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Featured Administrative Article

Elevating Customer Service
By Scott T. Wyland
SALZMANN HUGHES, P.C.

Citing poor customer service, among other issues, Pennsylvania’s
legislature threatened to subject the Pittsburgh Water and Sewer
Authority (PWSA) to the jurisdiction of the Pennsylvania Public
Utility Commission this year. The drastic remedy may or may
not be imposed, but the message for all publicly owned utility
operations should be clear: do not ignore your customers’
complaints. If the utility cannot provide adequate customer
service, the Public Utility Commission can be directed to do so.
When customers perceive they have no recourse, they can and
do call their legislative representatives. In the case of PWSA,
the calls became frequent enough that intervention was thought
to be warranted. Surely other issues are at play, but customer
service is a driving factor.
Is it time for your system to take a fresh look at its customer
complaint resolution process? Does your system even have such
a process?
Some systems empower a business manager to resolve customer
complaints. Others, especially smaller systems, require board
action to resolve disputes. Either model can work, so long as it is
effective from the customer’s view.
The trouble lies in having a manager who may not have the
skills or demeanor to resolve customers’ disputes in a way that
leaves the customer with a sense of fairness. Avoiding customer
contacts by refusing to return calls or speaking abruptly or rudely
to customers may be a creeping sort of problem that worsens
over time. After all, customers have little practical recourse.
Making certain the system’s personnel are trained to listen
to complaints and resolve them effectively is the keystone
of a successful program. That does not mean capitulating to
unreasonable customer demands or giving persistent callers a
special deal. Indeed, the Public Utility Commission bars regulated
utilities from making any special arrangements, and insists that
utilities adhere to their tariffs. The paying customers need to be
protected from those who try to avoid paying for service.
Some problems lie with elected and appointed officials. Where
an authority board disagrees with the incorporating municipality
on fundamental issues, the elected officials may seek recourse
elsewhere. If customers petition the board on customer service
issues and the board ignores them or disregards them, the
customers may seek outside remedies.
Think of the complaints of customers as creating pressure. That
pressure needs to be relieved. Allowing customers to vent their
complaints and frustrations with service or billing mishaps has
its own calming effect. Dealing with unreasonable or abusive
customers presents special challenges far beyond the scope
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of this article and the skill of this correspondent. But having
a process in place, a normal procedure to address customer
complaints, can keep public systems in good stead with their
customers and the legislature.
Operating a water or wastewater system is complicated enough.
Bringing the scrutiny of legislators and the heavy hand of
regulators upon your system is most undesirable. Have a good
look around and ask whether your current method of fielding
customer complaints is working well. If it is not, fix it. It
serves our whole profession well to have professional customer
response.
While we may not please the customer every time, or give the
customer what is requested, we can communicate on behalf of
the system in a pleasant and professional tone and manner. We
need to be proud of the way we handle the delicate and difficult
conversations that may well start with a less than civil call by
a customer. Staying above the fray is challenging. Handling
customers adeptly, however, will provide its own benefit. Let’s
show the legislature we know how to provide a process to resolve
complaints fairly and justly.

Scott Wyland is chair of the litigation group
and managing shareholder of Salzmann Hughes,
P.C.’s Harrisburg office where he focuses
on stormwater and nutrient trading issues.
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TRAINING SCHEDULE
January 2018

4

Date

Course

Contact
Hours

W/WW/
Both

County

Instructor

Member

NonMember

1/9/18

#7419/#3018 Activated Sludge: Process
Control Tests and Parameters/Activated
Sludge: Filamentous Organisms

6

WW

Westmoreland

M.Gerardi

195

230

1/10/18

#978 Biological Nutrient Removal in the
Activated Sludge Process

5.5

WW

Clarion

M. Gerardi

195

230

1/10/18

#6964 Drinking Water System Fundamentals
101

5.5

W

Centre

W. Malehorn

95

130

1/16/18

#978 Biological Nutrient Removal in the
Activated Sludge Process

5.5

WW

Blair

M. Gerardi

195

230

1/16/18

#6112 Conducting Annual Sanitary Surveys

5

W

Mercer

J. Jordan

95

130

1/17/18

#2199 Distribution I

6.5

W

Lancaster

D. Muir

95

130

1/18/18

#3035 Reducing Unaccounted for Water

6

W

Monroe

W. Malehorn

95

130

1/18/18

#6527 Flagger Training

3

Both

Dauphin

C. Shutt

65

100

1/18/18

#2903 Management Basics 101

6

Both

Fayette

R. Montgomery

95

130

1/18/18

#1658 Using Activated Sludge Process Control
Tools

6

WW

York

T. Goehring

95

130

1/23/18

#1470 Basic Chemical Feed Math and
Hydraulics

6

Both

Crawford

G. Cowles

95

130

1/23/18

#3608 GIS

4

Both

Lehigh

M. Emery

95

130

1/23/18

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

6

W

Montgomery

Exeter Supply

95

130

1/24/18

#6527 Flagger Training

3

Both

Bucks

C. Shutt

65

100

1/24/18

#2199 Distribution I

6.5

W

Bedford

D. Muir

95

130

1/24/18

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

6

W

Franklin

Exeter Supply

95

130

1/25/18

#6964 Drinking Water System Fundamentals
101

5.5

W

Adams

W. Malehorn

95

130

1/25/18

#2903 Management Basics 101

6

Both

Indiana

R. Montgomery

95

130

1/25/18

#1658 Using Activated Sludge Process Control
Tools

6

WW

Washington

T. Goehring

95

130

1/30/18

#1470 Basic Chemical Feed Math and
Hydraulics

6

Both

Cumberland

G. Cowles

95

130

1/30/18

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

6

Both

Luzerne

M. Harrington

120

155

1/30/18

#7640 Water & Wastewater Workplace Safety:
Confined Space, Trenching & Bloodborne
Pathogens

6

Both

Erie

B. Spada II

155

190

1/31/18

#7577 Advanced Disinfection Technologies for
Water and Wastewater

6

Both

Luzerne

M. Harrington

120

155

1/31/18

#873 Source Water Protection - Managing
Risks

6

W

Lycoming

D. Roslevich

95

130
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February 2018
Date

Course

Contact
Hours

W/WW/
Both

County

Instructor

Member

NonMember

2/6/18

#6112 Conducting Annual Sanitary Surveys

5

W

Armstrong

J. Jordan

95

130

2/7/18

#6527 Flagger Training

3

Both

Lackawanna

C. Shutt

65

100

2/7/18

#2199 Distribution I

6.5

W

Clarion

D. Muir

95

130

2/7/18

#7419/#3018 Activated Sludge: Process
Control Tests and Parameters/Activated
Sludge: Filamentous Organisms

6

WW

Montgomery

M. Gerardi

195

230

2/7/18

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

6

Both

Berks

M. Harrington

120

155

2/8/18

#3035 Reducing Unaccounted for Water

6

W

Cambria

W. Malehorn

95

130

2/8/18

#873 Source Water Protection - Managing
Risks

6

W

Dauphin

D. Roslevich

95

130

2/8/18

#7577 Advanced Disinfection Technologies for
Water and Wastewater

6

Both

Berks

M. Harrington

120

155

2/8/18

#978 Biological Nutrient Removal in the
Activated Sludge Process

5.5

WW

Lancaster

M. Gerardi

195

230

2/13/18

#3608 GIS

4

Both

Chester

M. Emery

95

130

2/13/18

#978 Biological Nutrient Removal in the
Activated Sludge Process

5.5

WW

Mercer

M. Gerardi

195

230

2/15/18

#1658 Using Activated Sludge Process Control
Tools

6

WW

Franklin

T. Goehring

95

130

2/15/18

#3035 Reducing Unaccounted for Water

6

W

Snyder

W. Malehorn

95

130

2/20/18

#2903 Management Basics 101

6

Both

Blair

R. Montgomery

95

130

2/20/18

#1470 Basic Chemical Feed Math and Hydraulics

6

Both

Clarion

G. Cowles

95

130

2/21/18

#6527 Flagger Training

3

Both

Clearfield

C. Shutt

65

100

2/22/18

#1658 Using Activated Sludge Process Control
Tools

6

WW

Indiana

T. Goehring

95

130

2/22/18

#6964 Drinking Water System Fundamentals
101

5.5

W

Lycoming

W. Malehorn

95

130

2/27/18

#1470 Basic Chemical Feed Math and
Hydraulics

6

Both

Schuylkill

G. Cowles

95

130

2/27/18

#2903 Management Basics 101

6

Both

York

R. Montgomery

95

130

2/28/18

#2199 Distribution I

6.5

W

Washington

D. Muir

95

130

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

Schedule is Subject to Change

Search: PaRuralWater to stay up to
date on all classes & events!
WINTER 2017
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TRAINING SCHEDULE
March 2018

Date

Course

Contact
Hours

W/WW/
Both

County

Instructor

Member

NonMember

3/6/18

#1470 Basic Chemical Feed Math and Hydraulics

6

Both

Luzerne

G. Cowles

95

130

3/6/18

#7419/#3018 Activated Sludge: Process
Control Tests and Parameters/Activated Sludge:
Filamentous Organisms

6

WW

York

M. Gerardi

195

230

3/7/18

#978 Biological Nutrient Removal in the Activated
Sludge Process

5.5

WW

Lehigh

M. Gerardi

195

230

3/7/18

#6527 Flagger Training

3

Both

Mercer

C. Shutt

65

100

3/8/18

#1658 Using Activated Sludge Process Control
Tools

6

WW

Berks

T. Goehring

95

130

3/8/18

#3035 Reducing Unaccounted for Water

6

W

York

W. Malehorn

95

130

3/13/18

#978 Biological Nutrient Removal in the Activated
Sludge Process

5.5

WW

Fayette

M. Gerardi

195

230

3/13/18

#6964 Drinking Water System Fundamentals 101

5.5

W

Monroe

W. Malehorn

95

130

3/14/18

#873 Source Water Protection - Managing Risks

6

W

Clarion

D. Roslevich

95

130

3/14/18

#6527 Flagger Training

3

Both

Washington

C. Shutt

65

100

3/15/18

#3608 GIS

4

Both

Adams

M. Emery

95

130

3/15/18

#1470 Basic Chemical Feed Math and Hydraulics

6

Both

Blair

G. Cowles

95

130

3/29/18

#3035 Reducing Unaccounted for Water

6

W

Lehigh

W. Malehorn

95

130

3/29/18

#1658 Using Activated Sludge Process Control
Tools

6

WW

Lycoming

T. Goehring

95

130

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

Schedule is Subject to Change

NEW OPERATOR?
Make sure you pass your next
exam by attending the Certification
Training Program.
See more information on page 18.
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HD SUPPLY WATERWORKS
IS NOW

COUNT ON CORE & MAIN’S

DEPENDABLE EXPERTISE
Your community is our community.

Whether you need the right product or relevant and expert
advice to help you get your job done, Core & Main is your
trusted partner. With our nationwide footprint, we’re
located when and where you need us, and committed
to navigating the best solutions for your success, now
and for the long term.

Solutions and support
you can count on.

Plymouth Meeting
(610) 275-7400

Allentown

(610) 481-9979

Etters

(717) 938-8693

Greensburg

(724) 539-2900

coreandmain.com

PAAPARWA10122017
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Featured Administrative Article

Legislative update
By Erik Ross

Associate, Millirion & Goodman Government Relations, Inc.
Chapter 109 General Update and Fees
On September 25, 2017, the comment period closed on
proposed rulemaking to amend Chapter 109 (relating
to safe drinking water), which was approved by the
Environmental Quality Board (EQB) on May 17, 2017.
As you may know, amendments include three parts:
Incorporate the remaining general update provisions that
were separated from the proposed Revised Total Coliform
Rule (RTCR) as directed by the EQB on April 21, 2015,
including revisions to treatment technique requirements for
pathogens, clarifications to permitting requirements, and new
requirements for alarms, shutdown capabilities, and auxiliary
power.
Amend existing permit fees and add new annual fees to
supplement Commonwealth costs and fill the funding gap
($7.5 million).
Add new amendments to establish the regulatory basis for
issuing general permits, clarify that noncommunity water
systems (NCWS) require a permit or approval from the
Department of Environmental Protection (DEP) prior to
construction and operation, and address concerns related to
gaps in the monitoring, reporting and tracking of back-up
sources of supply.
Collectively, these amendments will provide for the increased
protection of public health by every public water system
(PWS) within the Commonwealth, and ensure that the DEP
has adequate funding to enforce the applicable drinking water
laws, meet state and federal minimum program elements, and
retain primacy (primary enforcement authority).

Next Steps
The next steps include a review by the Independent
Regulatory Review Commission (IRRC), which will make
comments, recommendations, and objections based on
criteria contained in the Regulatory Review Act (RRA) by
October 25, 2017. The DEP will then review all the comments
submitted and provide a response to each separate comment/
category before they come back to the EQB with a Final-Form
Rulemaking, which is anticipated in early Spring 2018. If
approved by the EQB, DEP projects a Final-Form Rulemaking
to be published in the Pennsylvania Bulletin in early Summer
2018. However, the timeline is always subject to change.
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Background
By way of background, DEP received a letter from the
U.S. Environmental Protection Agency (EPA) on December
30, 2016 regarding its performance evaluation of the DEP’s
primacy enforcement responsibilities (i.e., drinking water
program primacy).
EPA found that while PA’s drinking water program continues
to effectively target its limited resources in addressing public
health matters, there are a few programmatic requirements
that EPA highlighted as not being met in a complete and
timely manner.
The letter reminds DEP that the minimum program
requirements must be met in order for states to maintain
primacy for the Safe Drinking Water Program.
EPA’s review said Pennsylvania failed to conduct the
minimum number of sanitary surveys of water systems-- once
every 3 years for community water supplies and once every 5
years for non-community systems-- schools, camps, and bulk
water suppliers.
Because of the lack of staff, DEP completed only 1,847
sanitary surveys in Fiscal Year (FY) 2015-16 compared to 3,177
in FY 2009-10.
EPA also pointed out, the lack of staff meant the number of
unaddressed Safe Drinking Water Act violations doubled over
the last 5 years from 4,298 to 7,922.
“This increased risk to public health is of concern to EPA,”
the letter said.
Another concern EPA outlined was “a large amount of
pertinent information was missing from the files” involving
DEP’s enforcement of Pennsylvania’s lead and copper rule, the
regulation of lead in drinking water supplies.

It’s no secret that over the last 14 years the General Fund
support for DEP has been dramatically reduced. DEP has
been cut by 40 percent and its staff reduced by 25 percent
significantly impacting the services that DEP can provide.
With respect to the Pennsylvania Safe Drinking Water
Program, PADEP receives $7.7 million of its funding from
the General Fund. According to DEP, the Safe Drinking
Water Program is short $7.5 million, which it needs for staff
to perform inspections etc. to meet minimum program
requirements to maintain primacy.
DEP responded to the EPA with a letter dated February
24, 2017 stating that it “has been working on a proposed
rulemaking to increase permit fees and establish new annual
fees to address the $7.5 million funding gap and improve
program performance.”

Safe Drinking Water General Update and Fees (25
Pa. Code, Chapter 109)
Annual Fees
The rulemaking’s Preamble explains that 26 states charge
annual fees to augment program costs, ranging from $25 to
$160,000. However, the annual fees proposed by DEP for a
Community Water System (CWS) ranges from $250 to $40,000
based on population served. What it doesn’t explain is that the
annual fee applies to each Public Water Supply ID number so
it’s misleading. Some systems, particularly the medium and
large water systems serving multiple communities or counties,
are likely to have more than one ID numbers, which means
they could be required to pay annual fees above and beyond
the $40,000 presented in the proposed rulemaking. This also
means that those systems that only have one ID number, but
may still serve a large population, would only pay an annual
fee of $40,000. Some large systems with multiple ID numbers
are estimated to pay as much as $830,000 in annual fees under
this proposed rulemaking.

analysis required under section 5 of the RRA, the SDWA
provision is clear with respect to the intent of the General
Assembly.

Permit Fees
The rulemaking also establishes permitting fees/increases,
based upon population served. These proposed permit fees/
increases will have a significant economic impact on the water
industry.

Conclusion
The water industry should continue to question the proposed
concept of user fees to pay for the resources that are consumed
in regulating Public Water Supply Systems, as funding for
the DEP’s core functions should first come from the General
Fund. Moreover, any user fees should be structured to bear a
reasonable relationship to the actual cost of providing a service
as required by the Pennsylvania Safe Drinking Water Act.
DEP and the EQB should take into consideration the overall
cost that this rulemaking package will have on the water
industry – small, medium and large-sized systems – because
these fees will likely be increased every 3 years if the DEP’s
budget continues to get cut or its costs continue to increase.
PRWA provided written comments on this proposed
rulemaking, which also include comments on monitoring,
sampling, alarm and shutdown capabilities, auxiliary power,
and general permits. Those comments can be found on DEP’s
eComment system.

The larger systems are not the only ones to express concern
over the proposed annual fees. While the very small systems
(serving a population of 3,300 or less) would pay $250 to $4,000,
the medium sized systems (serving a population of 3,301 to
50,000) would pay $6,500 to $25,000. This is a significant
burden on these systems.
The central question is whether this fee structure meets
the statutory requirement in the PA Safe Drinking Water
Act (SDWA) that says: “Such fees shall bear a reasonable
relationship to the actual cost of providing a service.” (Section
4(c) of Act 43 of 1984)
Adequate funding for the Safe Drinking Water Program
is essential; however, increasing fees inequitably or to shift
costs from one industry sector to another doesn’t appear to
bear a reasonable relationship to the actual cost of providing
a service.
While the EQB must also consider the impacts of the
proposed fees on small businesses (68% of the water systems in
PA are considered small businesses) as part of the regulatory

WINTER 2017
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Training | Technical

The Multiple Uses of the Davidson Pie Chart in Wastewater Math
By: Wendy Malehorn

I have heard people say “wow she does math different”.
That is not the case. Math is math. However, over the
years I have watched operators give up on math. And
when I heard too many operators concoct the plan to
skip the math on the certification exam in the hopes of
acing all other portions, I decided to refine my teaching
methods. I have found the use of visual tools to be
helpful. If all else fails, I can pull out the Davidson Pie
Chart. The “pie chart” was created by Gerald Davidson,
Manager, Clear Lake Oaks Water District, Clear Lake Oaks,
CA and represents the pounds formula. It is simple to
make a pie chart:

3.

(8.34 = the density of water)
How to use the Pie Chart:
1.

To find the quantity above the horizontal line, multiply the three
numbers below the horizontal line.

2.

To solve for one of the wedges on the bottom, simply cover
that pie wedge, then divide the remaining pie wedges into the
quantity above the horizontal line.

3.

You can only do this if the given units match the units in the pie
chart. If they do not, conversions are necessary before you can use
the pie chart.

2. Cut the circle in half with a horizontal line.

4.

Using this chart alone is only applicable to 100% strength
chemical products.

3. Draw lines from the center of the horizontal line
down to the bottom of the circle.

5.

Always check to make sure the number in the top half of the circle
equals the product of the three numbers in the bottom half of the
circle.

1. Draw a circle.

lbs or lbs
day
MG or
MGD

8.34
mg
L

Wastewater math is particulary fun with the pie chart.
There are questions which require the use of 1 pie chart,
there are questions that require the use of 2 pie charts
and then there are questions that require the use of 3 pie
charts. The following wastewater math problems can all
be solved using the pie chart or maybe up to 3 pie charts!
1.

The pie chart can be used to solve for 3 different results:
• Dosage in mg/L
• Volume (MG) or Flow (MGD)
• And so much more using those results!

As long as 3 pieces of the pie have a value, you can
solve for the missing variable.

2.

• The middle line means divide by (÷)
• The bottom diagonal lines mean multiply by (x)

1.

Feed Rate, lbs/day = Flow (MGD) or Volume (MG) x
Dosage (mg/L) x 8.34

2. Flow(MGD) =
			

KEYSTONE TAP

Feed Rate (lbs/day)
[Dosage (mg/L) x 8.34]
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3.

201 lbs/day
2,014 lbs/day
20,141 lbs/day
200,141 lbs/day

The BOD content of the wastewater entering an aeration tank is
217 mg/L. If the flow to the activation tank is 1,668,000 gpd, what
is the lbs/day BOD loading?

a.
b.
c.
d.

To use the pie chart understand:

Therefore, there are 3 equations that can be solved
using the pie chart:

Given a wasted activated sludge flow rate of 0.3 MGD and a
wasted activated sludge total suspended solids concentration of
8050 mg/L, find the wasted activated sludge in lbs/day.

a.
b.
c.
d.

• Feed rate in lbs or lbs/day

10

Dosage (mg/L) = Feed Rate (lbs/day)
[Flow(MGD) x 8.34]

			

3,019,000,000 lbs/day
3,019,000 lbs/day
3,019 lbs/day
302 lbs/day

To neutralize a sour digester, one pound of lime is added for every
pound of volatile acids in the digester sludge. If the digester
contains 195,000 gallons of sludge with a volatile acid level of
2,100 mg/L, how many pounds of lime should be added?

a.
b.
c.

3,415 lbs
409,500 lbs
17,514 lbs

d.
4.

A wastewater plant has a flow of 1,180 gpm. If the chlorinator is
feeding 76 pounds per day, what is the dose in mg/L?

a.
b.
c.
d.
5.

4.5 mg/L
0.8 mg/L

12.

8,691,000 lbs
441,000 lbs
8,691 lbs

0.52
0.63
0.74

14.

0.32
0.40

15.2 days
10.1 days
5.4 days
2.6 days

0.5 days
3.5 days

15.

5.3 days
7.3 days

1,000 lbs/day
1,798 lbs/day
2,982 lbs/day
3,678 lbs/day

9,383 lbs/day
14,435 lbs/day
13.5 lbs/day
20.8 lbs/day

The flow to a secondary clarifier is 5.1 MGD. If the influent BOD
concentration is 216 mg/L and the effluent BOD concentration is
103 mg/L, how many lbs/day BOD are removed daily?

a.
b.
c.
d.

0.23

3.2 days

Your town has been receiving complaints about odors in your
sewer system. To correct the problem, you have decided to feed
calcium hypochlorite (65% available chlorine). The recommended
dose is 15 mg/L chlorine. If your flow is 75 gpm, how much
calcium hypochlorite is required, lbs/day?

a.
b.
c.
d.

0.41

Determine the MCRT given the following data: aeration basin
volume, 1,500,000 gallons; mixed liquor suspended solids, 2710
mg/L; final clarifier, 106,000 gallons; waste activated sludge,
5870 mg/L; WAS pumping rate, 72,000 gpd; plant flow, 3.3 MGD;
secondary effluent SS, 25 mg/L.

a.
b.

13.

2.1 days

The desired MCRT for an activated sludge plant is 9 days. The
secondary effluent flow is 3,220,000 gpd with a suspended solids
content of 23 mg/L. There is a total of 32,400 lbs SS in the system.
How many lbs/day WAS SS must be wasted to maintain the desired
MCRT?

a.
b.
c.
d.

1,162 lbs

0.54

8.6 days

Determine MCRT given the following information:

a.
b.
c.
d.

2.65 mg/L

What is the sludge age for a 0.85 MGD oxidation ditch with a MLSS
of 2,850, an influent flow of 0.65 MGD with a TSS of 245 mg/l?

a.
b.
c.
d.
10.

10.76 mg/L

An activated sludge aeration basin receives a primary effluent
flow of 3,350,000 gpd with a BOD of 148 mg/L. The mixed liquor
volatile suspended solids (MLVSS) concentration is 2510 mg/L
and the aeration basin volume is 490,000 gallons. What is the F/M
ratio?

a.
b.
c.
d.
9.

7,755 mg/L

18.5 mg/L

5.5 days

Aeration Basin = 350,000 gal
Final Clarifier = 125,000 gal
Flow = 1,400,000 gpd
WAS Pump Rate = 27,000 gpd
MLSS = 2910 mg/L
S.E. SS = 16 mg/L
WAS = 6210 mg/L

5.36 mg/L

An activated sludge aeration basin receives a primary effluent flow
of 2.72 MGD with a BOD concentration of 198 mg/L. The mixed
liquor volatile suspended solids (MLVSS) concentration is 2610
mg/L and the aeration basin volume is 0.5 million gallons. What is
the current F/M ratio?

a.
b.
c.
d.
8.

11.

An aeration basin is 120 ft long, 45 ft wide and holds wastewater
to a depth of 12 ft. If the aeration basin has an MLSS concentration
of 2150 mg/L, how many pounds of MLSS are under aeration?

a.
b.
c.
d.
7.

0.008 mg/L

The chlorinator is set to feed 26.5 lbs of chlorine per 24 hours
for a plant flow of 1.2 MGD. Calculate the chlorine residual for a
chlorine demand of 1.85 mg/L.

a.
b.
c.
d.
6.

c.
d.

341,500 lbs

Technical | Training

4,806 lbs/day
9,187 lbs/da
4,381 lbs/day
13,568 lbs/day

The flow to a primary clarifier is 980,000 gpd. If the influent to the
clarifier has a suspended solids concentration of 320 mg/L and the
primary clarifier effluent has a suspended solids concentration of
120 mg/L, how many lbs/day suspended solids are removed by the
clarifier?

a.
b.
c.
d.

2,615 lbs/day
980 lbs/day
1,635 lbs/day
3,596 lbs/day

FIND ANSWERS TO THESE QUESTIONS ON
PAGE 63
If you answered them all correctly and didn’t draw one
pie chart, do them your way and be done with it. If you
are looking a bit starry eyed thinking how in the world,
do not hesitate to contact the staff at PRWA.
WINTER 2017
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Fundamentals of Hydraulics: Pressure
By Zane Satterfield, P. E., NESC Engineering Scientist

Summary
Hydraulics is the branch of engineering that focuses on the practical problems of collecting, storing, measuring,
transporting, controlling, and using water and other liquids. This Tech Brief is the first of two that will discuss
some fundamental hydraulic problems and will focus primarily on pressure. The second will discuss flow.

Why is understanding hydraulics important?
The science of hydraulics is as old as civilization itself.
For centuries, engineers have succeeded in making water
flow from one place to another with as few hitches as
possible. When problems do occur, they are usually
related to the hydraulics involved in pipe flow.
Liquids in motion produce forces and pressure whenever
the velocity, flow direction, or elevation changes.
Knowing pipe pressure and flow at certain points along
the pipe’s path can help determine pipe size and capacity. It also can help in determining what pipe material
would work best in given situations. Further, having an
understanding of hydraulics can help system managers
decide if pressure reducers or pumps are necessary to
transport water in an efficient manner. Most small water
and wastewater systems do not have an engineer on
staff, or even one they can consult, who might be able to
answer simple or basic questions about hydraulics. And
the cost of engineering advice can quickly add up.
Because many small systems are on tight budgets,
understanding hydraulics can save money.

Units and Variables
First of all, understanding that water has a unit weight
is important. System designers need this information to
calculate other variables. The physical and hydraulic
behavior of wastewater is so similar to that of clean
water that there is generally no difference in the design
or analysis of systems involving these two liquids. For
practical purposes, water and wastewater are considered
to be incompressible liquids because their volume does
not change significantly with changing pressure. Water
or wastewater has a unit weight of 62.4 pounds per

cubic foot (62.4 lb/ft3); so, one cubic foot (1ft x 1ft x
1ft) of water weighs 62.4 lbs. There are 7.48 gallons in
a cubic foot, with each gallon weighing approximately
8.34 pounds, so 7.48 gal x 8.34 lbs/gal = 62.4 pounds.
In the metric system, the term for weight (force due
to gravity) is called a Newton (N), and the unit weight
of water is 9,800 Newtons per cubic meter (9,800
N/m3). More appropriately, this is expressed as 9.8
kilonewtons per cubic meter (9.8 kN/m3), where the
prefix kilo stands for 1,000.

Other important design information:
One pound per square inch (lbs/in2 or psi) is approximately equal to 2.31 feet of water height (column of
water) no matter how big around or square the
column is. One foot of water height is approximately
equal to 0.434 psi.

Pressure
Water or wastewater exerts force and pressure
against the walls of its container, whether it is stored
in a tank or flowing in a pipe. But there is a difference between force and pressure, although they are
closely related. Specifically, pressure is defined as
force per unit area. In U.S. units, pressure is usually
expressed in pounds per square inch (lb/in2 or psi).
In SI metric units, pressure is expressed in Newtons
per square meter (N/m2). For convenience, the unit
N/m2 is called a Pascal (Pa). Since a pressure of 1 Pa
is a relatively small pressure (1 Pa = 0.000145 psi), the
term kilopascal (kPa) will be used in most practical
hydraulics applications. 1 kPa = 1000 Pa = 0.145 psi.
In this equation, pressure can be expressed as:
P = F/A

Download all of our
Tech Briefs at

www.nesc.wvu.edu/techbrief.cfm
DWFSOM147
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Where P = pressure
F = force
A = area over which the force is distributed

TANK 1
Water Surface

TANK 2
Zero Gage Pressure

A

and

E

A

E

B

and

C

and

D

Connecting Pipe
B

C

D

Figure 1
The pressure at point A equals the pressure at point E, since
these points are at the same depth in the water. Likewise, the
hydrostatic pressure at points B, C, D are equivalent.

Hydrostatic Pressure
The pressure water exerts is called hydrostatic
pressure. These principles always apply to
hydrostatic pressure:
1. Pressure depends only on the depth of
water above the point in question (not on
the water surface area).
2. Pressure increases in direct proportion to
the depth of water.
3. Pressure in a continuous volume of water
is the same at all points that are at the
same depth or elevation.
4. Pressure at any point in the water acts in
all directions at the same magnitude.
Consider the two tanks connected by a horizontal pipe shown in Figure 1. The water surfaces in both tanks are at the same elevation.
Pressure at the water’s surface equals zero.

OF FOUR

Pressure also exists at the free surface
because of the weight of air above. This pressure is called atmospheric or barometric pressure. Atmospheric pressure at sea level is
approximately 14.7 psi or 101 kPa. In practical applications, however, atmospheric pressure is not used for hydraulic calculations and
is considered to be a zero reference or starting
point. This application is referred to as gauge
pressure as opposed to absolute pressure.

PAGE

two

Figure 1 shows two storage tanks side by side
that have different volumes but are the same
height. Many water systems may have encountered this circumstance when they need to
upgrade and find that the older tank may be
larger than the newer one. This figure
expresses that pressure at the same elevations—
from a larger diameter (more water storage) to a

smaller diameter storage tank—is still the same. The
pressure at point B near the bottom of the tank is greater
than the pressure at point A. In application, if point B
were exactly twice as deep as point A, the gauge pressure
at point B would be exactly twice the pressure at point A
because pressure varies in direct proportion to the depth.
Again, in Figure 1, consider point E in Tank 2. Since
point E is at the same depth below the water surface as
point A, the pressure at point E is the same as the pressure at point A. Note that it makes no difference that
Tank 2 is narrower than Tank 1. Hydrostatic pressure
depends only on the height of water above the points and
not on the volume or surface area of the water. Even
though point C in the connecting pipe does not have
water directly above it, it still has the same pressure as
points B and D.

Calculating Pressure
In customary U. S. units, 1 ft3 of water weighs 62.4 lbs.
So a 1-ft depth of water on an area of 1 ft2, or 144 in2,
the pressure at the bottom would be P = 62.4 lbs/144
in2 = 0.43 psi per foot of water (lbs/in2)/ft). This is usually written as:
P = 0.43 x h
Where P = hydrostatic pressure in psi (lbs/in2)
h = water depth from surface in ft
0.43 psi/ft or (lbs/in2)/ft
In SI-metric units, 1 m3 of water weighs 9.8 kN. So a 1
meter (m) depth of water on an area of 1 m2 would have
a pressure of 9.8 kN/m2 or usually written as 9.8 kPa.
This can be written as:
P = 9.8 x h
Where P = hydrostatic pressure in kPa or kN/m2
h = water depth from surface in meters (m)
9.8 kPa or (kN/m2)/m

Example 1
A small water system has an elevated water storage tank
and connecting ductile iron pipeline as shown in Figure 2.
A typical situation for a small water system operator might
be a recurrent leak at point D, the lowest elevation.
Patching the pipe with band clamps may no longer be an
option and replacing an entire joint or two of the pipe with
something other than ductile iron is now necessary.
Knowing the pressure at this point in the distribution
system will aid in selecting pipe material, such as PVC,
that is correctly classified and save money in the long run.
Calculate the hydrostatic pressures at points A, B, C,
and D.

Solution
For the above example, the diameter is known because
the operator has worked on this pipe in the past. Usually
the elevations can be obtained from as-built drawings or
maybe topographic maps with some measurements of
the tank overflow for maximum water height.
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Point A: The depth of water above point A in the tank is
equal to the difference in elevation between the maximum
water surface and the tank bottom, or 2000 ft – 1,950 ft
= 50 ft. using the above U. S. equation for calculating
pressure we get:
P = 0.43 x h
P = 0.43 psi/ft x 50 ft
P = 21.5 psi or lbs/in2
Point B: the total depth of water above point B is
2,000 ft – 1,900 ft = 100 ft. The pressure at point B is:

Calculate the pressure drop from the meter to
the house location:

P = 0.43 x h
P = 0.43 psi/ft x 100 ft
P = 43 psi or lbs/in2
Point C: The pressure at point C is equal to the pressure
at point B because these points are at the same elevation.
Pressure at C = Pressure at B = 43 psi
Point D: The total depth of water above point D is
2,000 ft – 1,600 ft = 400 ft. The pressure is:
P = 0.43 x h
P = 0.43 psi/ft x 400 ft
P = 172 psi or lbs/in2
The pressure is 172 psi (this would be the maximum working pressure at Point D) so the pipe class or pressure rating
would have to be able to handle a pressure of 172 psi.

Figure 2

A
Elevation 1,950 ft — bottom of water in elevated tank

Water Storage Tower

P = 0.43 x h
P = 0.43 x –80 ft
P = –34.4 psi of pressure drop
In this problem, the house has a bathroom on
the second floor. Estimate another 10 feet of
elevation to the second floor of the house 430
ft (elevation at first floor) – 440 ft (elevation at
second floor) = –10 ft.

Total pressure drop of –34.4 psi + –4.3 psi =
–38.7 psi.

48 psi at the meter – 38.7 psi pressure
drop = 9.3 psi
Closed Valve

Elevation
1,900 ft

Elevation
1,900 ft

Elevation 1,600 ft

D
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Example 3
An inverse of the situation in example 2 might
be a customer with a house in the valley with
an elevation below 139 feet from the connecting point at the main at the property line. The
pressure reading at the meter reads 106 psi.

three
OF FOUR
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Whether required or not, it may be good customer relations to tell customers that they will
have low-water pressure on the second floor. A
low-pressure waiver agreement or a long-service line agreement is an option. Also explain to
customers that they can install small booster
pumps that they own and maintain—not the
water system—to increase pressure.
PAGE

Example 2
Another example an operator might encounter is providing a water-tap for a customer with a house at the top of
a hill. The tap and meter are at the bottom of the hill.
Most state regulatory agencies or public service commissions require a minimum pressure of approximately 30
psi at the meter at the property line.

KEYSTONE TAP

Using the pressure equation:

So the pressure at the second floor of the
house is:
Ground Surface

14

350 ft – 430 ft = h
–80 ft = h

P = 0.43 x –10 ft
P = –4.3 psi additional pressure drop

Elevation 2000 ft — max water height

Water Main
C

Meter elevation is 350 feet and house
elevation is 430 feet

So there is an added pressure drop to the
second floor of:

Illustration for Example 1.

B

In this example, a 6-inch main provides the
service line. The pressure at the water meter
well or pit is 48 psi. The house sets on a hill,
and, according to the topographic maps, the
meter is at elevation 350 feet, and the house is
set at elevation of 430 feet. The elevation difference is the problem—not the service line
that winds back and forth up the hill, despite
the pressure losses due to friction in small
diameter service lines (minimal for our concerns in this case).

What would the pressure be at the house?
Neglect the friction losses in the service line.
Using the pressure equation:
P = 0.43 x h
P = 0.43 x 139 ft
P = 59.77 psi increase in pressure
Giving a total pressure of 106 psi + 59.77 psi
= 165.77 psi
This is too much pressure for the house
plumbing and even the service line into the
house. A pressure regulator needs to be
installed at/with the meter (water systems
responsibility) as well as at the house (customers responsibility). A high-pressure waiver
agreement may be necessary.

Pressure Head
It is often convenient to express pressure in
terms of the height of a column of water, in
meters or feet, instead of terms of psi or kPa.
This is called pressure head, and is the actual
or equivalent height of water above the point
in question.
For example, in the first example (example 1)
the pressure head at point D would be 400 ft
of water instead of 172 psi.
In some instances, the pressure in terms of
psi or kPa may be known but the system
would prefer to use units of pressure head
instead. This is done, for example, when evaluating water distribution systems to determine
how high the pressure will push the water up
a hill in elevation. Rearranging the terms in
the pressure equation, we get:

A common misconception is that pressure increases when
the pipe size decreases.
Pressure does not increase with changing pipe diameter.
Pascal's Principle states that a pressure applied to a fluid
system at rest is felt throughout the entire system. This means
that, regardless of pipe diameter, water system pressure is felt
everywhere. Decreasing pipe diameter will increase the velocity, but will reduce the flow rate of the water—meaning that as
the pipe size decreases the water or fluid merely goes faster. If
anything, when the water is flowing (in motion) from a larger
diameter pipe to a smaller diameter pipe the pressure drops
due to friction losses in the smaller diameter pipe.

Closing
Hydraulics can be complex when designing or analyzing entire
collection or distribution systems. Knowing the correct formulas to calculate forces or pressure is the first step in having a
properly functioning system. Pipe size, tank storage, and location are all key in getting water to system customers.
Several software and spreadsheet programs are available to
assist in the hydraulics of system design. However, the data
they generate is only as good as the information that is
input. Knowing the fundamentals of hydraulics can help
users get the most out of these programs.
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For U.S. units
h = P / 0.43
where h = height of water in feet
P = hydrostatic pressure in psi (lbs/in2)
Or the equation can be simplified to:
h = 2.3 x P
the 2.3 comes from dividing 1 by 0.43
For the SI units

OF FOUR

h = P / 9.8

PAGE
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where h = the height of water in meters
P = hydrostatic pressure in kPa or kN/m2
9.8 kPa or (kN/m2)/m

NESC Engineering Scientist Zane Satterfield is a licensed
professional engineer and water operator who previously
worked for the West Virginia Bureau of Public Health,
Environmental Engineering Division.

For a complete list of Tech Briefs, visit the NESC website
at www.nesc.wvu.edu/techbrief.cfm. You may download
Tech Briefs for free from the site or you may order them
for a nominal cost by calling (800) 624-8301 or by sending
and email to info@mail.nesc.wvu.edu.

Or the equation can be simplified to:
h = 0.1 x P
The 0.1 comes from 1 divided by 9.8
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Borough of Shamokin Dam
Water
Submitted by the Borough of Shamokin Dam

Borough History

Water System

The Borough of Shamokin Dam is located along the
west side of the Susquehanna River in Snyder County,
PA, across the river from Sunbury and five miles north of
Selinsgrove, just below the confluence of the Western and
Main Branches of the Susquehanna River. The location
of the Borough has been a transportation hub since early
Native American trails, river traffic, stage coach roads, the
Pennsylvania Canal and railroads. Currently, the busy
Route 11/15 bisects the borough.
The location of the Borough was the site of multiple
Native American villages and territories prior the mid1700s. George Keen established the Village of Keensville
in 1745. The current name comes from a combination of
a Native American (Delaware / Algonquin) word meaning
“eel creek” or “place of eels” and the original dam that was
constructed across the Susquehanna River in the 1800s.
The dam provided a ferry crossing between Sunbury and
the Borough of Shamokin Dam until a bridge was built in
1907. The dam also provided water for the Pennsylvania
Canal system that included a lock that was located in the
Borough. The current dam, the Adam T Bower Memorial
Dam is the world’s longest inflatable dam, extending 2100
feet. It was built in the 1970s and was problematic in the
early years, often referred to as the “Fabri-Flop”, rather than
the formal “Fabri-Dam” name. It has been significantly
improved over the years. When inflated, the dam creates
Lake Augusta, which is a recreational resource for the
region.

The public water system was built around 1950 to serve
the increasing population and industry of the Borough
(incorporated in 1927). The original water system consisted
of wells along the River with disinfection. Continued
increasing demands and some difficulty treating the well
water drove the Borough to change to surface water from the
River and build the current surface water filtration plant in
1966. This treatment plant, with some updates in the 1990s
to meet current regulations, produces high quality drinking
water today. The Borough employs 2 expert treatment
operators and is in the process of training a distribution
operator to focus on the continual need for leak detection,
repair, line replacement and overall distribution system
integrity analysis. The system currently serves about 760
connections with a population around 1500.
The borough has enacted both short and long range plans
for their water system. Current effort included overall
system analysis for water loss and a meter upgrade program.
Approximately 40 meters are replaced per year. Recent
ordinances include backflow prevention requirements
and requirement that all service line installations and
replacements install a meter pit next to the curb stop to
further control water loss.

Shamokin Dam Manager Ed Hovenstine, Operators Josh Herb and Brady
Bachman. Wendy Malehorn
Adam T Bower Memorial Dam. Wikipedia Commons
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Treatment Plant

Featured System | Water

The treatment process begins with “raw” river water
(surface) that gravity feeds to an intake located in the
Susquehanna River near the Veteran’s Memorial Bridge.
The raw water pumping station, located at the north end
of Fabri-Dam Park, pumps raw water to the treatment
plant where itgoes through 3 major stages to produce the
finished water.

Upflow Clarifier. Erin Threet – HRG, Inc.

Raw Water Pump Station. Erin Threet – HRG, Inc.

Stage 1 is primarily taste and odor control (granular
carbon), oxidation (potassium permanganate) and
coagulation/flocculation (Del-Pac 2020) to aid in the
settling of suspended particles. Stage 2 is the settling
process, which is done through an up-flow type clarifier.
Pre-filtration disinfection is also conducted in this step.
Stage 3 consists of conventional mixed-media filtration
system and post disinfection with sodium hypochlorite.
In this final stage, the water is also fluoridated and zinc
metaphosphate is added for corrosion control.
The finished water is pumped to a 1,000,000 gallon fourcompartment concrete storage facility located on a hill above
town The entire distribution system is gravity fed from that
tank, including feeding the 250,000 gallon elevated tank
that was built in 2001, replacing the original 75,000 tank
that fed the original system. A pressure-reducing valve and
over-pressure blow-off valve installed by LB Water, control
pressure differentials between the tanks.
Water allocation is 700,000 gallons per day with an
average use of just under 200,000 gpd.

The Borough of Shamokin Dam water system is
continuously striving for system improvements in both
water system integrity and high quality drinking water
and takes great pride in their system and personnel. They
also accept the challenges presented by the governing
agencies that we answer to, and by working closely with
their engineer and governing Council, which provides
the necessary resources, they believe they can continue
to operate this system in a professional, efficient, and
economical manner will into the future.

Mixed Media Filters. Erin Threet – HRG, Inc.
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PRWA Professional certification training program
by: wendy malehorn
Some professional certifications/licenses require that
you study hard and pass a test, others require that you
have years of experience in a specific field before you
can even apply to be considered. In water treatment,
you must study hard, pass a test AND have years of
experience before you can apply for licensing. However,
a treatment license can make all the difference between
landing a job or not being considered for a job at all.
In 2016, PRWA piloted a new certification training
program. The program is intended to provide participants
with study material for the General Exam, Collection/
Distribution Exam and most Technology Specific Exams.
Program highlights include:
• Participants meet 1-morning a week for 12 weeks in
a classroom training program gaining knowledge
and skills. Homework is assigned. Exams/quizzes
are taken.
• The program ends on the 13th week when students
take the PA DEP certification exam.
• The training portion is provided free of charge, an
exam registration fee is required for admittance
to the DEP Exam ($95 PRWA Member/$125 NonMember).
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The program has been well received, therefore more
offerings are being scheduled. For more specific information
including locations, or registration information go to the
Water and Wastewater Operator Certification Training
Program page on the PRWA website at: https://www.prwa.
com/CertTrainingProgram or contact Wendy Malehorn
(e-mail: wmalehorn@prwa.com, phone: 814-353-9302 ext
207).
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Water | Column
CCR Violations
By Glenn Cowles
This past spring while helping water systems complete
their Annual Water Quality Report (Consumer Confidence
Report-CCR), I ran across a lot of monitoring and reporting
violations that needed included in the CCR’S that could
have been easily prevented. In 1996, Congress amended
the Safe Drinking Water Act (SDWA) adding a provision
requiring that all community water systems deliver to
their customers a brief Annual Water Quality Report (also
called a Consumer Confidence Report). CCRs summarize
information that your water system already collects to
comply with regulations. The CCR includes information on
your source water, the levels of any detected contaminants,
and compliance with drinking water rules, plus some
educational material. For MCL, Maximum Residual
Disinfectant Level (MRDL), or Treatment Technique (TT)
violations, an explanation of the violation and the health
effects language together with a clarification of violations,
potential health effects and steps taken to correct the
violations must be included. This may require inserting the
proper Public Notification Tier 3 Template if the violation
fits in the 1 year reporting timeframe.
The Consumer Confidence Reporting System
site generates reports on detections and violations to assist
community water systems in preparing their
Annual Consumer Confidence Reports on quality of
drinking water. The source of the information is the
Pennsylvania Drinking Water Information System
(PADWIS) maintained by the Department of Environmental
Protection Bureau of Water Standards and Facility
Regulation’s PADWIS Section. The violation reports
contain self-monitoring violations for contaminants useful
in preparing the CCR. The Consumer Confidence Report
Data page contains several summary table reports which
include:
• Chemical Results
• Lead/Copper 90th Percentile Results
• Microbial Results (two tables)
• Disinfectant Residuals (two tables)
• Turbidity
• Violations
• Total Organic Carbon (TOC)
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These summary tables may help you determine the level
detected (either highest or average), the range of detections,
and violations that need to be included in your CCR’S.
Drinking Water Reporting System showing location of
your Monitoring Calendar

If you need to view individual sample results, you may
access these results from the Drinking Water Reporting

System (DWRS). Monitoring and Reporting violations
can be avoided by obtaining your Monitoring Calendar
off of the DWRS annually and following it. Monitoring
requirements are updated in February of each year to reflect
changes caused by end of year monitoring compliance
determination. A lot of the violations occurring seem to
be a result of some of the new regulation changes recently
such as the Revised Total Coliform Rule and the Stage 2
Disinfectants and Disinfection Byproducts Rule. These
rules required water systems to complete a monitoring plan,
picking new sites, assigning a sample location number, and
specific timeframes for monitoring these contaminants.
Communicate with the laboratories you are working with
to ensure these samples are being taken and reported to
the PA Department of Environmental Protection by the
required due dates through the Drinking Water Electronic
Lab Reporting System (DWELR).
Having to provide public notification to your customers
can be avoided by adhering to your Monitoring Calendar
accurately each year, saving both yourselves and the PA
DEP a lot of aggravation. It is easily obtained from the
DWRS and the CCR can be a flawless undertaking by using
the CCR Reporting System for the necessary reporting
data. Give me a call if you need any assistance navigating
these websites to obtain this information.

Column | Water

Sources:
CCR Handbook:http://www.elibrary.dep.state.pa.us/dsweb/
Get/Document-47794/383-2129-003.pdf
Consumer Confidence Reporting System Site:http://www.
drinkingwater.state.pa.us/ccr/Welcome.html
Drinking Water Reporting System: http://www.drinkingwater.
state.pa.us/dwrs/HTM/Welcome.html
DWELR:http://www.dep.pa.gov/Citizens/My-Water/PublicDrinkingWater/Pages/Electronic-Reporting-System.aspx

Glenn Cowles
Water Technician
gcowles@prwa.com
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Trenchless Technology
By Wendy Malehorn
For decades, regulations have forced systems to allocate
funds for treatment plant upgrades. Due to expense,
systems have put off a good deal of other maintenance
needs. At this point, our aging infrastructure has reached
the end of its useful life and systems can no longer
postpone the much needed maintenance to our collection
and distribution systems.
However, water utilities are under significant financial
pressures. Sources of public funding have eroded (by all
accounts, public spending on infrastructure has fallen
to its lowest level since 1947) and increasingly stringent
regulations have directed investment decisions (and
regulation driven expenditures force municipal systems
to modify all traditional approaches of capital budgeting).
Therefore, it has been financially impossible to even
consider most capital improvements.
Therefore, our systems have failed to act. They have
deferred maintenance (defer - to put off for a later time
– to postpone). However, this cannot continue; it is past
time to fix our failing buried infrastructure. No matter
the obstacle, it is our job to keep water flowing. Water
infrastructure provides critical services and there’s no room
for failure. Our systems protect public health and safety,
promote economic vitality, create jobs and preserve the
environment. We must restore our water infrastructure by
finding cost-effective, long-term approaches that provide
economic, social and environmental benefits. Alternatives
should account for:
• Lack of funding.
• Increased difficulty in working with owners of
other critical infrastructure.
• Lack of public tolerance for the disruption caused
by construction work.
To minimize or alleviate problems associated with buried
water infrastructure rehabilitation, systems should consider
trenchless technologies. Trenchless technologies is one
of the fastest growing communities in the construction
and civil engineering industries. Trenchless technologies
encompass a variety of methods, materials, and specialized
equipment that is used to install, replace, or rehabilitate
existing underground infrastructure.
Trenchless
technologies provide very little interruption to surface
traffic, business and other activities while rehabilitating
underground utility systems.
Some rehabilitation methods include:
1. Carbon-fiber-reinforced polymer (CFRP) Lining
CFRP liners are suitable for pipelines that are 30
inches in diameter or greater, because manned entry is
required to apply the CFRP material inside the pipeline.
CFRP liners typically consist of a primer, thickened
epoxy, epoxy reinforcing fabric, and a top coat.
2. Slip lining
Steel slip lining involves the insertion of steel pipe
to cover full sections of distressed pipelines, which
serve as the host pipe. The installation process also
involves filling the annular space between the steel slip
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lining and the host pipe with cement-grout. This
renewal strategy is best suited for repairs on nearly
straight sections of pipelines and when renewal is
needed over long lengths of distressed pipe sections.
Although this method has been proven to be simple
and relatively inexpensive, this method does result
in a reduction of the flow capacity in the pipeline.
3. Directional Boring
Also known as horizontal directional drilling (HDD),
boring is a method of installing underground pipes
and conduits along a prescribed bore path from the
surface, with minimal impact to the surrounding area.
4. Pipe Lining
Commonly referred to as Cured In Place Pipe
(CIPP), lining is a method where a pipe is created
within the existing pipe with special epoxy resins.
This creates a new surface on the existing pipe.
CIPP can structurally epoxy a line at multiple angles,
as well as only lining an area in need of repair.
5. Pipe Bursting
Pipe bursting involves the insertion of a conically
shaped tool (bursting head) into the old pipe. The
head fractures the old pipe and forces its fragments
into the surrounding soil. At the same time, a new
pipe is pulled or pushed in behind the bursting head.
6. Thumping or non-directional boring
This process works by opening a small starter
trench and steering a small receiving line to a target.
When the equipment reaches the other pit, new
pipe or product will then be hooked to equipment
and pulled backwards into the starting pit.
There are several issues that apply to the selection of
rehabilitation methods including the cost effectiveness and
their impact on traffic and the environment where work is
needed. Key topics when deciding how a system should
proceed include determining:
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• Whether to renovate or replace.
• Which method is suitable.
Our public officials and private citizens often
misunderstand the consequences of failing to invest and
prefer to ignore the need to fix our water systems. Therefore,
to procure the funds to restore our water infrastructure, it
is critical that systems convey to the public and our policy
makers that:
• Public health is directly affected by our investment
in our water resources.
• Lack of water infrastructure slows commercial
investment.
• A pipe bursting doesn’t mean we’re just dumping
billions of gallons of treated water or untreated
sewage:
o Service is hampered.
o Roadways and structures can be damaged.
o Fire-control efforts are impeded.
In summary, our infrastructure decay is life threatening.
Every activity, every action, and every decision made by
our system decision makers, regardless of regulations,
should be focused on returning every part of the system to
a satisfactory level of repair. Infrastructure projects are not
glamorous. No accolades will be given. Nothing will be
prettier at completion. No one will get a raise. No names
will be placed in record books. And a whole lot of money
will be spent. However, crumbling infrastructure cannot
support a healthy population or economy. It is imperative
to find ways to repair our water systems and ensure they

stay usable. Systems should research, educate and recognize
the wide selection of pipeline rehabilitation technologies.
Once a rehabilitation plan has been made, the system must
invest, act and repair/replace. The benefits are many, not
the least of which is the clean water legacy we will leave to
our children.
Resources:
https://www3.epa.gov/region1/sso/toolbox.html
http://scholarworks.sjsu.edu/cgi/viewcontent.cgi?article=1480&context=etd_projects
https://www.uta.edu/ce/cuire/Trenchless%20Construction%20Methods%20and%20Implementation%20Support%20
RI02-003.pdf
http://www.trenchless.tv/library/bursting.pdf
https://www.mma.org/sites/default/files/resources/ftr1_aging_infrastructure_adv28-1_0.pdf
United States, Environmental Protection Agency, Rehabilitation of Wastewater Collection and Water Distribution Systems,
Washington, D.C., Office of
Research and Development

Wendy Malehorn
Training & Education
Development
wmalehorn@prwa.com
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MCMs and their BMPs
By Mark Gregory
This is Part two 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 TWO:
MCM # 3 Illicit Discharge Detection and Elimination
MCM # 6 Pollution Prevention/Good Housekeeping
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.
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.
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.
A small MS4 operator is required to design a program that:
• Reduces the discharge of pollutants to the
“maximum extent practicable” (MEP);
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• Protects water quality; and
• Satisfies the appropriate water quality requirements
of the Clean Water Act.
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 # 3 Illicit Discharge Detection and Elimination
What Is An “Illicit Discharge”?
Federal regulations define an illicit discharge as “...any
discharge to an MS4 that is not composed entirely of
stormwater...” with some exceptions. These exceptions
include discharges from NPDES-permitted industrial
sources and discharges from fire-fighting activities.
Illicit discharges are considered “illicit” because MS4s are
not designed to accept, process, or discharge such nonstormwater wastes.
Why Are Illicit Discharge Detection and Elimination
Efforts Necessary?
Discharges from MS4s often include wastes and wastewater
from non-stormwater sources. A study conducted in
1987 in Sacramento, California, found that almost onehalf of the water discharged from a local MS4 was not
directly attributable to precipitation runoff. A significant
portion of these dry weather flows were from illicit and/or
inappropriate discharges and connections to the MS4
Illicit discharges enter the system through either direct
connections (e.g., wastewater piping either mistakenly or
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deliberately connected to the storm drains) or indirect
connections (e.g., infiltration into the MS4 from cracked
sanitary systems, spills collected by drain outlets, or paint
or used oil dumped directly into a drain). The result
is untreated discharges that contribute high levels of
pollutants, including heavy metals, toxics, oil and grease,
solvents, nutrients, viruses, and bacteria to receiving
waterbodies. Pollutant levels from these illicit discharges
have been shown in EPA studies to be high enough to
significantly degrade receiving water quality and threaten
aquatic, wildlife, and human health.
What Is Required?
Recognizing the adverse effects illicit discharges can have
on receiving waters, the Phase II Final Rule requires an
operator of a regulated small MS4 to develop, implement,
and enforce an illicit discharge detection and elimination
program. This program must include the following:
• A storm sewer system map, showing the location
of all outfalls and the names and location of all
surface waters of the United States that receive
discharges from those outfalls;
• Through an ordinance, or other regulatory
mechanism, a prohibition (to the extent
allowable under State, Tribal, or local law) on
non-stormwater discharges into the MS4, and
appropriate enforcement procedures and actions;
• A plan to detect and address non-stormwater
discharges, including illegal dumping, into the
MS4;

• The education of public employees, businesses,
and the general public about the hazards associated
with illegal discharges and improper disposal of
waste; and
• The determination of appropriate best
management practices (BMPs) and measurable
goals for this minimum control measure. Some
program implementation approaches, BMPs (i.e.,
the program actions/activities), and measurable
goals are suggested below.
Does This Measure Need to Address All Illicit Discharges?
No. The illicit discharge detection and elimination
program does not need to address the following categories
of non-stormwater discharges or flows unless the operator
of the regulated small MS4 identifies them as significant
contributors of pollutants to its MS4:
• Water line flushing
• Landscape irrigation
• Diverted stream flows
• Rising ground waters
• Uncontaminated ground water infiltration
• Uncontaminated pumped ground water
• Discharges from potable water sources
• Foundation drains
• Air conditioning condensation
• Irrigation water
• Springs
• Water from crawl space pumps
• Footing drains
• Lawn watering
• Individual residential car washing
• Flows from riparian habitats and wetlands;
• Dechlorinated swimming pool discharges
• Street wash water

What Are Some Guidelines for Developing and
Implementing This Measure?
The objective of the illicit discharge detection and
elimination minimum control measure is to have regulated
small MS4 operators gain a thorough awareness of their
systems. This awareness allows them to determine the
types and sources of illicit discharges entering their system;
and establish the legal, technical, and educational means
needed to eliminate these discharges. Permittees could
meet these objectives in a variety of ways depending on
their individual needs and abilities, but some general
guidance for each requirement is provided below.
Continued on Next Page
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The Map
The storm sewer system map is meant to demonstrate a basic
awareness of the intake and discharge areas of the system.
It is needed to help determine the extent of discharged
dry weather flows, the possible sources of the dry weather
flows, and the particular waterbodies these flows may be
affecting. An existing map, such as a topographical map,
on which the location of major pipes and outfalls can be
clearly presented demonstrates such awareness.
EPA recommends collecting all existing information on
outfall locations (e.g., review city records, drainage maps,
storm drain maps), and then conducting field surveys to
verify locations. It probably will be necessary to walk (i.e.,
wade through small receiving waters or use a boat for larger
waters) the streambanks and shorelines for visual observation.
More than one trip may be needed to locate all outfalls.
Legal Prohibition and Enforcement
EPA recognizes that some permittees may have limited
authority under State or local law to establish and enforce
an ordinance or other regulatory mechanism prohibiting
illicit discharges. In such a case, the permittee is encouraged
to obtain the necessary authority, if possible.
The Plan
The plan to detect and address illicit discharges is the
central component of this minimum control measure.
The plan is dependent upon several factors, including the
permittee’s available resources, size of staff, and degree and
character of its illicit discharges. As guidance only, the four
steps of a recommended plan are outlined below:
1. Locate Problem Areas
EPA recommends that priority areas be identified
for detailed screening of the system based on the
likelihood of illicit connections (e.g., areas with older
sanitary sewer lines). Methods that can locate problem
areas include: visual screening; water sampling from
manholes and outfalls during dry weather; the use
of infrared and thermal photography, cross-training
field staff to detect illicit discharges, and public
complaints.
2. Find the Source
Once a problem area or discharge is found, additional
efforts usually are necessary to determine the source
of the problem. Methods that can find the source of
the illicit discharge include: dye-testing buildings in
problem areas; dye- or smoke-testing buildings at the
time of sale; tracing the discharge upstream in the
storm sewer; employing a certification program that
shows that buildings have been checked for illicit
connections; implementing an inspection program
of existing septic systems; and using video to inspect
the storm sewers.
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3. Remove/Correct Illicit Connections
Once the source is identified, the offending
discharger should be notified and directed to correct
the problem. Education efforts and working with the
discharger can be effective in resolving the problem
before taking legal action.
4. Document Actions Taken
As a final step, all actions taken under the plan should
be documented. This illustrates that progress is being
made to eliminate illicit connections and discharges.
Documented actions should be included in annual
reports and include information such as: the number
of outfalls screened; any complaints received and
corrected; the number of discharges and quantities
of flow eliminated; and the number of dye or smoke
tests conducted.
Educational Outreach
The Center for Watershed Protection and Robert Pitt
(2004) researched the most cost-effective and efficient
techniques that can be employed to identify and correct
inappropriate discharges. Data from Montgomery County,
Maryland, was analyzed and it was determined that staff
identify and correct about six inappropriate discharges
per year as a result of regular screening. By contrast,
over 185 inappropriate discharges are corrected each
year in Montgomery County as a direct result of citizen
complaints and calls to a storm water compliant hotline.
Public education and labeling of outfalls and other storm
drain infrastructure is an important element of establishing
a successful citizen hotline. Outreach to public employees,
businesses, property owners, the general public, and elected
officials regarding ways to detect and eliminate illicit
discharges is an integral part of this minimum measure.
Suggested educational outreach efforts include:
• Developing
informative
brochures,
and
guidance’s for specific audiences (e.g., carpet
cleaning businesses) and school curricula;
• Designing a program to publicize and facilitate
public reporting of illicit discharges;
• Coordinating volunteers for locating, and visually
inspecting, outfalls or to stencil storm drains; and
• Initiating recycling programs for commonly
dumped wastes, such as motor oil, antifreeze, and
pesticides.
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
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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.
The educational outreach measurable goals for this
minimum control measure could be combined with the
measurable goals for the Public Education and Outreach
minimum control measure (see Fact Sheet 2.3).
According to 40 CFR122.6, a program is required of
all MS4s to detect and remove illicit discharges and
improper disposal in the storm sewer. A dry weather visual
inspection is the easiest way to screen for these discharges.
Theoretically, if water is found flowing from a storm water
outfall during dry weather conditions, it can be assumed
that some illicit source of discharge is present in the storm
sewer system. If such a dry weather flow is located, action
must be taken to determine the source of the discharge so
that it can be eliminated If a dry weather flow is detected
grab samples can be taken and analyzed using field testing
methods for temperature, pH, phenol, chlorine, and
detergents. Laboratory testing may be necessary as well
for certain situations or potential pollutant that cannot be
detected using a field test kit.
When performing field screening for illicit discharge
detection and elimination, one should remember to follow
proper QA/QC procedures for collecting, cataloging
analyzing visual inspections and grab samples. It is
important to note the time, date, and weather conditions
when the observation was made or samples are taken. This
information will be critical during the investigation and
enforcement procedures that may follow the field screening
process.
Specific guidance on sample collection and analysis can
be found in Appendix 2 of a document created for the
Pennsylvania Citizens’ Volunteer Monitoring Program
entitled “Designing Your Monitoring Program: A
Technical Handbook for Community-Based Monitoring
In Pennsylvania,” by Geoff Dates of the River Network.
Appendix 2, titled “Guide to Indicators and Monitoring
Methods,” is available from DEP on the Phase II MS4
Storm Water Management Program Protocol CD-ROM
(open the file entitled Sampling Guidance B). You can also
obtain Appendix 2 via the Internet at the following URL:
http://w w w.dep.state.pa.us/dep/deputate/watermgt/WC/
subjects/CVMP/Appendix%202.pdf

The entire document may be found at the following URL:

http://w w w.dep.state.pa.us/dep/deputate/watermgt/WC/
subjects/CVMP/cvmp_HdBook.htm

In addition, in Pennsylvania it is not unusual for
underground springs to be diverted directly to the storm
drain, which might create the appearance of a dry weather
flow. Where possible, these groundwater drains and

connections should be mapped and base flow confirmed
during various seasons to best understand when flow can
be attributed to this uncontaminated ground water or when
it should be investigated further. No sampling normally is
required when it can be verified that the flow observed is
uncontaminated groundwater. However, visual analysis of
the water should be performed regularly to ensure that the
flow remains uncontaminated. If visual or odor inspections
indicate something unusual (e.g. color, turbidity, sheen,
floatables) in the groundwater flow, it should be treated as
a potential illicit discharge, grab samples should be taken
and the proper analysis performed.
MCM #3: Illicit Discharge Detection and Elimination
(IDD&E). (40 CFR § 122.34(b)(3))
The permittee shall develop, implement and enforce a
program to detect and eliminate illicit discharges into the
permittee’s small MS4.
a. BMP #1: The permittee shall develop and
implement a written program for the detection,
elimination, and prevention of illicit discharges into
the regulated MS4. The program shall include the
following:
• Procedures for identifying priority areas. These are
areas with a higher likelihood of illicit discharges,
illicit connections or illegal dumping. Priority
areas may include areas with older infrastructure,
a concentration of high-risk activities, or past
history of water pollution problems.
• Procedures for screening outfalls in priority areas.
The program shall include dry weather field
screening of outfalls for non-stormwater flows, and
sampling of dry weather discharges for selected
chemical and biological parameters. Test results
shall be used as indicators of possible discharge
sources.
• Procedures for identifying the source of an illicit
discharge when a contaminated flow is detected at
a regulated small MS4 outfall.
• Procedures for eliminating an illicit discharge.
• Procedures for assessing the potential for illicit
discharges caused by the interaction of sewage
disposal systems (e.g., on-lot septic systems,
sanitary piping) with storm drain systems.
• Mechanisms for gaining access to private property
to inspect outfalls (e.g., land easements, consent
agreements, search warrants) and for investigating
illicit connections and discharges.
• Procedures
for
program
documentation,
evaluation and assessment. Records shall be kept
of all outfall inspections, flows observed, results
Continued on Next Page
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of field screening and testing, and other follow-up
investigation and corrective action work performed
under this program.
• Procedures for addressing information or
complaints received from the public.
• For new permittees, the IDD&E program shall be
developed during the first year of coverage under
this General Permit and shall be implemented and
evaluated each year thereafter.
• For existing permittees, the IDD&E program
shall continue to be implemented and evaluated
annually.
b. BMP #2: The permittee shall develop and maintain
a map(s) that show permittee and urbanized area
boundaries, the location of all outfalls and, if
applicable, observation points, and the locations and
names of all surface waters that receive discharges
from those outfalls. Outfalls and observation points
shall be numbered on the map(s).
1. For new permittees, the map(s) must be developed
and submitted to DEP as an attachment to an
annual MS4 Status Report by September 30, 2022
or the fourth (4th) Annual MS4 Status Report
following approval of coverage under this permit,
whichever is later.
2. For existing permittees, the existing map(s)
shall be updated and maintained as necessary
during each year of coverage under the permit.
c. BMP #3: In conjunction with the map(s) created
under BMP #2 (either on the same map or on a
different map), the permittee shall develop and
maintain map(s) that show the entire storm sewer
collection system within the permittee’s jurisdiction
that are owned or operated by the permittee
(including roads, inlets, piping, swales, catch basins,
channels, and any other components of the storm
sewer collection system), including privatelyowned components of the collection system where
conveyances or BMPs on private property receive
stormwater flows from upstream publicly-owned
components.
1. For new permittees, the map(s) must be developed
and submitted to DEP as an attachment to an
annual MS4 Status Report by September 30, 2022
or the fourth (4th) Annual MS4 Status Report
following approval of coverage under this permit,
whichever is later.
2. For existing permittees, the existing map(s) shall
be updated and maintained as necessary during
each year of coverage under the permit.
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d. BMP #4: The permittee shall conduct dry weather
screenings of its MS4 outfalls to evaluate the
presence of illicit discharges. If any illicit discharges
are present, the permittee shall identify the source(s)
and take appropriate actions to remove or correct
any illicit discharges. The permittee shall also
respond to reports received from the public or other
agencies of suspected or confirmed illicit discharges
associated with the storm sewer system, as well as
take enforcement action as necessary. The permittee
shall immediately report to DEP illicit discharges
that would endanger users downstream from the
discharge, or would otherwise result in pollution
or create a danger of pollution or would damage
property, in accordance with Part A III.D.4 of this
General Permit.
1. For new permittees, all of the identified regulated
small MS4 outfalls shall be screened during dry
weather at least twice during the first 5 years
period following approval of coverage under this
General Permit.
2. For existing permittees, each of the identified
regulated small MS4 outfalls shall be screened
during dry weather at least once by March 15, 2023.
For areas where past problems have been reported
or known sources of dry weather flows occur on a
continual basis, outfalls shall be screened annually
during each year of permit coverage.
3. If a discharge is observed from any outfall during
dry weather screenings, the discharge shall be
inspected for color, odor, floating solids, scum,
sheen, and substances that result in observed
deposits in the surface waters. In addition, the
discharge cannot contain substances that result
in deposits in the receiving water or produce an
observable change in the color, odor or turbidity
of the receiving water.
If the discharge exhibits any of the above
characteristics, or contains any other pollutants or
causes an observed change in the surface waters,
the permittee shall sample the discharge(s) for field
and/or laboratory analysis of one or more common
IDD&E parameters in order to determine if the
dry weather flow is illicit. Possible parameters
include, but are not limited to: pH, Conductivity,
Fecal Coliform bacteria, Heavy Metals, Chemical
Oxygen Demand (COD), 5-day Biochemical
Oxygen Demand (BOD5), Total Suspended
Solids (TSS), Total Dissolved Solids (TDS), Oil
and Grease, Total Residual Chlorine (TRC) and
Ammonia-Nitrogen. Proper quality assurance
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a stormwater management program that includes
prohibition of non-stormwater discharges to the
regulated small MS4.
1. Municipal permittees shall submit a copy of an
ordinance that is consistent with DEP’s 2022
Model Stormwater Management Ordinance
(3800-PM-BCW0100j) as an attachment to an
Annual MS4 Status Report by September 30, 2022
(existing permittees) or the fourth (4th) Annual
MS4 Status Report following approval of coverage
under this General Permit (new permittees).
2. Permittees that lack the authority to enact
ordinances (non-municipal permittees and
counties) shall develop and adopt an SOP that
prohibits non-stormwater discharges consistent
with this General Permit, and shall submit a copy
of the SOP as an attachment to an Annual MS4
Status Report by September 30, 2022 (existing
permittees) or the fourth (4th) Annual MS4 Status
Report following approval of coverage under this
General Permit (new permittees).

and quality control procedures shall be followed
when collecting, transporting or analyzing water
samples. The permittee shall retain sample results
with the inspection report in accordance with Part
A III.B of this General Permit.
4. Each time an outfall is screened, the permittee
shall record outfall observations, regardless of
the presence of dry weather flow. All outfall
inspections shall be documented on the MS4
Outfall Field Screening Report form (3800-FMBCW0521), or equivalent. The report must be
signed by the inspector and be maintained by the
permittee in accordance with Part A III.B of this
General Permit. If an outfall flow is determined
by the permittee to be illicit, the actions taken to
identify and eliminate the illicit flow shall also be
documented.
5. The permittee shall summarize the results of
outfall inspections and actions taken to remove
or correct illicit discharges in Annual MS4 Status
Reports.
6. If the permittee determines that an outfall
cannot be accessed due to safety or other
reasons, the permittee shall establish an
“observation point” at an appropriate location
prior to the outfall where outfall field
screening shall be performed. If observation
points are established by the permittee, such
points shall be identified on the map required
under BMP #2 of this section.
7. Permittees must ensure that outfalls are
properly maintained in accordance with Part
C I.B.6.b of this General Permit.
e. BMP #5: Enact a Stormwater Management
Ordinance (municipal permittees) or SOP (nonmunicipal permittees) to implement and enforce

3. Notice must be provided to DEP of the approval
of any waiver or variance by the permittee that
allows an exception to non-stormwater discharge
provisions of an ordinance or SOP. This notice
shall be submitted in the next Annual MS4
Status Report following approval of the waiver or
variance.
f.

BMP #6: Provide educational outreach to public
employees, business owners and employees, property
owners, the general public and elected officials (i.e.,
target audiences) about the program to detect and
eliminate illicit discharges.
1. During each year of permit coverage, appropriate
educational information concerning illicit
discharges shall be distributed to the target
audiences using
methods
outlined
under MCM #1. The permittee shall establish
and promote a stormwater pollution reporting
mechanism (e.g., a complaint line with message
recording) by the end of the first year of General
Permit coverage for the public to use to notify
the permittee of illicit discharges, illegal
dumping or outfall pollution. The permittee
shall respond to all complaints in a timely
and appropriate manner. The permittee shall
document all responses, including the action
taken, the time required to take the action, and
whether the complaint was resolved successfully.
Continued on Page 42
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What’s On Tap?
By Chris Shutt
It is time once again to think about that inflow and
infiltration. It is all out of site out of mind until the wet
weather gets here and the flows go up at the plant. Then
when the wet weather is here it will be too wet to smoke test.
Smoking is the action you should take to find those direct
hook ups you can’t find. Remember where smoke comes out
water goes in. No matter how small the opening, a lot of
smalls make a big difference. The more you find and fix the
more you save at the plant.

Have you done a visual on your manholes lately? If you
want to get more bang for your buck your manholes will be
the low hanging fruit on the tree that you can do the work
and get the most inflow and infiltration without having to
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dig anything up. Manhole rehab is amazing. You can restore
the integrity of most any deteriorated manhole whether it
is precast, brick and mortar, even square built with cement
blocks. Rehab can be done with cure in place bags as well as
spray or spin cast cementitious material.
If your system has outside full house traps, you can plunge
all the traps with a special plunger. Once the trap is clear
you can push smoke through to the house an check for and
hook ups behind the trap that shouldn’t be there.
System maintenance should be first and foremost in your
I and I Plan. You need to know what your infrastructure
is like on the inside so you can make the right decisions
whether to replace or rehab your lines. No matter what
process you choose, trenchless is the way you want to go
unless you really must replace.
There is one last thing to remember. No matter what you
are doing, be safe. Safety first at all times in and out of the
plant. So until next time. Remember Be Proud of What
You Do and Do It
Well!!!

Chris Shutt
Water Technician
clshutt@prwa.com
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THE LARGEST CONFERENCE IN THE STATE
FOR WATER & WASTEWATER OPERATORS!

March 20-23, 2018
Annual
Conference

Penn Stater Hotel & Conference Center
State College, PA

Over

60

classes to choose from

18 contact hours
127 exhibitors

Earn up to
Over

WWW.PRWA.COM/CONFERENCE
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2018Annual Conference
Pennsylvania Rural Water Association

TUESDAY, MARCH 20

Opening Session
11:00 AM - 12:00 PM

Joe Curcillo - “The MindShark” Mentalist & Entertainer
Experience the Magic of Connections!

The Mentalist Attorney, Joe Curcillo has performed for over 30 years
in all types of venues. From Vegas Casinos to New York corporate
offices to Caribbean Resorts to cheap motels in Des Moines, but his
favorite place is in YOUR head! Joe’s unique style & stage presence
will keep you laughing as he highlights your thoughts. His interactive
mindreading show will keep everyone on their toes as he treats their
minds like an open book.

Sponsored by Nittany Engineering Associates
			

a division of Century Engineering, Inc.

Certified Training Classes

1:30 PM - 5:00 PM

Earn up to 3 Contact Hours!

Exhibit Hall Grand Opening
5:00 PM - 6:30 PM

Come visit with all the exhibitors that have come to talk to you before heading over to
Champs!

Meet & Greet at Champ’s

6:30 PM - 10:00 PM

We start off the first day of conference with great
food, company, and entertainment at one of
State College’s finest establishments! We offer
transportation as well to and from Champ’s from
all sponsored hotels (see page 30).

Sponsored by Gwin, Dobson & Foreman

ALL MEALS & EVENTS ARE INCLUDED WITH THAT DAYS
REGISTRATION

Certified Training Classes

8:00 AM - 5:00 PM

Earn up to 6 Contact Hours, with lunch between sessions!

Exhibit Hall Extravaganza
5:00 PM - 8:00 PM

Come eat a delicious meal and visit with over 127
exhibitors. And don’t miss the chance to win a
Dream Disney Vacation!

Event & trip sponsored by Exeter Supply
Trip also sponsored by Star Pipe

Turkey Calling Contest

7:30 PM

Bring your calls and compete with some of the best turkey callers around!

Sponsored by Sensus & LB Water

Texas Hold ‘Em Tournament
8:30 PM

All skill levels welcome to play in our annual tournament.

Sponsored by PA Water Specialties

Cornhole Tournament

8:30 PM

Come test your skills at this tailgate favorite while
listening to live music by Pure Cane Sugar.

Sponsored by A&H Equipment

LOOK FOR TRAINING CLASS SCHEDULE IN JANUARY!

Pennsylvania Rural Water Association

With a chance to win a Dream Disney
Vacation Give-Away

2018Annual Conference

WEDNESDAY, MARCH 21

2018Annual Conference
Pennsylvania Rural Water Association

THURSDAY, MARCH 22
Certified Training Classes
8:00 AM - 5:00 PM

Earn up to 6 Contact Hours, with lunch between sessions!

Closing Celebration

5:30 PM - 8:00 PM

Featuring the Tribute to Excellence Awards

Join us as we recognize the best in the industry
with food, drinks and live music by Tommy
Wareham, The Piano Man.

Sponsored by Core and Main

FRIDAY, MARCH 23
Certified Training Classes
8:00 AM - 11:30 AM
Earn up to 3 Contact Hours

THANKS TO ALL OUR SPONSORS

WWW.PRWA.COM/CONFERENCE

Call (800) 653-7792 with questions!
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Rate Structuring
By Robin Montgomery
This is a business! And has to be run as such!
So...The question is not IF you should raise rates it’s
WHEN, and HOW much!
Raising rates has become a necessity by all systems. In
order to survive, systems need money. It’s that simple.
So the decision systems have to make is how to raise the
rates to get the required revenue. Since there is no set rules
on how to raise rates, systems have to look at all of their
options. Which are endless. After spending days with a
system trying to come up with a rate structure that would
solve their cash flow problems, it dawned on me that others
systems could be facing the same problems. Sometimes
having things spelled out for you is easier, but gives you
less freedom to come up with a rate structure that works
for your system. With every system being different in some
ways and similar in others, thought I would share with you
some possible scenarios that might work and things to
think about.
The first thing to remember is since there is no right or
wrong way to set rates for your system, the possibilities are
endless. Looking at every possible option or just different
options available is a start. The objective is to come up with
a rate structuring that provides your system with:
1. Enough money to run the system, which means
paying the bills,
2. Necessary and needed maintenance, being proactive,
3. Emergency Fund, money to pay for emergency
repairs and replacements,
4. Capital Improvement Fund, money put aside for
major replacements, such as plant upgrades, pump
replacement, vehicle replacement, big money
projects, and
5. Being financial prepared for increases with daily,
monthly, and yearly expenses.
The next thing to remember is money determines how
well you can take care of your system and your employees.
Maintaining your system by being proactive not reactive,
will prolong the life of your assets. The better you take care
of your system the longer everything will last. And since
certified operators are NOT a dime a dozen, treating and
paying your operators fairly is essential. Remember it takes
approximately 3 years for an operator to become certified,
so if you have an operator ready to retire, you cannot hire
just anyone off the street to replace them. It takes time
and training to acquire the specific skills and knowledge
to properly run and maintain a system. Always be looking
for that special person who wants to get into the Water and
Wastewater industry.
OK, back to rate structuring.
First you must determine the amount of revenue needed,
if you have had your resources depleted due to unexpected
emergencies, remember you cannot get all that money back,
in one rate increase. It will take time.
Take a good look at your current rate structure.
Things to consider, do you charge your customers a
service rate? A monthly fee that all customers pay the same.
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Is there water included with the service charge? Many
customers look at the gallons included with their service
charge as FREE water.
How much do you charge per thousand over the gallons
included?
As you’re asking all these questions, keep in mind that
rate increases can possible motivate your customers to start
being conservative.
So when you raise your rates, consider this and make the
increase count.
Possible options:
1. Raise the monthly service charge, everyone would
pay, so calculate what your increased revenue would
be. That would be the increase times number of
customers.
2. Raise the amount per thousand, when doing this you
need to know how much water your customers actually
use per month. Calculate estimated increase in revenue.

3.
4.

5.

6.
7.
8.

And keep in mind, they may conserve, could be
short or long term, there is not guarantee. So be
conservative when calculating estimated revenue
increase.
If the service charge includes gallons, consider
reducing the included amount of gallons. Everyone
needs to pay for the water they use.
How often do you bill? Monthly? Quarterly? Yearly?
Monthly will bring in a steady revenue, little more
costly, but a possibility. Post cards are the most cost
effective for billing.
Delinquent accounts! Are they out of control? Shut
off procedures are essential. No system cannot afford
to carry the customers who don’t pay their bills.
Make sure you have your by-laws up to date to cover
all issues concerning shut offs.
Don’t forget: Money to put aside for an Emergency
Fund, Capital Improvements, increases in the daily
cost of running the plant and maintaining the system.
Consider a multi-year rate increase, keep in mind the
average cost of living increase is 2 – 3 % a year.
But always: review your systems rates yearly. Things
change!

In the end, you might be surprised at the non-response
from your customers when they get the notice there will be
a rate increase. We have all gotten so use to price increases
on everything such as food, gas, all our monthly bills, water

Column | Administration
and wastewater bill increases should be no big surprise.
Your goal is to get your customers to understand that
WATER is essential for life, therefore putting that bill on the
first to pay list every month, not the last.
Wastewater is essential for the health and safety of the
environment, by providing uncontaminated land areas to
live and play on, and in turn protecting the ground water.
And last but not least, we all live on a fixed income, if
anyone has a money tree in their back yard and would like
to share the wealth, I’d be glad to spread the word.
PRWA has a FREE rate study available.
Please feel free to email me at rmontgomery@prwa.com
I will be glad to email the rate study guide to you and assist
if needed.
It is very easy to use and will give you an idea of where
your rates should be. Fill in revenue and expense totals and
it will automatically calculate an average customer bill.
This will give you some place to start. The key word is
average. You should be keep track of customer water usage,
this will help you calculate estimated increase in revenue.
So, stop putting this off, the longer you wait, the bigger
the problems can get.

Robin Montgomery
Sourcewater Protection Specialist
rmontgomery@prwa.com
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2. Educational outreach may include: distribution
of brochures and guidance for target audiences
including schools; programs to encourage and
facilitate public reporting of illicit discharges;
organizing volunteers to locate and visually
inspect outfalls and to stencil storm drains; and
implement and encourage recycling programs for
common wastes such as motor oil, antifreeze and
pesticides.
RESOURCE GUIDE (DEP)

h t t p : // f i l e s . d e p . s t a t e . p a . u s / E n v i r o n m e n t a l E d /
Environmental%20Education/EnvEdPortalFiles/MS4%20
Resource%20Guide.pdf

MCM # 6 Pollution Prevention/Good 			
Housekeeping (40 CFR § 122.34(b)(6))
Why Is Pollution Prevention/Good Housekeeping
Necessary?
The Pollution Prevention/Good Housekeeping for
municipal operations minimum control measure is a
key element of the small MS4 stormwater management
program. This measure requires the small MS4 operator to
examine and subsequently alter their own actions to help
ensure a reduction in the amount and type of pollution
that: (1) collects on streets, parking lots, open spaces, and
storage and vehicle maintenance areas and is discharged
into local waterways; and (2) results from actions such as
environmentally damaging land development and flood
management practices or poor maintenance of storm
sewer systems.
While this measure is meant primarily to improve or
protect receiving water quality by altering municipal or
facility operations, it also can result in a cost savings for the
small MS4 operator, since proper and timely maintenance
of storm sewer systems can help avoid repair costs from
damage caused by age and neglect.
What Is Required?
Recognizing the benefits of pollution prevention practices,
the rule requires an operator of a regulated small MS4 to:

Continued from Page 29
• Develop and implement an operation and
maintenance program with the ultimate goal of
preventing or reducing pollutant runoff from
municipal operations into the storm sewer system;
• Include employee training on how to incorporate
pollution
prevention/good
housekeeping
techniques into municipal operations such as
park and open space maintenance, fleet and
building maintenance, new construction and land
disturbances, and stormwater system maintenance.
To minimize duplication of effort and conserve
resources, the MS4 operator can use training
materials that are available from EPA, their State
or Tribe, or relevant organizations;
• Determine the appropriate best management
practices (BMPs) and measurable goals for this
minimum control measure. Some program
implementation approaches, BMPs (i.e., the
program actions/activities), and measurable goals
are suggested below.
What Are Some Guidelines for Developing and
Implementing This Measure?
The intent of this control measure is to ensure that existing
municipal, State or Federal operations are performed in
ways that will minimize contamination of stormwater
discharges. EPA encourages the small MS4 operator to
consider the following components when developing their
program for this measure:
• Maintenance activities, maintenance schedules,
and long-term inspection procedures for
structural and non-structural controls to reduce
floatables and other pollutants discharged from
the separate storm sewers;
• Controls for reducing or eliminating the
discharge of pollutants from areas such as roads
and parking lots, maintenance and storage yards
(including salt/sand storage and snow disposal
areas), and waste transfer stations. These controls
could include programs that promote recycling (to
reduce litter), minimize pesticide use, and ensure
the proper disposal of animal waste;
• Procedures for the proper disposal of waste
removed from separate storm sewer systems and
areas listed in the bullet above, including dredge
spoil, accumulated sediments, floatables, and
other debris; and
• Ways to ensure that new flood management projects
assess the impacts on water quality and examine
existing projects for incorporation of additional water
quality protection devices or practices. EPA encourages
coordination with flood control managers for the
purpose of identifying and addressing environmental
impacts from such projects.

42

KEYSTONE TAP

WINTER 2017

Column | Stormwater
activities such as park and open space maintenance, fleet
and building maintenance, new construction and land
disturbances, and stormwater system maintenance.
MCM # 6 Pollution Prevention/Good Housekeeping (40
CFR § 122.34(b)(6))
The permittee must develop and implement an O&M
program that includes a training component and has the
ultimate goal of preventing and reducing pollutant runoff
from operations, facilities and activities under the control
of the permittee (collectively, “operations”). The program
must include employee training to prevent and reduce
stormwater pollution from activities such as park and
open space maintenance, fleet and building maintenance,
new construction and land disturbances, and stormwater
system maintenance.

The effective performance of this control measure hinges
on the proper maintenance of the BMPs used, particularly
for the first two bullets above. For example, structural
controls, such as grates on outfalls to capture floatables,
typically need regular cleaning, while non-structural
controls, such as training materials and recycling programs,
need periodic updating.
What Are Appropriate Measurable Goals?
Measurable goals, which are required for each minimum
control measure, are meant to gauge permit compliance
and program effectiveness. The measurable goals, as well
as the BMPs, should consider the needs and characteristics
of the operator and the area served by its small MS4. The
measurable goals should be chosen using an integrated
approach that fully addresses the requirements and intent
of the minimum control measure.
EPA has developed a Measurable Goals Guidance for
Phase II MS4s that is designed to help program managers
comply with the requirement to develop measurable goals.
The guidance presents an approach for MS4 operators
to develop measurable goals as part of their stormwater
management plan. For example, an MS4 program goal
might be to incorporate the use of road salt alternatives for
highway deicing and reduce traditional road salt use by 50
percent in the first year of the permit term.
The permittee must develop and implement an O&M
program that includes a training component and has
the ultimate goal of preventing or reducing pollutant
runoff from operations, facilities and activities under the
control of the permittee (collectively, “operations”). Using
training materials that are available from EPA, DEP, or
other organizations, the program must include employee
training to prevent and reduce stormwater pollution from

a. BMP #1: Identify and document all operations
that are owned or operated by the permittee and
have the potential for generating pollution in
stormwater runoff to the regulated small MS4. This
includes activities conducted by contractors for the
permittee. Activities may include the following:
street sweeping; snow removal/deicing; inlet/
outfall cleaning; lawn/grounds care; general storm
sewer system inspections and maintenance/repairs;
park and open space maintenance; municipal
building maintenance; new construction and land
disturbances; right-of-way maintenance; vehicle
operation, fueling, washing and maintenance; and
material transfer operations, including leaf/yard
debris pickup and disposal procedures. Facilities
can include streets; roads; highways; parking lots
and other large paved surfaces; maintenance and
storage yards; waste transfer stations; parks; fleet
or maintenance shops; wastewater treatment
plants; stormwater conveyances (open and closed
pipe); riparian buffers; and stormwater storage or
treatment units (e.g., basins, infiltration/filtering
structures, constructed wetlands, etc.).
1. New permittees shall create an inventory of all
operations and land uses that may contribute to
pollution in stormwater runoff within areas of
operations that discharge to the regulated small
MS4 by the end of the first year of General Permit
coverage, and review and update the inventory
annually thereafter.
2. All permittees must review and update the
inventory each year of General Permit coverage,
as necessary.

Continued on Next Page
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b.

•

•
•

•

Continued from Previous Page
c. BMP #3: Develop and implement an employee
BMP #2: Develop, implement and maintain a
training program that addresses appropriate topics
written O&M program for all operations that could
contribute to the discharge of pollutants from the
to further the goal of preventing or reducing
the discharge of pollutants from operations to
regulated small MS4, as identified under BMP
the regulated small MS4. The program may be
#1. This program (or programs) shall address
stormwater collection or conveyance systems
developed and implemented using guidance and
within the regulated MS4, but could include other
training materials that are available from federal,
areas (as identified under BMP #1). The O&M
state or local agencies, or other organizations. All
relevant employees and contractors shall receive
program(s) should stress pollution prevention and
good housekeeping measures, contain site-specific
training (i.e., public works staff, building, zoning,
information, and address the following areas:
and code enforcement staff, engineering staff,
police and fire responders, etc.). Training topics
shall include operation, inspection, maintenance
Management practices, policies, and procedures
and repair activities associated with any of the
shall be developed and implemented to reduce
operations identified under BMP #1. Training must
or prevent the discharge of pollutants to the
cover all relevant parts of the permittee’s overall
regulated small MS4s. The permittee shall
stormwater management program that could affect
consider eliminating maintenance area discharges
operations, such as illicit discharge detection and
from floor drains and other drains if they have the
elimination, construction sites, and ordinance
potential to discharge to storm sewers.
requirements.
Maintenance activities, maintenance schedules,
and inspection procedures to reduce the potential
for pollutants to reach the regulated small MS4s.
1. New permittees shall develop and implement
a training program that identifies the training
Controls for reducing or eliminating the discharge
topics that will be covered and what training
of pollutants from streets, roads, highways,
methods and materials will be used by the end of
municipal parking lots, maintenance and storage
the first year of General Permit coverage.
yards, waste transfer stations, fleet or maintenance
shops with outdoor storage areas, salt / sand
2. All permittees must review and update the
(anti-skid) storage locations and snow disposal
training program each year of General Permit
areas. Controls for solid chemical products stored
coverage, as necessary.
and utilized for the principal purpose of deicing
roadways for public safety must be consistent with
3. Employee training shall occur at least annually
the BMPs for existing salt storage and distribution
and shall be documented in writing and reported
sites contained in the PAG-03 NPDES General
in Annual MS4 Status Reports. Documentation
Permit for Stormwater Discharges associated with
shall include the date(s) of the training, the names
Industrial Activity.
of attendees, the topics covered, and the training
presenter(s).
Procedures for the proper disposal of waste,
including dredge spoil, accumulated sediments,
trash, household hazardous waste, used motor oil,
street sweepings, and other debris.

1. New permittees shall develop and implement
a written O&M program by the end of the first
year of General Permit coverage and review and
update the program each year thereafter.
2. All permittees must review and update the written
O&M program each year of General Permit
coverage, as necessary.
RESOURCE GUIDE (DEP)

h t t p : // f i l e s . d e p . s t a t e . p a . u s / E n v i r o n m e n t a l E d /
Environmental%20Education/EnvEdPortalFiles/MS4%20
Resource%20Guide.pdf
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Stormwater Manager
mgregory@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

2017 Clay Shoot
Winners
1st Place: Tyler McElheny
2nd Place: Darin Sable
3rd Place: Dave Houser
L to R: Tom Goehring, Dave Houser, Darin Sable & Tyler McElheny

Brad Miller

Winner of the Remington
V3 Semi-Auto Shotgun
L to R: Brad Miller & Tom Goehring

Thanks to our Sponsors!
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Sourcewater Protection Planning Implementation: Land
Regulations at the Municipal Level
By Danielle Roslevich
Sourcewater protection planning provides a method of
extra insurance for water suppliers in keeping contaminants
out of their drinking water sources. When implementing
a sourcewater protection plan, it is imperative that a water
supplier works with the local municipalities to protect the
areas around drinking water wells, where water infiltrates
into the associated groundwater aquifers—the sourcewater
protection zone. Municipalities can protect their land
through the statutory authority granted to them by
Pennsylvania, thus being able to take specific steps toward
protecting aquifers by way of protecting the land. This
overview provides a brief description of the tools that can
be used in these protection efforts and touches on the legal
responsibility of municipalities to plan for water resources.

Zoning
Zoning involves the division of land into districts, or
zones, applying individual regulations to each district,
rather than creating a standard for the entire municipality.
Typically, zoning ordinances regulate use, lot size and
building dimensions, and also design standards related
to land use categories such as residential, agricultural,
commercial, or industrial, most commonly. Zoning aims
to balance the right of the property owner to use land and
the right of the general public to a healthy, safe, and orderly
living environment. It provides a way to guide and manage
new development based on the comprehensive plan.
As a way to shape land use and density patterns,
municipalities and counties can
develop zoning ordinances in
specific ways to protect the land
around wellheads and surface
water intakes. If a source water
protection area in its entirety exists
within municipal boundaries,
the municipality does have the
legal authority to restrict future
development in that area through
policies and ordinances under the
MPC.
Overlay Zoning
An overlay zone designates
regulations on top of a standard zone,
either in addition to or superseding
the regulations established in
the underlying zoning. Overlay
districts can be applied to any
unique area requiring specific
development standards, such as
environmentally sensitive areas or
high growth areas; they can also be
used to control design standards.
The County and its municipalities
can use overlay zoning as a tool to
restrict or encourage development
in specific areas. Overlay districts
can be used as a management tool
without standard zoning in place.
Performance Zoning
Performance zoning requires a
local government to set standards
for development in terms of the
impacts it will have rather than for
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its use in order to protect quality of life, including economic,
social, and environmental principles. Performance zoning
for residential uses would include regulating the density,
the impervious surface ratio, or the amount of parks and
open space, while that for commercial or industrial uses
would regulate practices to meet standards pertaining to
water pollution, emissions, noise or light pollution, odor,
or other measurable criteria. In this, municipalities can
restrict activities to those that will not threaten the drinking
water supply, such as requiring runoff control or limiting
the amount of hazardous substances stored on-site. This
measure allows any use in the zone as long as the property
owner abides to the standards.
Zoning exists to promote public health and safety. Thus,
limiting or banning the use of specific hazardous substances
to specifically protect drinking water supplies carries legal
weight, offering a permissible zoning measure. Zoning can
prohibit land use activities that would harm drinking water
supplies or prohibit the use of specific substances used in
those activities. Municipalities can do this using either
performance zoning or overlay districts.
Cluster Zoning
This tool requires the ‘clustering’ of structures on a
portion of the total acreage of a parcel, as an attempt
to preserve the remaining open space and use less
infrastructure to develop a site. The average density of the

parcels will remain the same. Municipalities should rate
building sites on slope, soil erosion, and soil suitability as
to find the prime location to develop on the entirety of the
parcel. Provisions should include a maximum number
of buildings per acre and can include a requirement for
open space. If subdivisions do occur, this method should
be a mandatory requirement, as reducing the number of
dwelling units and maintaining open space can lessen the
impact of residential development within a source water
protection area. This mechanism guides development for
these purposes, while not placing a restriction on the total
number of units allowed.
Conservation Zoning
Steep slopes, riparian zones, wetlands, frequentlyflooded areas, and high elevations all can be included
in conservation zones within a zoning ordinance. This
technique can protect public health by defending people
and their water sources from natural hazards, specifically
flooding. In these zones, recreation could still be permitted,
while it focused on prohibiting development.
Floodplain Zoning
Development should be proscribed in floodplain zones,
as these zones will lie immediately in the prime source water
protection area. In addition, this would pose a hazard to
public health and safety. Examining a soil map with floodprone areas can help determine these restricted zones.
Sliding Scale Zoning
This provides a useful tool when development threatens
source water protection areas. Sliding scale zoning
establishes a maximum number of times a parcel can be
split. Often times in rural areas, parcel sizes vary, and
once those areas begin to see residential development,
sliding scale zoning can offer a means to prohibit smaller
subdivision of parcels. Based on the size of the parent
parcel, a sliding scale is developed to permit a certain
number of lots within that parcel, and hence can maintain
larger parcels for non-residential uses.
Exclusive Use Zoning
This type of zoning offers a strict tool to prescribe a
single type of land use to a zone, often used specifically
for farmlands. Variations can be written into such an
ordinance to include other related uses or strictly regulate
non-related uses. It additionally serves as a good tool
to mitigate conflicts between varying land uses. The
municipality or county can use this to create an exclusive
source water protection zone.

Continued on Next Page
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Conditional Use Zoning
Because traditional zoning often does not accommodate
to very specific occurrences, a municipality should
consider conditional use permits for property owners
to make exceptions to local zoning ordinances based on
specific conditions. The intended non-conforming use
must not negatively impact surrounding properties or
alter the purpose of the original zoning district. Often
they are granted for uses such as in-home businesses,
open space development, or non-agricultural uses within
agriculturally-zoned lands and other minimal-impact uses.
Although this method often benefits property owners
wishing to construct larger or additional structures, many
times planned residential communities and developments
have minimum standards on building size and can allow
smaller structures with more open space. Additionally,
sometimes zoning restricts right-of-ways in residential
areas, and this permit can provide a mechanism for those
wishing to provide open space specifically as a public rightof-way. The more open space, the better to protect source
water areas and local ecosystems.
Protective Ordinances
A municipality holds the power to create any communitywide ordinance to protect public safety, health, and general
welfare. Some common ordinances to help protect
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Continued from Previous Page
drinking water include those revolving around wellhead
protection, stormwater, riparian buffers, fuel storage tanks,
septic system management, auto maintenance, and pet
waste, among many others.

Subdivision and Land Development
While subdivision refers to the legal process of dividing
land into smaller units, or lots, land development concerns
the construction of buildings and the provision of
infrastructure, such as that for water supply and sewage
disposal. Regulations regarding subdivision and land
development ensure communities apply appropriate
standards to lots, blocks, streets, and open spaces, including
provisions for infrastructure. These standards help to
guide and restrict development on a municipal-wide level;
developers must fully adhere to these criteria before selling
any lots or proceeding with construction. Municipalities
can make an effort to protect source water by utilizing
these regulations to manage design, such as that for
stormwater drainage, and also by requiring developers to
set aside money to fund off-site facilities and infrastructure.
Impact Fees
Impact fees should be required by developers to cover costs
of capital improvements for public facilities, whether newly
constructed or expanded, in which the new development

Technical | Sourcewater
requires or benefits from. These fees can be collected in
lieu of the developers providing such facilities within new
developments. Municipalities can use these funds for
parks, open space, and other infrastructure associated with
the development. The MPC lists provisions for impact fees
in Section 503.11. Municipalities can impose a fee based
system to collect revenue for stormwater infrastructure, as
authorized by PA Act 123 in 2014.
Maximum Lot Sizes
This is an effective land use control to eliminate lowdensity development and preserve open space in and
around source water protection areas.
Infill Development
Infill development can help to avoid land development in
open space by filling in open spaces in already developed
areas. This type of development will also help to eliminate
stormwater by guiding development into spaces such as
old parking lots and thus filling in impervious surfaces.
Designated Growth Areas
If a community plans to expand, growth must be
contained within a growth boundary surrounding the
already-developed center. Typically to good guideline seeks
to contain development where infrastructure already exists,
if the population increases and stimulates a need to add
new dwelling units or other building, a growth boundary
will establish limits how far around the developed area new
growth can expand based on infrastructure, roads, water,
and sewer. This can protect open space and help water
suppliers keep infrastructure costs down.
Greenway and Community Trail Planning
Open space serves as a prime habitat for many species;
greenway planning can designate it to protect such
biodiversity and the ecosystem services provided. Old
railway corridors, areas along rivers and streams, or other
strips of open land can serve as public right of ways,
pedestrian trails, bike paths, and even wildlife corridors.
Greenways provide an excellent means for recreation and
environmental protection and can even draw in tourism.
In addition, they provide connectivity to the communities
and can enhance the quality of life. Setting aside these areas
can mitigate stormwater impacts and protect recharge areas
as well as nearby waterways.
Transfer of Development Rights
With this technique, all property owners have an equal
rate of development rights per dwelling allowed within a
designated zone, but a specific number of development
rights are necessary for various types of development.
Development rights should be transferred from ‘sending’

to ‘receiving’ zones, where sending zones include less
developed areas with open space or agriculture, for
example, while receiving zones include more urban areas
when natural resources are not affected and infrastructure
already exists. Development rights are purchased from
those property owners in the sending zones in order to
build at high densities in the receiving zones. This provides
another useful tool to preserve open space.

Other tools
Numerous other tools aside from zoning can aid in
source water protection via land use regulation. While a
municipality can implement these type of policies, many
other approaches exist. These measures may include land
acquisition or dedication, tax-breaks, or non-regulatory
actions among others.
Official map
An official map essentially acts as a combined map and
ordinance designed to proactively plan for future growth
in a municipality. It aids in implementing an adopted
comprehensive plan by reserving areas for transportation
improvements, public land, and other facilities such as those
related to water. The official map assists the municipality
to effectively prioritize its acquisition needs, enabling it to
focus its resources on properties that are most important to
the community.
Designation
Designating source water protection areas, along
conservation or protected areas, allows planning
commissions to enact standards to protect the functions of
those area. While zoning may restrict rights to property
owners, and purchase in fee simple may require taxpayer
monies, designation serves as to educate property owners
on the inherent value of that property. This can allow
for constituents to make informed decisions in the case
of a controversial development on land that should be
protected, such as source water protection zones. This
process requires the identification and evaluation of such
areas and a description of both along with a statement of
public interest. It provides a technique to defer changes
made to a property unless they coincide with that of the
public interest. Thus, making it vital to have an official
maps in place.
Land Evaluation and Site Assessment
Using this procedure, municipalities can identify
land value regarding future potential of land relating its
productivity and functions. They can understand what
the impact of development on that land would be by
developing evaluation criteria. Such criteria may include
parcel size, existing and potential uses, infrastructure,
land use regulations, transportation, water and sewer, and
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other environmental factors. Environmental factors can be
measured through soil analysis, water quality monitoring,
and other analysis. This provides a similar system to
designation, assigning official values to restrict land uses
through other policies.
Best Practices
Methods that have been tested repeatedly and consistently
show success are generally referred to as best practices,
which are then used as standards to maintain quality within
a system. When it comes to best management practices,
or BMPs, specifically, this often refers to those applied to
stormwater or nutrient management, as well as oil and gas
development, as these are the most tried and true practices
available for specific impact mitigation. These BMPs have
been developed through extensive research and analysis
and are constantly improving with the intention of making
the best possible effort toward protecting environmental
resources. Best management practices should be worked
into management plans to maintain environmental quality
and mitigate impacts. We know the impacts stormwater
can have on both water quality and quantity, as well as
all practices that create contaminated stormwater. The
knowledge exists to change our ways and protect our
resources.

Continued from Previous Page
Capital Improvements Plan
Capital improvements and large purchases, such as
equipment, over $5,000 are typically included in a Capital
Improvement Program (CIP). This is a short-range plan,
generally for five or so years, that provides a schedule of
purchasing, estimated costs for each item or task, and
a proposal for financing options for each project. The
development of a CIP is necessary to prioritize spending
dollars and coordinate the yearly budget with comprehensive
planning efforts. This will play an important role in
infrastructure investment to maintain a safe drinking water
supply system along with stormwater and wastewater. The
MPC provides for capital improvements in Section 209.1
(7).
Scenic Easements
This tool allows planning commissions to essentially
acquire the right to an unobstructed view at a specific site
or over a land area through purchase, dedication, or other
means. It often protects vistas from development but can
also be used on the edges of agricultural lands and rivers.
Purchasing development rights can restrict advertisement
signage and other barriers of the views of the land and
also protect the land from development in general, using
the view as a defense legally but also benefitting the source
water protection area.
Compensable Regulation
This method restricts the use of a property but
compensates the landowner on any decrease in the
property value caused by the restriction. Taxes are still
generated as the property stays in private ownership,
and the land does not necessitate using public funds for
maintenance. Compensation is only required upon the sale
of the property, and the amount paid will be the difference
between the guaranteed price and the actual sale price.
This tool can be used if the property lies immediately
within the source water protection area. Another good use
of this regulation would be for a greenbelt, which actually
may increase a property’s value.
Public Purchase Restrictions
Public purchase in fee simple can protect productive
lands, such as agricultural lands, from conversion, by
selling or leasing the land for a specific purpose on the
open market. Municipalities can use this tool to protect
source water protection areas. Recharge areas provide
natural filtration and a means to maintain the water table,
making it productive land.
Private Land Trusts
Most land trusts aim to preserve land, maintaining it in
its natural state. They operate as non-profit organizations
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working with private property owners and the public
interest to protect the land and its environmental quality.
Local governments should partner with nearby Land
Trusts to work with property owners and hold those lands
for source water protection objectives.
Park and Open Space Dedication
Municipalities should create an official map and designate
locations they would like to see parks and open space. This
can set aside that space for future land purchase for that sole
purpose. They can also mandate the dedication of land for
parks and open space as a requirement to developers. Parks
and open space provide a great way to limit and prohibit
development in source water protection areas.
Conservation Easements
Under a conservation easement, the local government
would acquire land from a property owner through a
voluntary donation in exchange for tax benefits as a
means to maintain the land as is. It serves as a permanent
protection agreement, applying to both present and future
property owners. It protects open space and habitat from
development and requires a property owner to maintain the
land in its current and natural state. The title comes from
the purpose being to help the local government reach their
conservation objectives on a broader scale. A conservation
easement prohibits a property owner from developing the
land, but the municipality can designate special uses that
overlap with their objectives. Easements provide a great
way to protect source water areas that lie within private
property boundaries.
Agricultural Easements
An agricultural easement is a type of conservation
easement that differs from a general conservation itself.
This method of protection establishes a legal agreement
limiting a landowner to use their property only for
agricultural purposes and aims to continue farming
practices on that land. Again, this type of easement is
purchased on land already used for farming and remains
permanent when sold. Municipalities can allow flexible
uses within agricultural easements, such as building barns,
greenhouses, or other farming structures. Although
agriculture does not typically benefit source water, this will
keep poor development from occurring on the land that
may more adversely impact source water, while also offering
a gateway to discuss nutrient management planning and
soil health—both benefits to source water.

restricting development or certain activities, the property
owner would receive a preferential tax assessment.
Form-Based Codes
Whereas traditional zoning codes regulate uses and
generally prevent unfavorable outcomes, form-based codes
regulate design and mandate form. Focusing on design
and development standards, they attempt to manage
development by prescribing codes for building form under
a single ordinance. However, they do often include multiple
components or plans that aim to guide architecture,
landscaping, street types, or building types, for example.
The architectural component may include aspects such
as configuration or materials. While these type of codes
are great from more urban areas and revitalization, they
do not typically consider land use itself and also do not
often change. Form-based coding can be used as a tool to
mandate stormwater control and green infrastructure.
Property Maintenance/Building Code Evaluation
This tool can help maintain existing buildings, and
thus provides an incentive for future property owners
to purchase these spaces rather than choosing to build
elsewhere while also attracting current residents to remain
within these centers. Rather than allowing properties to
become dilapidated and create a public safety hazard, these
measures seek to manage properties before it becomes too
late to even restore them. Enforcing property maintenance
codes preserves the charm of downtown spaces while also
stabilizing housing prices and entices developers to pursue
infill projects rather than moving to the outskirts. In turn,
this mechanism guides residents into already-existing
areas, avoiding new development and keeping open space
set aside, such as that in source water protection areas.

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

Tax Stabilization Contracts
These contracts offer tax relief in the event of a restrictive
easement agreement. Upon the agreement that the land
would be preserved as a source water protection area, thus
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More Free GIS Software: ArcGIS Explorer
By Michael Emery
In a previous article I described what you could do with
Google Earth as a basic GIS Viewing software. I would now
like to introduce you to ArcGIS Explorer. ArcGIS explorer
is a FREE downloadable GIS viewing software that is light
weight, versatile, and customizable. ArcGIS Explorer
performs a variety of basic GIS functions, including display,
query, and data retrieval applications (NO DATA EDITING).
The ArcExplorer installation can be freely distributed on
spatial data CDs or flash drives so recipients can view data
effectively. It is capable of viewing ESRI Shapefiles, KMZ
files, ArcInfo Coverages, standalone imagery, Geodatabases
and more. It also can view in both 2D and 3D.
There are several variations of ArcGIS in ESRI’s website
I will strictly be discussing ArcGIS Explorer for desktop in
this article.
You can download ArcGIS Explorer from ESRI’s website
http://www.esri.com/software/arcgis/explorer-desktop/
download
The Explorer window consists of three panels: the ribbon,
the contents window and the map window.
The Ribbon
The ribbon is where you will find most of the controls in
Explorer. The ribbon has different tabs with the controls on
each tab organized into groups. The ribbon has different
tabs depending on the type of content highlighted in the
content window.
The Contents Window
The contents window will lists the files open in the
map. An icon next the name of the file indicates what the
file type is and a check box tells you whether the layer is
visible. Clicking on the cross next to the file will show you
the symbol used on the map for that file. You can hide the
contents window so that the map can fill the entire width of
the Explorer window and the contents it is just a tab on the
left hand side of the map window by clicking on the push
pin in the top right corner of the contents window.
The Explorer Button
You will also find some controls under the Explorer
Button in the top left of the screen.
Types of Data
Data stored and displayed in GIS can be vector data, raster
data or gridded data. Explorer does not deal with gridded
data, so only vector and raster data are discussed here.
Raster data is an image composed of a grid of colored
pixels, such as an aerial photograph or scanned paper
map. To visualize this data in GIS it must have spatial data
associated with at least 3 points on the image. In ArcGIS
this is called georeferencing and in ArcGIS Explorer
Desktop a georeferencing add-in is required. Raster data
has an optimal scale to be viewed at. Zoom in too much and
the image becomes pixellated.
Vector data can be points, lines or polygons. Each object
spatial data and attribute data associated with it. The spatial
data describes the location of the object while attribute data
gives more information, such as type of feature, name and
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numerical data. Vector data is redrawn at different scales
and the symbol used to represent the data can be changed.
To add data to a map in ArcGIS Explorer go to Add
Content in the Map group on the Home tab.
• ArcGIS Online – find content available from www.
arcgis.com (vector or raster data)
• ArcGIS Layers (.lpk, .lyr or .pkinfo) – layers created
in ArcGIS Desktop. Symbology is retained. (vector
or raster data)
• Map Content Files (.nmc) – created when a user
exports or emails an ArcGIS Explorer map (vector
or raster data)
• KML Files (.kml, .kmz) – vector geographic data
file format (vector data) Also usable in Google Earth.
• GIS Services (ArcGIS Server, ArcIMS, WMS,
GeoRSS) – automated geographic information
services that are published and accessed online
(vector or raster data)
• Shapefiles (.shp) – standard geographic vector data
file format in ArcGIS (vector data)
• Raster Data (various, including Bitmap, JPEG and
TIF) (raster data)
• Geodatabase Data – a geodatabase is a collection of
GIS datasets of varying type (vector or raster data)
• Text Files (.txt, .csv, .xls, .xlsx) – tables of data
including spatial and attribute data. When this type
of data is added to an ArcGIS Explorer map a note
is created for each record in the table. (vector data)
• Geotagged Photographs (.jpg, .jpeg, .jpe) – raster
data which contains spatial references, so does not
need georeferencing (raster data)
• GPS Data Files (.gpx) (vector data)
More information on all these content types and specific
instructions for adding them is available in ArcGIS Explorer
Help under Adding and working with data sources Adding data sources
You can also add image overlays to your map. These are
images which are not map data, but are added to the map for
printing, presentations, etc, such as a logo
Another GREAT place to get free data is http://www.
pasda.psu.edu/ . It is the best place to download spatial data
pertaining to Pennsylvania.

Column | GIS
Basemaps
A number of basemaps are available in ArcGIS Explorer
Desktop. They are streamed off the internet, so will only be
available when you have an internet connection. It is not
possible to modify a basemap and the basemap must be the
lowest layer (i.e. all other content is drawn on top of the
basemap). If you do not want to use a basemap select the
Clear basemap option under the Basemap menu.
Drawing Objects
User-drawn objects drawn in ArcGIS are called notes.
Go to the Create group on the Home tab and select the
type of object you would like to create. When drawing
lines or polygons you can remove the previous vertex you
added by right clicking, but once the object is complete you
cannot edit the vertices.
Notes have a title and note content which can include
text, links and html.
How an object is represented graphically in ArcGIS, for
example the note above is depicted as a red push pin, is
called its symbology. You can change the symbology of a
note in the Appearance tab. The screenshot below shows
some of the options available for a polygon.
Saving
There are a few different things you can save in ArcGIS
Explorer.
To save a view go to View in the Create group on the
Home tab. This saves this horizontal position and zoom
level within the map you are viewing.
To save a whole map go the Explorer button in the top
left. You will have the choice under Save as to save your
map as an ArcGIS Explorer map or as a new basemap. In
both cases you are saving a *.nmf file. The difference is
that if you save it as a basemap it will be a static map, i.e. it
will not be editable. When you save your map you are not
saving the data that you see on the map, but a list of which
files contain the data and information about how you want
to view the data. That is except for note data which is saved
as part of the map. Therefore it is important not to move
or rename the files that contain the data used in your map.

You can extend the functionality of ArcGIS Explorer
Desktop with Add-Ins downloadable from http://
www.arcgis.com/home/group.html?owner=arcgis_
explorer&title=ArcGIS%20Explorer%20Desktop%20Labs.
Add-Ins include:
• Georeferencing – create spatial data for your raster
image so it can be shown on your map
• Terrain Profiler – uses ESRI’s sample server to
generate a terrain profile from a line drawn across
the terrain
• Feature Labeler – labels features in a layer using
values from the chosen field
• Street Viewer – view the Google Street View (if
available) for the location you click on the map
• Zoom to map scale – zoom to a map scale chosen
from a user-defined list of scales.
These are not ALL of the capabilities of ArcGIS explorer
but, this does give a taste of what it is capable of doing. I
encourage you to download it for FREE a give it a try.
Acknowledgments:
https://en.wikipedia.
org/wiki/ArcExplorer
Lizzy Atkinson, July 2012
www.ESRI.com
Michael Emery
GIS Specialist
memery@prwa.com

Further features of ArcGIS Explorer
Queries
In ArcGIS Explorer you can run queries on vector data.
You can query the attribute data or spatial data. For example,
an attribute based query would be “Which cities have a
population of more than 100,000 in Pennsylvania?”. Spatial
queries question the spatial relationship between features.
For example, “Which roads cross the Susquehanna River?”.
Presentations
ArcGIS Explorer can also be used to create presentations
where each slide is a map view. When the presentation
is run ArcGIS will transition smoothly from each map
view to the next. It is possible to add image overlays and
text to the slides. For more information see the Creating
a presentation section of ArcGIS Explorer online help
(http://webhelp.esri.com/arcgisexplorer/1700//en/).
An add-in is available to convert the presentation into
PowerPoint format.
Add-Ins
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Linesville Pine Joint
Municipal Authority

This Sewer Authority owns and operates the wastewater
plant, conveyance, and five lift stations along with 89 E-One
Extreme Grinder Pumps within the Linesville Borough and
surrounding Pine Township. The effluent from the Waste
Plant discharges into Pymatuning Reservoir.
The System is run on a daily basis by one Operator
and a Secretary. These two are responsible for all the
daily operations, maintenance, and administration of the
Wastewater Treatment Plant and collection conveyance
system.
Originally, Pine Township started a 537 Plan in the late
1980’s to build a plant for just the Township, but several
years later the Borough of Linesville, which plant was
dated from the 1960’s, wanted to join with Pine Township
and started a new 537 Plan. Thus formed the Joint
Municipal Authority.
LPJMA was formed in 2006 and started construction
of the project in the fall of 2009 with completion in June
of 2011. From inception to completion, LPJMA spent
many years planning, seeking Pennvest loans, grants
and actively working with Engineers, Attorneys and
Environmentalists.
Along with the new plant and lift stations, construction
consisted of 50,500 LF of 8, 10, 12 & 18 inch Pipe, 11,250
LF of 6” Pipe, 177 new manholes, 25,000 LF of low
pressure force main, 5,500 LF of 6” force main and 5,000
LF of storm mains. Also during construction, we replaced
about 19% of the Borough’s mains. All the old manholes
within the Borough were brick and the old pipes were clay
tile. Most of the older lines were installed in the 1930’s.
Upon completion of construction in June 2011, the new
Plant was ready to take over operations. We pumped out
the old Treatment Plant, located about ¾ miles away, to
the new Plant for start up. The new plant was more than
double the size of the old. The new Plant is a SBR 0.480
MGD, where the old Plant was a 0.208 MGD. The new Plant
has three SBR Tanks which are controlled separately by
the Headworks. The Aerobic Digester has a mechanical
Dewatering Valve. From the Digester it is piped to the
control / press building to be pressed and then sent to a
landfill. The average flow for the new plant is 0.180 MDG.
We have five lift stations. The Station from the farthest
point west flows to another lift station, then to the plant.
The farthest station to the east also flows to another lift
station before pumping to the main plant. The lift station
at the plant picks up flows from the north & south. All
the lift stations are built with ABS Controls / Pumps with
Mission Control SCADA. The Treatment Plant also has
Mission Control SCADA and a phone dialer as a backup.
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Each Lift Station was designed with a bypass pipe
installed in case of generator or pump failures. We could
hook up our Godwin CD150 Dry Prime Diesel Portable
Pump to keep the system running.
The LPJMA board worked with DCNR to get right of
ways for force mains. We maintain these right of ways
for DCNR as a plan for the future is to turn them into bike
/walking trails. We also have a long term lease for the
ground where the new plant is located.
DCNR has connected some of their properties located
around Pymatuning Lake, including the Spillway “where
the ducks walk on the fish”. Other connections include
a fish hatchery, a University Laboratory, a School and a
Molded Fiberglass plant.
Since construction has completed, we have been
working on the other 81% of the old system by relining
manholes, grouting manholes & pipes and lining mains
where we can. We have been doing smoke testing
throughout the Borough along with dye testing.
In 2016, we started a new policy of Pre-Sale lateral
inspections, which has proved to be very successful.
The LPJMA board consists of seven board members.
Each member has a 5 year term. Members include four
from Linesville Borough and three from Pine Township,
which alternates yearly to three from the borough and
four from Pine Township.
LPJMA has 849 customers and bills approx 1,036 EDU’s
at the user rate of $50.00 per EDU. Our collection rate is
around 95%. The tap in fee is $2,500.00.

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

PUT ALL YOUR SYSTEM’S INFORMATION
AT YOUR FINGERTIPS BY

GETTING IT MAPPED!

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

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

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

What you receive

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

An 11” x 17” truck book, a hard vinyl covered
book which includes large scale maps, printed on
reinforecd edge paper, displaying more detail and
accuracy for user-friendly in-field use.

•

All electronic files containing geographic data &
additional attribute data specific to each physical
asset being mapped.

•

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

Collection Systems

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

CALL TODAY TO SCHEDULE
YOUR FREE CONSULTATION!

Michael Emery

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

WWW.PRWA.COM/GIS
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Why We Do What We Do!
By Joel Jordan
As I travel the state providing training classes, I get many
questions on the PRWA training program and training/
certification in general. Certain questions repeatedly
come up. So, it is a good time to go over some of the most
common.
First, it helps to explain that a lot of the guidance
from PADEP to training providers is contained in
the Training Provider Manual for the Pennsylvania
Water and Wastewater System Operator Training
Program. This provides the “rules” that we, and all
approved training providers (aka Sponsors), must follow.
Common Questions/Answers:
1. “I completed this class on Thursday. When will I
get my credit (Contact Hours)? Or, when will it my
Contact Hours be reported to DEP or show up on
Earthwise Academy?
This question has a multi-part answer. First, and
most important, an operator earns the Contact
Hours immediately upon successful completion of
a PADEP approved course. The confusion is that
it may take up to 30 days for those Contact Hours
to show up on Earthwise. Regardless of when they
show up on Earthwise, the Contact Hours are still
earned when the course is completed.
2. “I have to renew my license and a completed course
is not showing up on Earthwise Academy transcript.
What do I do?”
If you are getting near the end of your renewal cycle,
there is space on the back of the renewal form to
enter the completed course information that aren’t
showing up on Earthwise. DEP will verify course
completion with the training provider.
3. “The class runs 8 am – 4pm, but it is only worth 6.0
Contact Hours. Why don’t I get 8.0 Hours?”
Only instructional time is allowed to count for
Contact Hours. Breaks and lunch are not allowed to
be counted. So, with breaks and an hour for lunch
there are only 6.0 hours of actual instructional time.
4. “I have an operator license in Pennsylvania and also
an adjacent state. Can I get Contact Hours in the
adjacent state for a PA approved course?”
Probably. Most states have criteria for earning
reciprocity Contact Hours. This involves
submitting the basic course material, proof of PA
course approval, and proof of course completion.
The operator submits this to the respective state
certification agency. Check with the operator
certifying agency in that state for specific guidance.
The operator is responsible for any fees.
If you have any additional questions, please, send them
to training@prwa.com.
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Remember, you can leave specific feedback on any PRWA
class and/or trainer at any time at: https://www.prwa.com/
pages/forms/contact-prwa/training-feedback-survey
PRWA Annual Training Conference
The PRWA Annual Conference in State College is right
around the corner (March 20-23, 2018). We’re working
diligently to bring you the highest quality classes, covering
all aspects of the water and wastewater industry. Over 70
classes, allowing you to earn up to 18 Contact Hours. Some
of the topics to be covered include Asset Management, Tank
Optimization, Wastewater Chemistry and Microbiology,
safety, regulatory updates and many more. You don’t want
to miss it.

Joel Jordan
Director of Education
jjordan@prwa.com

Sourcewater | Column
Food For Thought!
By Robin Montgomery
If you take the time to Google, What is Source Water
Protection?
Here are just a very few of the results you will find from
your search.
Ways to Protect and Conserve Groundwater
How can we protect the water supply?
• Dispose of chemicals properly.
• Take used motor oil to a recycling center.
• Limit the amount of fertilizer used on plants.
• Take short showers.
• Shut water off while brushing teeth.
• Run full loads of dishes and laundry.
• Check for leaky faucets and have them fixed.
Why is it important to protect our water supply?
It is the protection of water resources such as lakes, rivers
and groundwater from contamination or overuse. Protecting
water sources is important because it ensures there is
enough safe water for all of our uses - now and in the future.
How can we protect water from pollution?
What Can You Do?
• Conserve water by turning off the tap when
running water is not necessary.
• Be careful about what you throw down your sink
or toilet.
• Use environmentally household products, such as
washing powder, household cleaning agents and
toiletries.
• Take great care not to overuse pesticides and
fertilizers.
Ways to Protect and Conserve Groundwater
• Go Native. Use native plants in your landscape. ...
• Reduce Chemical Use. Manage Waste.
• Don’t Let It Run. Fix the Drip.
• Wash Smarter.
• Water Wisely.
• Reduce, Reuse, and Recycle.
How can we keep the water clean?
• Recycle Used Items. Recycling items - and properly
disposing of items that cannot be recycled - keeps
them from making their way to rivers and oceans.
• Minimize Chemical Use.
• Dispose of Hazardous Materials Correctly.
• Reduce Water Use.
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Keep Runoff Minimal.
Reuse Water.
Participate in Clean-up Efforts.
Keep Wetlands Intact.

How can we help keep water clean?
Try some of these ideas.
• Help clean up streams. Organize or participate in
stream cleanups.
• Plant vegetation along stream banks.
• Partner with professionals.
• Never pour chemicals down sinks or toilets.
• Use safe products whenever you can.
• Recycle and dispose of all trash properly.
• How can we protect our water supply?
Top 10 Ways to Protect and Conserve Groundwater
• Dispose of chemicals properly.
• Take used motor oil to a recycling center.
• Limit the amount of fertilizer used on plants.
• Take short showers.
• Shut water off while brushing teeth.
• Run full loads of dishes and laundry.
• Check for leaky faucets and have them fixed.
As you read through this, take notice to how every
question has the some of the same suggestions? So
conserve and protect is everyone’s responsibility! PRWA
takes source water protection seriously. You should too.
We are here to help! Contact us, we can help.

Robin Montgomery
Sourcewater Protection Specialist
rmontgomery@prwa.com

Stormwater
Conference

Special Thanks to our Conference Sponsor!
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New Members of PRWA
System Members

Bald Eagle Township Authority, Clinton County
Dutch Guidance LLC, York County
Lake Raylean Water Association, Susquehanna County

State Correctional Institute - Mercer, Mercer County
West Sheffield Water Association, Warren County
West Springfield Mobile Home Park, Erie County

Associate Members

Chemstream. - Homer City, PA

Chemstream offers clients a combination of specialized and commodity chemicals and patented water treatment equipment to enhance efficiency
and lower costs. Chemstream offers flexible product delivery and offers a range of container sizes (bags, pails, carboys, drums, totes, mini bulk, and
bulk) to fit every customer need.

Clinton Controls - Lock Haven, PA

Specializes in the design, fabrication and service of standard and customized industrial electrical control panels.

DRV, Inc. - Pittsburgh, PA

Variable Frequency Drives, Pump and Blower Controls

Juniata Geosciences, LLC - Alexandria, PA
Hydrogeologic and Environmental Consulting

Qumulis, Inc. - Halifax, PA

Data Center and Managed Services

Schneider Electric - Harrisburg, PA

Schneider Electric’s comprehensive integrated solutions enable a water or wastewater plant utility owner to achieve the maximum return from
an existing capital investment. From pumping stations to complex treatment works, we provide customized solutions that render performance
enhancements and operational efficiency. Our solutions generate up to 60% in energy and turnkey design cost savings, that offer cost containment,
procurement efficiency and equitable end user rates – and they qualify as green solutions, aiding in the reduction of carbon footprint.

Tri State Environmental Services LLC - Milford, NJ
From: August 10, 2017 - November 3, 2017

Answers to Training Column “The Multiple Uses of
the Davidson Pie Chart in Wastewater Math on Pages
10-11.
1. C
9. A
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2.

C

10.

D

3.

A

11.

D

4.

B

12.

C

5.

C

13.

D

6.

D

14.

A

7.

A

15.

C

8.

C
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Advertiser Index

Abel Recon ............................................................. 20
Accent Control ........................................................ 23
American Flow Control ............................................ 18
Aqua Chemical Supply............................................ 19
Bankson Engineers ................................................ 30
Bissnuss Inc .......................................................... 21
Core and Main ...........................................................7
Coyne Environmental Services .............................. 45
DN Tanks ................................................................ 9
EADS Group .............................................................. 58
Eichelbergers, Inc ................................................. 39
ENetPay .................................................................. 63
Entech Engineering Inc ........................................ 50
Exeter Supply Co., Inc .......................................... 32
Fox Tapping ............................................................. 3
Gibson-Thomas Engineering Co., Inc ...................... 3
Gwin, Dobson & Foreman ......................................... 21
Hanover Engineering ......................................... 62
Herbert, Rowland, & Grubic, Inc ............................... 41
HomeServe USA .................................................... 31

LB Water ................................................................. IBC
Mid Atlantic Storage Systems................................... 62
Mobile Dredging & Video Pipe........................... 49 & 52
52Municipal Management Corp .............................. 44
Pennsylvania Water Specialties Company............... 46
Pittsburg Tank & Tower ........................................... 2
Pro Tapping Inc. ................................................... 55
PRWA GIS Program ................................................ 57
Quad3 Group, Inc ...................................................... 53
RA Ross NE, Inc. .....................................................39
Senate Engineering.................................................. 42
Southern Corrosion ............................................... 45
SwiftReach ............................................................ 59
Tank Connection Affiliate ....................................... 41
USA Bluebook ........................................................ BC
W.C. Weil Company ................................................. IFC

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

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

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

