stout

A big thanks to our event sponsors!

LB Water
We Make Water Work

32

KEYSTONE TAP

FALL 2017

Drive, Chip, Putt
Contest Winner:
Chaz Garrity

Longest Drive
Winner:
Sal Vella

Closest to the Pin
Winner:
Chaz Garrity

3-Hole Putting
Contest Winner:
John Presloid

THANKS TO OUR HOLE SPONSORS!

Bankson Engineers | EAP Industries | HD Supply | HomeServe USA
KLH Engineers | LB Water | Mountain Research | National Road Utility
Neptune Technology Group | PAWSC | Pipelines, Inc. | Pro Tapping
Rockacy & Associates | Sensus | SwiftReach USA | Trombold Equipment Co.
FALL 2017
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and require persons to attend damage
prevention
educational
programs.
o

A warning or administrative penalty will be
issued by the PUC.
xx Up to $2,500 per violation not resulting in
death or injury.
xx Up to $50,000 per violation that
results in injury, death or property
damage
of
$25,000
or
more.

o

Extends the sunset date of the Act from
2017 to December 31, 2024 (7 years).

o

Enforcement costs shall be included in the PUC’s
proposed budget and subject to review and
approval of the Governor and General Assembly.

o

In addition, it requires the One Call
System to have a qualified auditing
firm perform an annual financial audit.

Private Sewer Lateral and Water Service Line Repair
Many home owners are unaware that they own and are
responsible for the water lines that are on their property.
More recently, local municipalities have come across
problems with privately owned water lines that contain lead
and need repaired or replaced. Even though the water quality
meets federal standards, if the private residential line is made
of lead it can leach into the water as it goes into homes and
businesses. Repairing the private lines are often essential for
human health and safety; however, it often comes at a steep
cost with many home owners unable or unwilling to pay.
•

Senate Bill 656 (Fontana-D) amends Title 53
(Municipalities Generally) to provide for the
expenditure of public funds for the repair of private
lateral sewer and water lines. Specifically, it adds
definitions for “private sewer lateral” and “private
water lateral” and places the repair of private sewer
and water lines within the scope of projects permitted
by municipal authorities.
o

o

34

Status:
Passed Senate, 50-0, 6/21/2017
– In House Local Govt., 6/22/2017 –
Reported, 6/28/2017 – 1st Consideration,
6/28/2017 – Laid on the Table, 6/28/2017
It does not force any municipality to
participate and would only be an enabling bill.
It would be up to each local water authority
to decide if they want to designate public
funding for such a cause and determine the
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guidelines for eligibility for such a program.
o

The bill was amended in the Senate to include
private sewer laterals.

Funding Private Sewer Lateral and Water Service Line Repair
Addressing sewer lateral issues has become a challenge across
the state, particularly for local municipalities, since prices for
repairs range between $5,000 and $35,000. Many authorities
have found very few homeowners who can comply with
the requirement to make these necessary repairs, thus
compromising the sewer system even more. Additionally,
the increasing need to combat lead contamination in our
water supply may require additional resources to make sure
our citizens have access to safe drinking water.
•

Senate Bill 639 (Fontana-D) amends the
Pennsylvania Infrastructure Investment Authority
Act further providing for definitions; and providing
for additional use of funds for financial assistance.
o

Status: Passed Senate, 50-0, 6/21/2017 – In
House Environmental Resources, 6/27/2017

o

“Project” is amended to include private lateral
sewer lines and private lateral water lines.

o

A governmental unit may use financial
assistance received under this act for the
improvement, extension, repair or rehabilitation
of private lateral sewer lines connected to
public sewer systems or private lateral water
lines connected to public water systems
where the governmental unit determines that
those activities will benefit the public system.

o

Under the Pennsylvania Infrastructure
Investment Authority Act (Act 16 of
1988) a “Governmental unit” is defined as
follows: Any agency of the Commonwealth
or any county, municipality or school district,
or any agency, instrumentality, authority
or corporation thereof, or any public body
having local or regional jurisdiction or power.

o

Finally, a governmental unit that has completed
those activities shall not be deemed to be the
owner of the private sewer lateral or water lines
or to have any further responsibility to conduct
those activities, unless the governmental unit
makes an affirmative determination to accept
those obligations.

Bills Passed by the House

xx

Unlawful Use of Unmanned Aircraft

xx

Drones are not just toys or used for recreational purposes
by aviation enthusiasts. The drone industry has taken off
in recent years and today they are being used for everything
from mapping to farming. Drones offer new, better, and more
cost-efficient ways to address critical security and inspection
issues.
While this technology offers many exciting possibilities, it
also has raised concerns about safety and privacy. Last year,
the Federal Aviation Administration (FAA) issued rules
regulating the flight of drones. These rules were the first
step to integrate drones into the national airspace. The rules
are designed to keep the airways, as well as the property and
citizenry below, safe. Moreover, the FAA provided guidance
regarding the areas states may regulate.
•

House Bill 1346 (Pyle-R) amends Title 18 (Crimes
and Offenses) and Title 53 (Municipalities
Generally) providing for the offense of unlawful
use of an unmanned aircraft and providing for
preemption of local ordinances or regulations.
o
o

o

o

Status: Passed House, 190-0, 7/7/2017 – In
Senate Judiciary, 7/14/2017
Specifically, it amends the Crimes Code to
provide for a new Section 3505 (Unlawful use
of unmanned aircraft). Committing the offense
of unlawful unmanned aircraft occurs when
a person intentionally or knowingly uses an
unmanned aircraft to conduct surveillance of
another person in a private place, operate the
unmanned aircraft in a manner which places
another person in reasonable fear of bodily injury,
or uses the unmanned aircraft to deliver, provide,
transmit or furnish contraband to an inmate.
A violation of this offense would result in
a summary offense, except for violations
involving the use of an unmanned aircraft
relating to delivery, transmittal or furnishing
of contraband to inmates, which shall be
graded as a felony of the second degree.
The following individuals who are engaged in the
performance of their official duties are exempted:
xx Law enforcement officer;
xx Personnel of the Department of Corrections,
local correctional facility, prison or jail security;
xx Firefighters, or special fire police;
xx Emergency medical responders;

xx

o

An employee or agent of an electric, water,
natural gas or other utility;
An employee or agent of a government
agency; and
A person engaged in aerial data collection
if the unmanned aircraft is authorized by
an exemption that is issued by the Federal
Aviation Administration(FAA) or is used
in compliance with regulations by the FAA.

Finally, the provisions of the new Section 3505
of Title 18 shall preempt and supersede any
ordinance, resolution, rule or other enactment of
a municipality regulating ownership or operation
of an unmanned aircraft.

Public Hearings prior to Acquisitions
Under current law, a municipal authority seeking to acquire
additional facilities must only obtain approval from member
municipalities to move forward with the purchase. While the
decision to acquire additional facilities must be approved at a
scheduled public meeting of the authority, current ratepayers
may not be aware of exactly how a transaction may affect
their rates or service.
•

House Bill 104 (Godshall-R) amends Title 53
(Municipalities Generally), in municipal authorities,
further providing for money of authority and
for transfer of existing facilities to authority and
providing for sale or transfer of authority.
o

Status: Passed House, 191-0, 3/22/2017 –
In Senate Local Government, 3/22/2017

o

Requires authorities to file an annual
report of its fiscal affairs covering the
preceding fiscal year within 180 days.

o

Prevents authorities from (1) acquiring
bonds or other security and (2) selling or
transferring title to all or a portion of the
water or sewer infrastructure of the authority
unless the authority has discussed the acquisition
at a public meeting as reflected in their minutes.

Copies of the bills can be obtained at www.legis.state.pa.us
Conclusion
The General Assembly is expected to return from Summer
recess in September. Please be assured that we will keep you
apprised of these issues and others as they come before the
Pennsylvania General Assembly for consideration.
FALL 2017
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Sourcewater | Column
Collaboration Toolkit for CWA and SDWA Programs
By Danielle Roslevich
Numerous reasons exist to protect our nation’s waters,
including those related to both environmental quality and
public health. The actions taken to maintain water quality
aim both to provide safe drinking water and to protect
aquatic ecosystems and other nearby ecosystems. Two
major federal laws support these efforts in the United States:
The Safe Drinking Water Act 1996 (SDWA): This law protects
public drinking water supplies throughout the nation.
Under the SDWA, United States Environmental Protection
Agency (EPA) sets standards for drinking water quality
and, with its partners, implements various technical and
financial programs to ensure drinking water safety (EPA).
The Clean Water Act 1972 (CWA): This law establishes
the basic structure for regulating discharges of pollutants
into the waters of the United States and regulating quality
standards for surface waters, addressing toxic pollutants
with maximum levels that are safe for humans, wildlife,
and aquatic life (EPA).
Programs under SDWA and CWA do not consistently
overlap in terms of goals and focus areas. However,
many similarities exist between objectives to reach
the goals across both programs. To integrate the two
programs in such a way to meet common goals and
advance public health and environmental protection
objectives at the state, interstate, and local levels, EPA has
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developed Opportunities to Protect Drinking Water
Sources and Advance Watershed Goals Through the
Clean Water Act: A Toolkit for State, Interstate, Tribal,
and Federal Water Program Managers (November 2014).
One of the primary goals of the document concentrates
on collaboration, specifically between CWA and SDWA
program staff. The toolkit aims to guide water quality
practitioners in using regulatory and non-regulatory
provisions of the CWA and SDWA to achieve mutual goals
and better protect sources of drinking water and improve
water quality. To accomplish this mission effectively, the
guidebook:
• identifies opportunities to reduce pollution in
drinking water sources by using CWA tools through
key actions;
• provides
examples
of
on-the-ground
implementation to help readers understand how they
can work across program lines and agency boundaries;
• demonstrates how program managers can
align their efforts to protect source water through a
combination of actions and institutional relationships
that facilitate cross-program coordination at the
national, regional, state, and watershed scales to
achieve common objectives; and
• shows how state clean water programs can leverage
the high value consumers place on public health and
safe drinking water to increase public support for

Column | Sourcewater
addressing surface and ground water quality challenges
more effectively (EPA).
The document moves through several focus areas. It
begins first by covering the fundamentals of SDWA and
CWA and their interaction. It continues on to explain
how to implement drinking water protection measures
by using specific CWA provisions and tools through the
following sections: (1) Water Quality Standards (WQS);
(2) Monitoring, Assessment, and Impaired Water Listings;
(3) Total Maximum Daily Loads (TMDLs); (4) National
Pollution Discharge Elimination System (NPDES);
and (5) Nonpoint Source and CWA 319 programs.
The EPA toolkit provides many benefits to those under
SDWA and CWA programs, such as drinking water and
wastewater treatment systems. It also benefits technical
assistance providers and other involved entities, as
well as it does public health and the environment.
For the programs, some of these advantages include
providing a more holistic, efficient, and economical
means to manage water resources, leveraging
additional funding sources, and allowing for an
increased communication with interested stakeholders.
When those under the SDWA and CWA programs
collaborate using the EPA toolkit, they are able to protect
source waters for all uses rather than just drinking

water, helping to improve the overall water quality.
Striving to protect both surface and groundwater
sources for drinking water can provide a more complete
water resource management approach, focusing on
both water quality and quantity. When this level of
collaboration occurs, implementation of source water
protection can more easily occur and thus aid in
reaching the overall goals of source water protection.
In order to protect our nation’s waters for both
environmental quality and public health purposes,
SDWA and CWA programs should utilize the EPA
toolkit to work together. The actions taken can provide
safe drinking water and protect aquatic ecosystems to
protect the overall water quality for generations to come.
To a c c e s s t h i s t o o l k i t a n d l e a r n m o r e
information, please use the following link:
http://www.gwpc.org/sites/default/files/files/CWA%20
SDWA%20Toolkit%20flyer%2011-10-14.pdf

Danielle Roslevich
Sourcewater Protection &
Stormwater Planner
droslevich@prwa.com
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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

Chemical Feed Calculation Diagram
Dry Feed
English Units

Chemical
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Dry Chemical
Dosage

gal (Plant)
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•
•
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mg (Dry)
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Product Feed

(lbs/day)

Plant Flow
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•
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Metric Units
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L (Plant)

Procedure: Fill in known data; put a question mark (?) for the value of the unknown data; convert all data to
the units on the side where the (?) was placed and fill in the values; use unit cancellation to solve for the
unknown.

Chemical Feed Calculation Diagram
Liquid Feed
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Procedure: Fill in known data; put a question mark (?) for the value of the unknown data; convert all
data to the units on the side where the (?) was placed and fill in the values; use unit cancellation to solve
for the unknown.

Wastewater | Technical
BioSolids Report

By Jessica Richardson, Pennsylvania Legislative Services

The BioSolids committee held a meeting to release the
Pennsylvania’s program for beneficial use of biosolids
(sewage sludge) by land application report.
Executive director of the committee Philip Durgin
provided an overview of the report highlights and said
HR 60 of 2016 instructed the committee to review the
commonwealth’s program for beneficial use of sewage
sludge by land application, including the methods the
Department of Environmental Protection (DEP) uses to
administer and enforce the program and alternatives to
the methods currently being used to dispose of biosolids.
Durgin stated even though the terms biosolids and sewage
sludge are used interchangeably the term sewage sludge
is used for the solids that settle out in the waste water
treatment process while the term biosolids is used to refer
to the finished treated process product that legally can be
applied to land. He said the report follows that convention.
Durgin then explained biosolids are disposed of by being
spread on land such as farm land, land filling or incineration.
He said in Pennsylvania 46 percent are sent to landfills, 38
percent are land applied and 15 percent are incinerated.
Durgin also stated land application is generally the
least expensive option, although it can vary widely
depending on the size of the facility, local tipping
fees and transportation costs. He added incineration
is the most expensive option, but with each option
the biosolids must be treated to reduce pathogens.
Durgin then discussed how class A biosolids typically
produced as dry pellets are treated to the point that they
have very low pathogen and pollutant levels so they
can be sold to use in farm gardens or farm harvesting.
Durgin explained about 80 percent of the biosolids
used by farmers are class B biosolids which are allowed
to have higher pathogen and pollutant levels and are
used almost exclusively for feed and forage crops for
animals or for crops where the harvested parts do not
touch the service of the soil. Durgin said public concerns
generally focus on issues of public health, issues of
environmental damage and odor. He stated the United
States Environmental Protection Administration (EPA)
and DEP have deemed the practice to be safe as long as
regulations are followed, but the EPA is required to collect
data to find new pollutants that may have to be regulated.
Durgin also said the issue of potential health effects
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and complaints of odor was raised in a followed case in
Pennsylvania which was appealed to the Pennsylvania
Supreme Court. Decided in December of 2015, the
Supreme Court upheld that biosolids as fertilizer is a
regular agriculture practice under the Pennsylvania Right
to Farm law, Durgin said, stating the EPA said odor is
the biggest threat but if land application and processing
is done using best practices, the odors may be barely
noticeable. He also said there are low cost steps that
facilities and farmers can take. To address odor issues,
Durgin said, the report recommends DEP strengthen
its requirements for waste water treatment plants to
require them to develop an odor management plan if
they intend to produce biosolids for land application.
DEP already requires these plans to consider odor
management, but the recommendation requires a
written odor management plan to address potential odor
problems not only at the facility but also the farms where
the biosolids are stored and spread, he noted. The report
also compares Pennsylvania’s biosolids regulation to those
of nearby states, Durgin said, but it was difficult to make a
direct comparison because each state has its own criteria.
He explained the report concluded that for the regulations
they reviewed with regard to buffers between water supply,
property lines, and notifications to adjacent landowners,
Pennsylvania regulations were generally in line with the
other requirements imposed by other states. Durgin also
explained they reviewed records of DEP inspections
of biosolid facilities and application sites and the study
found one DEP region reviewed sites of application every
year for the past three years, but the five other regions
varied significantly. Durgin stated they did not find and
records for inspections of facilities pertaining to their
biosolids permit and the report contains a list of new and
innovative approaches to making processes more effective
and to better exploit energy of biosolids. He concluded
several techniques are in testing phase and some are in
operational mode.

Technical | Training

Your Water and Wastewater Service
By: Wendy Malehorn

b.
c.
d.

What do you think the public should know about water
and wastewater service? Do you think the public could
correctly answer the following questions?
1.

In Pennsylvania, who coordinates policies, procedures,
and regulations which influence public water supply
withdrawals and quality in addition to sewage facilities
planning and point source municipal and industrial
discharges?

a.
b.
c.
d.
2.

8.

60, 15, 6
70, 10, 2
70, 3, 1

Kill bacteria and other germs
Protect public health
Meet regulations
All the above

Clean Water Act
Safe Drinking Water Act
Community Health Services Act
Public Health Services Act

Typhoid fever
Cholera

Shut Off Valve
Release Valve
Curb Stop
Gate Valve

Extension
Main
Retort
Lateral

An _____________is a defined area of private property
that is legally designated for specific use, access and travel
through by an entity other than the property owner.

a.
b.
c.
d.

Easement
Right of way
Mitigation
Extrication

10. Water suppliers have _____________ to inform
their customers of violations of EPA drinking water
standards “that have the potential to have serious adverse
effects on human health as a result of short-term
exposure.”

a.
b.
c.
d.

8 hours
24 hours
3 days
1 week

FIND ANSWERS TO THESE
QUESTIONS ON PAGE 65

Dysentery
All the above

An annual report that summarizes the quality of
drinking water for a community public water system. All
community public water supply systems must distribute
this to their consumers by July 1.

a.

9.

Distribution Analysis Report

This can be defined as a sewer that conveys the
wastewater of a discharger from a building sewer to a
main sewer.

a.
b.
c.
d.

50, 10, 3

The use of chlorine in drinking water in the United States
has virtually wiped out diseases like:

a.
b.
c.
d.
6.

PA Game Commission

The act which requires states and municipalities to
regulate any discharge into surface water (such as rivers,
lakes, wetlands, estuaries, and oceans) is the:

a.
b.
c.
d.
5.

PA Department of Environmental Protection

The most common drinking water treatment is
disinfection. Most water suppliers add chlorine or other
disinfectants to:

a.
b.
c.
d.
4.

PA Department of Human Resources

Sanitation Report

In a water-service pipe, what is a control valve used for the
water supply of a building, usually placed between the
side walk and curb; it is used to shut off the water supply
in case of emergency.

a.
b.
c.
d.

PA Department of Agriculture

Water covers __________ percent of the Earth’s surface,
but less than __________ percent is fresh. Additionally,
just _________ percent of our freshwater is easily
accessible.

a.
b.
c.
d.
3.

7.

Consumer Confidence Report

Water Quality Report

Wendy Malehorn
Training & Education
Development
wmalehorn@prwa.com
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Wastewater | Featured System

Snake Spring Township
Municipal Authority
The Snake Spring Township Municipal Authority owns
and operates wastewater collection, conveyance and
treatment facilities in Snake Spring Township, Bedford
County. The effluent from their wastewater treatment
plant discharges into the Raystown Branch of the Juniata
River.

The influent flow entering the facility receives
preliminary treatment prior to being gravity fed to the
aeration tanks, with any excess flow diverted to the flow
equalization basin. Influent flow volumes are recorded
with an inline area-velocity meter that is used to pace the
composite sampler at the head of the plant.

The daily activities are carried out by one certified
operator, an operator trainee and a secretary/operator
trainee. These employees are responsible for operations,
maintenance and all administration of the wastewater
treatment plant and the collection/conveyance system.

The equalized flow is discharged into two separate
trains of treatment units that each consist of two aeration
basins. The combined aeration volume of the two trains
is 423,000 gallons. The first aeration basin of each train
is operated with continuous aeration. The second basin
of each train is operated as an alternating aerobic/anoxic
zone, cycling the air on and off for 20 minute intervals.
Following Aeration, mixed liquor is settled in the two
ClarAtor clarifier units. The effluent is then disinfected
and metered to control the effluent composite sampler.

The wastewater treatment plant was originally
constructed in 1992 and was upgraded and expanded
in 1996 to a hydraulic capacity of 190,000 gallons per
day. The treatment plant processes includes a bar screen
and comminutor, grease trap, activated sludge aeration,
clarification using AeroMod ClarAtor technology, aerobic
sludge digestion and chlorine gas disinfection.

Sludge generated from the wastewater treatment process
is aerobically digested in the main digester tank that was
installed during the treatment plant upgrade. The two

Snake Spring Township Municipal Authority
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Snake Spring Township Municipal Authority

original aerobic digester tanks are still used to provide
reserve capacity as needed. The Authority has obtained
a DEP General Permit for land application of biosolids.
Beneficial reuse of biosolids through land application is
the method preferred by the Authority when possible,
however, when harvest schedules or weather conditions
prevent land application, sludge is dewatered on the plant’s
sludge drying beds and hauled to a landfill for disposal.

Through the years, several other upgrades were
completed including replacement of the old blowers with
new, more energy efficient blowers in 2011, and clarifier
upgrades in 2014 to improve return sludge pumping
abilities.

The plant currently treats an average daily of 45,000
gallons per day.
A Nursing Facility, Retirement
Community and a Hospital are the major users on the
system accounting for approximately 30% of the flow.
Approximately 10% of the Authority’s collection system
is operated as a septic tank effluent pump (STEP) system.
The system consists of septic tanks with discharge pumps
that pump the grey water from the septic system to the
Authority’s collection system. The septic tanks are on a
routine schedule for pumping to remove solids buildup
and to prevent solids discharge to the collection system. A
supply of replacement discharge pumps are kept on hand
by the Authority in case of pump failure.
The collection system contains three sewage lift stations.
Each station contains two Flygt pumps that alternate from
lead to lag operation. In 2015 the control panels were
upgraded with new controls and contactors and new autodialers were installed on the alarm systems.
FALL 2017
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Protozoan Groups as “Bio-indicators” of th
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Featured Wastewater Article
Protozoan Groups as “Bio-indicators” of the
“Health” of the Activated Sludge Process
By Brittany Lytle & Michael h. gerardi

Protozoa may be used as indicators or “bio-indicators”
of the health of the mixed liquor and quality of the mixed
liquor effluent, not final effluent quality. The bio-indicator
value is based upon those groups of protozoa that are
dominant during specific operational conditions that
include: 1) (top arrow) dissolved oxygen concentration,
mean cell residence time (MCRT), hydraulic retention
time (HRT) and mixed liquor volatile suspended solids
(MLVSS) concentration, 2) (middle arrow) organic
loading (cBOD) and food-to-microorganism (F/M) ratio
and 3) (bottom arrow) floc formation with respect to the
relative abundance of dispersed bacteria and flocculated
bacteria. Although these operational conditions influence
the relative abundance of each group of protozoa, the use
of protozoan groups as bio-indicators should be consider
a general reflection of the health of the mixed liquor and
mixed liquor effluent as there are exceptions with respect to
when specific members of each group would be dominant.
Protozoa in wastewater are commonly placed into five
groups. These groups are determined by cellular structure,
locomotion and food gathering efficiency and from lowest
to highest life forms consist of amoebae, flagellates, freeswimming ciliates, crawling (creeping) ciliates and stalk
ciliates. The following members of each group of protozoa
are commonly observed in the activated sludge process:
Amoebae: Amoeba, Arcella, Cryptodifflugia, Difflugia,
Euglypha and Thecamoeba.
Flagellates: Bodo, Chilomonas,
Crytomonas, and Peranema

Chlamydomonas,

Free-swimming ciliates: Colpidium, Colpoda, Cyclidium,
Litonotus, and Tetrahymena
Crawling (creeping) ciliates: Aspidisca, Chilodonella,
Euplotes, Stylonychia and Trochilia
Stalk ciliates: Carchesium, Epistylis, Opercularia,
Vaginicola and Vorticella
Amoebae are considered the lowest of the five protozoan
groups. They can tolerate heavily polluted conditions that
are typical of 1) low dissolved oxygen, low MCRT, low
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HRT and low MLVSS and 2) increasing cBOD loading
and high F/M. During start-up, young sludge age and
adverse operational conditions that are responsible for
the presence of much dispersed bacterial growth and
poor floc formation, amoebae dominate. Amoebae feed
by a slow, pseudopodia motion wherein the gut content
or cytoplasm of the protozoa streams against a thin and
flexible cell membrane and results in the extension of
“feet” that trap bacteria (substrate). Although the feeding
mechanism is very inefficient, the amoebae are able to find
adequate food since the relative abundance of dispersed
bacteria is very high. The health of the mixed liquor is very
poor, that is sulfides and ammonia are present in relative
high concentrations, and mixed liquor effluent is turbid.
Flagellates also are considered a lower life form. Like
amoebae they can tolerate heavily polluted conditions.
However, the feeding mechanism for flagellates is slightly
more efficiency than that of the amoebae. Flagellates move
in a “cork-screw” motion. They possess one flagellum or
two or more flagella at the posterior portion of the cell. As
the flagellum or flagella whip back and forth the protozoa
in propelled through the mixed liquor with bacteria
being drawn into the mouth opening. When flagellates
are dominant, most bacteria are dispersed, although the
relative abundance of dispersed bacteria is decreasing with
the beginning of floc formation. Because more bacteria are
maintained in the treatment process through the settling of
floc particles, increases in dissolved oxygen, MCRT, HRT
and MLVSS occur. These increases result in decreasing
cBOD loading and F/M in the activated sludge process.
However, the health of the mixed liquor is poor, and sulfides
and ammonia are present but in decreasing concentrations.
The mixed liquor effluent is improving but unacceptable.
Free-swimming ciliates are considered an intermediate
life form and prefer to swim freely in the bulk solution.
They swim in a straight line, until they encounter a particle,
back-up and change direction. They do not attach to floc
particles. Free-swimming ciliates possess row of short hairlike structures or cilia over the entire surface of the cell.
The cilia beat in unison to provide locomotion and draw a
water current to the mouth opening on the ventral side of
the organism. With improving floc formation the relative

abundance of dispersed bacteria greatly decreases resulting
in a decrease in the number of amoebae and flagellates and the
dominance of free-swimming ciliates. Due to accelerating
floc formation, operational conditions in the treatment
process continue to improve. The health of the mixed liquor
is moderate that is sulfates are present and nitrification
is occurring. The mixed liquor effluent is acceptable.
Crawling (creeping) ciliates are considered a higher life
form. They possess rows of cilia only on the ventral surface
of the cell where the mouth opening is located. Due to the
reduction in number of cilia and restricted location of cilia
locomotion free-swimming ability is greatly reduced, but
food gathering efficiency is greatly improved, since most
cilia on the ventral surface of the organism draw bacteria to
the mouth opening. This is critical, because with improving
floc formation the relative abundance of dispersed bacteria
is greatly decreases. Crawling cilia possess modified cilia
or cirri that help to anchor the protozoa to the surface of
floc particles. Although they are attached to floc particles,
they do not consume bacteria in or the surface of the
floc particle. They consume dispersed bacteria that are
in the water current drawn between the floc particle and
the ventral surface of the organism. With continued
improvement in floc formation, operational conditions
in the treatment process also continue to improve. The
health of the mixed liquor is excellent that is sulfates are
present and nitrification is improving. The mixed liquor
effluent is polished. Crawling ciliates as well as stalk ciliates
are found when the heath of the mixed liquor is excellent
and often cycle with respect to the dominant group.

Therefore, acceptable changes in operational conditions
of the treatment system and acceptable industrial discharges
provide for a progression of protozoan groups from amoebae
to stalk ciliates. Unacceptable changes in operational
conditions and unacceptable industrial discharges provide
for a regression of protozoan groups from stalk ciliates to
amoebae. Changes in protozoan numbers, activity, structure
and dominant groups usually occur within 24 hours of a
significant change. Protozoa have the ability to acclimate
to toxic wastes, but this ability is limited, especially when
compared to the ability of bacteria to acclimate.

Michael has developed and offered
numerous wastewater biology courses in
the United States, Canada, Caribbean and
Europe. He has over 35 years experience in
the wastewater treatment profession and has
authored seven wastewater microbiology texts
for John Wiley and Sons. He has performed
microscopic analyses of wastewater
samples and provided troubleshooting
services for numerous municipal and
industrial wastewater treatment facilities. He
managed the Williamsport Sanitary Authority
wastewater treatment facilities for 10 years.

Stalk ciliates also are a higher life form. Stalk ciliates
have an enlarged anterior portion or “head” and a slender
posterior portion or “tail.” They possess a band of cilia
that surrounds the mouth opening. The cilia beat and
produce water current that draws dispersed bacteria
directly into the mouth opening. Of the five groups of
protozoa, stalk ciliates have the most efficiency foodgathering mechanism for the capture of dispersed bacteria.
Some stalk ciliates such as Vorticella have a contractile
filament in the tail that provides “springing” ability.
This ability produces a water vortex that helps to gather
dispersed bacteria. Therefore, when maturation of floc
particles occurs stalk ciliates typically are the dominant
protozoan group. Maturation of floc particles also results
in the occurrence a high dissolved oxygen concentration,
high MCRT, high HRT and high MLVSS. The organic or
cBOD loading in the mixed liquor is relatively small and
the F/M is low. The health of the mixed liquor is excellent
that is sulfates are present and nitrification is complete or
nearly complete. The mixed liquor effluent is polished.
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Administration | Column
The World of Water and Wastewater
By Robin Montgomery
Are you new to this industry?
If so, we can help!
This is a very unique industry, and without the proper
tools and information it can be downright scary. The more
responsibilities you have in a system, the more you need to
know! So from operators to managers, you must get educated!

6. Consumer Confidence Report – CCR – Required
yearly

So, if this is you, I’m sure you have many questions. We have
all the information you need to educate yourself and ease into
this new world. To start with, the operators in this industry
have their own language. So, did you know, we can provide
you with a glossary for both water and wastewater? Taking
a quote from a system, “Who would a thunk?” With each
being so unique it only stands to reason that it has its own
language and if you’re not familiar with it you can be lost.

9. Public Notification

Depending on your role is the system, here is a beginning
list of things you need to know:
1. The Right To Know Law – Provides for access to
public information
2. Roberts Rule of Order – Guidelines and rules for
conducting meetings
3. Sunshine Act – How to conduct a public meeting
4. Pennsylvania-FIOA-Laws – The Right to Know Law
and Sunshine Act
5. Municipal Authority – Complete information
pertaining to an Authority
6. Labor And Industry – Mandatory Postings – Did
you know you can print them yourself?
7.

Mandatory posting from L&I website for FREE.

You don’t even have to search for these, we have them
available.
The list above is just the beginning. Here is another list of
essentials to be aware of and we have templates for you :
1. Emergency Response Plan – ERP – Update yearly or
as needed
2. Vulnerability Assessment – VA – Update yearly or
as needed
3. Drought Contingency Plan – Update yearly or as
needed
4. Operations and Maintenance – O&M
50

5. Standard Operating Procedures – SOP – Did you
know there is no official template for this?

KEYSTONE TAP

FALL 2017

7.

Discharge Monitoring Report – DMR – Requirement

8. Identity Theft Red Flag Rule
10. Revised Total Coliform Rule – RTCR
11. Source Water Protection Plans – SWP including
Educational Material
12. Rate Study Worksheet and Assistance – Rates should
be reviewed yearly
13. Asset Management – Be prepared, know you system
14. Rules and Regulations – Review/Update as needed
15. Ordinances, By-Laws – Review/Update as needed
16. Emergency Interconnect
17. Compliance Issues – Do you have any?
18. Violations – Dealing with these?
So, as you’re going down over these lists, don’t panic!
You’ll get it and we are here to help. Because there is so
much to learn, remember Rome wasn’t built in a day.
Just
remember
in
is inevitable, such
requirements,
and

this
industry,
change
as, regulations, testing
just
about
anything.

As a manager, you should know your staff and have a
basic understanding of your plant, the process, chemicals,
system permits, operator certification requirements,
and required continuing education for operators.
Being proactive is essential. From finances, to budget,
to treatment, to distribution/collection, and everything
in between. If your just getting started, baby steps.
But the key to survival is being proactive. It’s no
different than what you do at home, you need to do at
work. Assess your system, top to bottom. Remember,
if you don’t take care of something, it won’t last.
Now this should get you thinking and if you are a member
of PRWA, Thank you!

Column | Administration
As a PRWA Member these services are also available:
1. eNETPAY – Credit card and electronic check
transaction processing
2. SwiftReach – Swift911 mass Notification System
3. Benecon – Effective employee benefits solutions
4. PA Water Specialties Company – Complete crossconnection and backflow services
5. Homeserve – Protection plans for line repairs
Feel free to contact me, Robin at rmontgomery@
prwa.com with questions, issues, or if you’re looking for
information.

Robin Montgomery
Sourcewater Protection Specialist
rmontgomery@prwa.com
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GIS | Column
Making Good Maps 101
By Mike Emery
I have been making maps professionally now for over 20
years. One of the first things I learned about cartography
is an art not a science. Making a map can be subjective and
open for interpretation. It can be dependent upon what
the subject is and or whom the audience you are trying to
display it to is. A map can be manipulated to display an
opinion by simply making one color brighter than another
or one line thicker than another, thus making that color or
line seem more important than another. These techniques
have been used by cartographers for many years particularly
in the world of politics to gain popular public opinion.
There are though certain basic components that
good maps should have. These are Scale, Legend,
North Arrow (also called Compass Rose), Name of
Author, Date, Title, and of course the actual map itself.
These seven basic components should be on pretty
much any good map to help the map reader’s ability to
interpret the map’s meaning, purpose, and proper use.
Scale is a measurement or ratio of the relative difference
between what is displayed on the “paper” map and what
it represents in reality. It can be displayed in a variety of
ways. It can be a Scale Bar showing a “paper” distance of
one inch and then a relative distance of 2000 feet. Or it can
be noted as a verbal scale “one inch = two thousand feet”.
Or it can be a ratio 1”: 24,000”. VERY IMPORTANT: As
a cartographer please make your scale a usable scale!!! 1
inch = 129 Feet is NOT a usable scale. Put your scales at
round numbers that are easy for the map reader to use:
ie. (1 inch = 100 feet) or (1 inch = 600 feet) or (1 inch
= 2 miles) depending upon the scale of the area which
you trying to represent in your map. (See Example Map)
Also when choosing a good map Scale take into account
for how much information you are trying to represent versus
your page size. Trying to squeeze an entire water system
with hydrants, valves, water mains, curb stops etc. onto one
8.5 x 11 sheet map will really limit that maps functionality
and readability. It is a balance between scale and
functionality that many times just comes with experience.
A Legend is a way of easily defining what the symbols
represent on your map. This is particularly necessary
for maps with many things being symbolized on
the map. In a Legend usually you will have a small
representative piece of your symbol and then a brief
description of what that symbology is. For instance you
52
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may have a symbol of a blue line for a Waterline and a
green line for a Wastewater line. (See Example Map)
A North Arrow (or compass Rose) is a tool for showing
which way is north on a map. This is important for
giving the map reader a sense of directionality on the
map. Most maps are made with north facing up the
page. Does a map have to have north up? NO! There are
situations where it is not feasible or makes better sense
to turn the map were north is not up. But as a personal
preference as a cartographer it is preferred that north
is up, because the majority of people who look at maps
think of north as being up the page. (See Example Map)
The Name of author on a map is important just so
you know where the map comes from. Whether it is
the organization or the individual who made the map or
preferably both, the map reader will want to know who
made the map. It allows you to (if necessary) trace back the
origins of the map and perhaps the data it represents or the
message it is trying to get across. Also it allows you to ask
the question: is this a reputable source for this information
/ map? In the Book “How to Lie With Maps” by Mark
Monmonier he gives several examples where governments
produced maps with either misinformation or excluding
information for their benefit or security. For example the
USSR produced a series of atlases between the years 1939
and 1969 all showing the Alazeya River and the town of
Logashkino. The town moved from one side of the river to
the other and in one case disappeared all together. Also the
Alazeya River itself moved, lengthened, and changed shape
in nearly every example. This at least in part politically
motivated in an attempt of producing misinformation for
any potential western map reader. (See Example Map)
A Date on a map is an obvious necessity, so you know
how current the information on the map is. That does
not mean that an old map does not have any use, but a
paper map is a static medium where once it is created it
usually doesn’t change unless you hand draw updates onto
the map. In most cases paper maps are the only record of
where a water or wastewater system is located. It is my
experience that many of these paper maps exceed being
40 years old, some dating back even to the 1800’s. Today
with GPS, GIS, and CAD we now have the capacity to
create digital databases that can be actively updated even
updated live as changes occur. (See Example Map)
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A Title on a map gives the purpose for the map, just as
a title for a book in some way should tell you something
about a book. A title on a map should tell you what the
map is trying to represent. It should also be simple,
succinct, placed in a prominent spot on the map, and
easy to read. If it is a map you are not familiar with, it
will be one of the first things you look for on a map so
you know what you are looking at. (See Example Map)

map you are creating. All of these things help the map
reader’s ability to interpret the map faster and make better
decisions about what to do with the information displayed
on the map. I hope this article will help those who are
new to cartography and help you make better maps to help
those whom you serve. If you have any questions please
feel free to contact me.

The map should have some sort of purpose, theme, and
or information it is trying to get across. In the case of most
of our readers I assume it would be the representation of a
water, wastewater or Stormwater system. When you look
at a map that should be the first thing you notice. The
brightest colors, thickest lines, and most prominent point
symbols should be the Water, Wastewater, or Stormwater
system you are trying to display. Other information like
roads, streams, aerial photography should be lighter in
color, smaller in size or faded so as to accentuate the main
reason for the map. These are all things that are easy to do
within a GIS or CAD environment. (See Example Map)
Using these seven basic map components: Scale, Legend,
North Arrow (or Compass Rose), Name of Author, Date,
Title, and good design of the actual map itself, makes the
map readers job easier. There other things such as Inset /
Locator Maps, Data Credits, Statements of accuracy, Map
Versions, that may further help map readers better use the

Michael Emery
GIS Specialist
memery@prwa.com

w w w. q

uad3.c

om

Wilkes-Barre | Pittsburgh | 570.829.4200

FALL 2017

KEYSTONE TAP

53

Committed to Quality and Client Satisfaction
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ENVIRONMENTAL ENGINEERING
HYDRAULIC AND HYDROLOGIC STUDIES
CONSTRUCTION MANAGEMENT AND INSPECTION
BRIDGE/STRUCTURAL ENGINEERING
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LAND DEVELOPMENT
WATER DISTRIBUTION AND TREATMENT
WASTEWATER COLLECTION AND TREATMENT
STORMWATER MANAGEMENT
SURVEYING/RIGHT-OF-WAY

Corporate Headquarters: Phone: 724724-539539-8562
1004 Ligonier St. 5th Floor, P.O. Box 853 Latrobe, PA 15650
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Column | Wastewater

By Tom Goehring
“Run” was good advice in World War I and it is still
good advice today. If you see a yellow-green cloud
coming toward you, running is probably the first thing
that comes to mind. Over the last several years many
small systems have switched to hypochlorite or UV for
disinfection, but for a lot of the larger systems chlorine
gas is still the most viable option due to the volume that
is required. Chlorine is the cheapest option and works
well, as long as people work safely around it. Chlorine
can be very hazardous. The CDC reports that the
chemicals that cause the most injuries when released are
carbon monoxide, ammonia, and chlorine. Even though
chlorine was not in the top ten for number of incidents,
it was third for number of injuries because of its toxicity.
Chlorine is abundant in Earth’s crust and in the ocean
and, with 13 million tons produced annually in the United
States alone; it is used for a wide array of things other than
water disinfection. As most of us know, it was first used as
a weapon by the Germans in World War I. But it was also
used several times by Iraqi insurgents in 2007 and again
in Syria in 2014. Today it is used in the manufacturing
of plastic, refrigerants, varnishes, pesticides, and 93%
of pharmaceuticals are manufactured with chlorine.
People can start to detect chlorine gas odor at
concentrations from 0.1 – 0.3 ppm. At levels of 1 – 3 ppm
there is mild mucus irritation that can be tolerated for
about an hour. At 3 ppm it is extremely irritating to the
eyes and respiratory tract, 5 ppm becomes intolerable after
a few minutes. At 30 ppm there is immediate chest pain,
shortness of breath, cough, and possibly vomiting. A level
of 400 ppm is generally fatal after 30 minutes and if the
concentration reaches 1,000 ppm or more, fatality comes
within a few minutes. When the chlorine enters your lungs
it hydrolyzes into hypochlorous acid and hydrochloric acid
which burns the lung tissue. Another danger of chlorine
is that it is 2.5 times heavier than air, so when you inhale
it and cough the most common reaction is to bend over
which places you in a more dense concentration of chlorine.

3. When a container leaks, the chlorine gas expands
to 460 times the volume of the liquid.
4. You are required to report any spill of 10 pounds or
more.

Those of you who are using hypochlorite aren’t safe
either. Gloves and safety glasses should always be worn
when filling day tanks. You should have a good eyewash
station ready in case of an emergency. If you are using
12% hypo that means the concentration is 120,000 mg/L.
You don’t want to splash that into your eyes or spill any on
the floor. If you spill one gallon of 12% hypo you would
have to dilute that with 24,000 gallons of water to reach a
concentration of 5 mg/L. Did you ever think about how
you would clean up a spill?
To sum things up, make sure chlorine leaks are covered
in you emergency response plan and all employees know
what to do and who to call in case of a leak. Inspect your
repair kits and SCBA’s at least annually to make sure
they are functional and the rubber parts do not have dry
rot. If you are leaking liquid chlorine, roll the container
if possible to leak gas instead. And most of all, do not
attempt to repair a leak unless you have been trained and
are confident that you can accomplish the repair. I don’t
want to see anyone get seriously injured or worse.

I’m sure a lot of you already knew all this, so here are some
things you might not have heard before:
1. A 150 lb. cylinder contains enough chlorine to
form a gas cloud that covers 25 acres 6 ½ feet deep.
2. A one ton container contains enough chlorine to
form a cloud that covers 335 acres 6 ½ feet deep.

Tom Goehring
Wastewater Technician
tgoehring@prwa.com
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Continued from Page 30
2. For PRPs, public participation requirements are
specified in Appendices D and E of this General
permit.
c. BMP #3: Regularly solicit public involvement and
participation from the target audience groups using
available distribution and outreach methods. This should
include an effort to solicit public reporting of suspected
illicit discharges. Assist the public in their efforts to help
implement the SWMP.
1. The permittee shall solicit public involvement and
participation from target audience groups on the
implementation of the SWMP. The solicitation
can take the form of public meetings or other
events. The public shall be given notice in advance
of each meeting or event. During the meetings or
events, the permittee should present a summary
of progress, activities, and accomplishments with
implementation of the SWMP, and the permittee
should provide opportunities for the public to
provide feedback and input. The presentation can
be made at specific MS4 events or during any other
public meeting. Existing permittees shall conduct at
least one public meeting that includes information
on SWMP implementation by March 15, 2023; new

Column | Stormwater
permittees shall conduct at least one public meeting
within 5 years following approval of General Permit
coverage.
2. The permittee shall document and report instances
of cooperation and participation in MS4 activities;
presentations the permittee made to local watershed
organizations and conservation organizations; and
similar instances of participation or coordination
with organizations in the community.
3. The permittee shall also document and report
activities in which members of the public assisted
or participated in the meetings and in the
implementation of the SWMP, including education
activities or organized implementation efforts such
as cleanups, monitoring, storm drain stenciling, or
others.

Mark Gregory
Stormwater Manager
mgregory@prwa.com
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Training | Column
One of the Least Incorporated Aspects of any Municipal Service
By: Wendy Malehorn

People don’t give much thought to the water that comes
out of the tap if it tastes good, it’s plentiful and it’s
cheap. Fewer people care about where their water goes
when it goes down the drain - out of sight and out of
mind. Regrettably, when a water utility has contact with
customers, it usually builds negative relationships.
• A familiar call from a homeowner may start
simple with a clogged kitchen sink. As the
conversation continues, the caller discloses that
the sewer service line is broken where the line
meets the home. Tree roots damaged the line.
The line needs replaced, the sidewalk needs
replaced, the tree that caused the damage must
be removed, and the recently installed fence
needs repaired. The homeowner is not happy to
hear they own the line and are responsible for the
$8,000 repair cost.
• The distribution crew discovered a pool of water
around a very large tree in the front yard of a
residence. It was determined the service line is
leaking. After receiving notice to fix the leak, the
homeowner calls demanding the water system fix
the problem.
• About 48-72 hours after shut-off notices
are posted, a common call is “I don’t have
water”. There is no way to put a positive spin
on terminating water service due to lack of
payment. At the mention of paying late fees and
service charges before restoration of service, the
conversation can only get worse.

story behind every drop of water that reaches the faucet
and subsequently exits their home and that everyone,
including customers, are responsible for a happy ending.
Subjects in which customers must be educated include:
1. Why it is important to pay the bill?
A safe, adequate supply of potable drinking water
and the plumbing associated with it comes at a cost.
Additionally, it is expensive to take away waste and treat
it to avoid pollution. Because water is a basic human
right, there is a belief it should be free. However, the
right to water and sanitation does not mean it should be
free. The service provider must educate the public about
the cost associated with protecting their health and the
environment. Hopefully, with education, rate payers will
understand why they must pay their bill.
2. How customers are responsible for their service
line(s).
Homeowners protect their houses from floods and fires.
Some take out warranties for appliances. They change the
oil in their vehicle as directed and they purchase extended
service plans. However, they do not have an owner’s
manual for their home. Consequently, when there is
a water or sewer problem, a call is made to the service
provider. Educating the community as to who owns the
line and who is responsible for the repair is in the hands
of the service provider.

The job description of a plant superintendent or manager
may state supervising the process of making water safe
for distribution and consumption in addition to proper
collection and treatment of wastewater before it goes back
into the environment. A commitment to maintaining
and improving the overall quality of life to the population
is an unwritten rule. Increasing basic water literacy to
customers is a necessity. Helping the public understand
water issues through facilitation, education and outreach
are part of the job description.
The public does not need to know how their health is
in the hands of a water operator and how wastewater
operators ensure that through proper treatment,
generations to come will continue to enjoy the creeks and
lakes. However, the public does need to know there is a
58
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3. Why it is important to provide the utility access
to the property?
The public needs to understand there are times when
a representative of the utility will need access to the

property. To assist system personnel, it is important to
provide education including:
• The need for the public to return phone calls from
the utility when they are trying to schedule a visit.
• The need for the public to ensure their address is
clearly displayed.

Column | Training

education, systems can build positive relationships in
addition to protecting personal property and system
infrastructure.
5. The state of our water infrastructure.

4. What can and cannot be disposed of in a sanitary
sewer?

America has countless accomplishments including
building infrastructure to provide access to clean water
and wastewater treatment. For decades, Americans have
been able to rely on those systems while giving very little
attention to their existence. However, the state of our water
system infrastructure is unacceptable. The public needs
to know we have a crisis looming beneath our feet. We
have deferred replacement in our public systems and we’re
going to see significant rises in failures. Our customers
need to understand we are all responsible for maintaining
the water infrastructure.

Officials need to educate/ask the public’s assistance in
preventing damage to infrastructure and preventing sewer
backups and repairs. People flush/pour materials into
the drains that can harm the pipes/system. Educate the
public. They need to know they should only flush human
waste (urine and feces) and toilet paper. Customers need
to know that grease and used cooking oil can be extremely
problematic for proper sewer maintenance. The system
should build a partnership with the residents. Through

Educating and engaging the public is perhaps one of the
most important, yet least incorporated aspects of any
municipal service. An informed public and Board can be
your best assets. Most people do not know the complexities
of providing water service. Worse yet, everyone wants
to provide input on the impact and cost of the facilities
and services. For public input to be useful, there must
be public education regarding the water and wastewater

• The need for the public to trim bushes, trees and
grass which may block the way or cover the meter.
• The need to move cars, trailers, trash cans and
recycling bins that may block access to the utility.
• The need to remove/secure pets so they do not
interact with the utility representative.

Continued on Page 61

FALL 2017

KEYSTONE TAP

59

60

KEYSTONE TAP

FALL 2017

Continued from Page 59
utility. Simply, for the survival of the system, an informed,
educated public is a necessity. Ways to reach out and
educate the community include:
• Write a Mission Statement
o A treatment plant has a clear and distinct
function, however is there a mission statement
describing it to the community? Does the
public understand what the treatment plant
does and how important it is to the community?
• Make a Customer Survey
o A utility can lose contact with its users.
Conducting a customer survey can help a
utility engage the whole community, not just
the vocal few. A survey could be the single
most important tool in helping the public
understand what a treatment plant does.
• Provide Public Meetings and Presentations
o Most providers are required to have regular
meetings. These meetings must be orderly,
well managed and productive. Any meeting
requiring budgetary appropriations should be
technically complete and easily understood.
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• Send Bill Stuffer Announcements

o A bill stuffer can be an informational packet
which can educate the public on a wide range
of topics.
• Write Newsletters
o An annual, biannual or quarterly newsletter
is an excellent way to communicate to their
customers the plans and accomplishments of a
water or wastewater utility. Newsletters should
be brief, to the point, and should contain
pictures, graphs and tables where possible.
• Provide Open Houses
o An open house, tour or other special event is
an excellent way to get the public and perhaps
the media to see what goes on in a water or
wastewater system. The event should be well
organized, with a specific schedule of events.
Tours should be in small groups along a safe
route.
• Make Public Service Announcements
o More than likely the cost will out way the need,
but service announcements are a good way to
promote environmental and safety messages.
The things we all value most are closely connected with
water. Without water treatment, the gears of civilization
would grind to a halt. Safety would be jeopardized. The
economy would suffer. As an industry, not only is it
our job to ensure the health of the nation, we must raise
awareness concerning the value and importance of water,
water-related issues, and the water profession.

Wendy Malehorn
Training & Education
Development
wmalehorn@prwa.com
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New Members of PRWA
System Members

Benton Hills Mobile Home Park, Lackawanna County
Cambria Township Sewer Authority, Cambria County
Donegal Township, Washington County
Borough of Ephrata, Lancaster County
Lovett’s Mobile Home Park, Lancaster County
Madisonburg Water Works, Centre County
Mellott Company, Fulton County
Mill Creek Area Municipal Authority, Huntingdon County
Springettsbury Township, York County
State Correctional Institute - Muncy, Lycoming County
Utilities, Inc. of Pennsylvania, Chester County
Wolfs Campign Resort, Clarion County

NTNC Members

Moniteau School District, Butler County
Sarah Heinz House, Allegheny County

Stormwater Members

Ephrata, Borough of, Lancaster County
West Reading Borough, Berks County

Subscription Members
David Eckenrode

Associate Members

Atlantic Marine Construction & Diving, Inc. - Lake Pleasant, NY
ROV Inspection and Diving Services
Chester Engineers - Moon Township, PA
We are a leading-edge engineering and scientific research firm that provides water, wastewater and environmental
solutions to public and industrial clients worldwide
Compliance Services - Carmichaels, PA
Compliance Services, sell portable & fixed systems, gas detection equipment and services - Install & Maint. Provide
confined space rescue team services
Saminco International - Fort Myers, FL
Pump Controls / SCADA / Communications
From: May 3, 2017 - August 10, 2017

Answers to Training Column “One of the Least
Incorporated Aspects of any Municipal Service”
on page 43:
1–c
2–d
3–d
4–a
5–d
6–b
7–c
8–d
9–a
10 – b
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Advertiser Index

Abel Recon ............................................................. 20
Accent Control ........................................................ 37
American Flow Control ............................................ 51
Aqua Chemical Supply............................................ 60
Bankson Engineers ................................................ 28
Bissnuss Inc .......................................................... 63
Coyne Environmental Services .............................. 59
DN Tanks ............................................................... 15
EADS Group .............................................................. 51
Eichelbergers, Inc ................................................. 12
Entech Engineering Inc ........................................ 13
Exeter Supply Co., Inc .......................................... 21
Fox Tapping ............................................................. 13
Gibson-Thomas Engineering Co., Inc ...................... 54
Gwin, Dobson & Foreman ......................................... 19
HD Supply ............................................................. 6
Herbert, Rowland, & Grubic, Inc ............................... 63
HomeServe USA .................................................... 62
LB Water .................................................................. 41

M.J. Reider Associates .............................................. 61
Mid Atlantic Storage Systems.................................... 9
Mobile Dredging & Video Pipe........................... 9 & 49
Municipal Management Corp .............................. 29
Nittany Engineering & Associates ......................... IFC
Pennsylvania OneCall .......................................... 61
Pennsylvania Water Specialties Company............... 38
Pittsburg Tank & Tower ........................................... 45
Pro Tapping Inc. ................................................... 19
PRWA GIS Program ................................................ 3
Quad3 Group, Inc ....................................................... 53
RA Ross NE, Inc. ..................................................... 9
Senate Engineering.................................................. 3
Southern Corrosion ............................................... 54
SwiftReach ............................................................ 56
Tank Connection Affiliate ....................................... 57
USA Bluebook ........................................................ BC
W.C. Weil Company ................................................. IBC

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

www.prwa.com/advertise
or call Pattie at 800-653-7792 ext 110
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We Inspect More
Than You Expect.
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Sales • Service • Performance Inspection Program
Call 412.487.7140 or e-mail pipinfo@wcweil.com today
for a free program assessment.
TO HELP YOU
• Increase Productivity • Decrease Chances of Failure
• Increase Useful Life of Equipment

PENNSYLVANIA OFFICE P.O. Box 199 I Allison Park, PA 15101 I tel 412.487.7140 I fax 412.487.7144
WEST VIRGINIA OFFICE P.O. Box 7144 I Charleston, WV 25356 I tel 304.776.5665 I fax 304.776.8171
wcweil.com
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138 West Bishop Street
Bellefonte, PA 16823
800-653-PRWA
Change Service Requested

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

