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We Make Water Work
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Give us your feedback at WWW.PRWA.COM/CONFERENCE!

SEE YOU NEXT YEAR!

March 20-23, 2018
The Penn Stater Hotel and Conference Center
215 Innovation Blvd, State College, PA 16803
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 Exhibit Hall Sponsors

 Another BIG THANK YOU   to Our Annual Conference Sponsors
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TRAINING  JULY 2017

For the latest training news search >> PaRuralWater

Date Course Hours Type County Instructor Member Non-Memb
7/11 #3610 Asset Management 4 W-WW Fayette D. Roslevich $90 $125

7/11 #821 Water Meters 6 W Adams G. Cowles $90 $125

7/11 #3245/6056 Troubleshooting SBR / Troubleshooting the Activated 
Sludge Process with a Microscope 6 WW Montgomery M. Gerardi $190 $225

7/12 #870 Emergency Response Planning for Small Communities 6 W-WW Monroe D. Muir $90 $125

7/12 #1780 Collection System Workshop 7 WW Chester Exeter $90 $125

7/12 #6950/6951  Odor Production, Prevention and Control in WW / 
Septage and Toxicity in WW 6 WW York M. Gerardi $190 $225

7/13 #6114 Operation of Wastewater Treatment Plants 5 WW Beaver M. Gregory $90 $125

7/13 #2897 Capacity, Management, Operations, and Maintenance 
(CMOM) and Asset Management 6 W-WW Clarion T. Goehring $90 $125

7/13 #7391 Intermediate Applied Math for Drinking Water and Wastewater 
Part II 6 W-WW Mercer W. Malehorn $90 $125

7/18 #821 Water Meters 6 W Venango G. Cowles $90 $125

7/18 #2377 Water Filtration Options 6 W Lycoming J. Jordan $90 $125

7/19 #441 Customer Service /Public Relations for Small Systems 6 W-WW Indiana R. Montgomery $90 $125

7/20 #2952 Securing Drinking Water and Wasterwater Treatment 
Facilities 5 W-WW Blair J. Jordan $110 $145

7/20 #6114 Operation of Wastewater Treatment Plants 5 WW Luzerne M. Gregory $90 $125

7/25 #3610 Asset Management 4 W-WW Dauphin D. Roslevich $90 $125

7/25 #2377 Water Filtration Options 6 W York J. Jordan $90 $125

7/25 #3245/6056 Troubleshooting SBR / Troubleshooting the Activated 
Sludge Process with a Microscope 6 WW Westmoreland M. Gerardi $190 $225

7/26 #1751 EPA Vulnerability & Emergency Response Plan 6 W-WW Centre D. Muzzy $90 $125

7/27 #870 Emergency Response Planning for Small Communities 6 W-WW Warren D. Muir $90 $125

7/27 #2952 Securing Drinking Water and Wasterwater Treatment 
Facilities 5 W-WW Lancaster J. Jordan $110 $145

7/27 #2897 Capacity, Management, Operations, and Maintenance 
(CMOM) and Asset Management 6 W-WW Berks T. Goehring $90 $125

7/27 #6110 Laboratory and Sampling Basics for Drinking Water 5 W Lackawanna W. Malehorn $90 $125

PRWA.COM/TRAINING
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 AUGUST 2017

* Schedule is Subject to Change

Date Course Hours Type County Instructor Member Non-Memb
8/2 #870 Emergency Response Planning for Small Communities 6 W-WW Lycoming D. Muir $90 $125

8/3 #3610 Asset Management 4 W-WW Blair D. Roslevich $90 $125

8/8 #2377 Water Filtration Options 6 W Westmoreland J. Jordan $90 $125

8/8 #6114 Operation of Wastewater Treatment Plants 5 WW Franklin M. Gregory $90 $125

8/10 #821 Water Meters 6 W Fayette G. Cowles $90 $125

8/10 #2952 Securing Drinking Water and Wasterwater Treatment 
Facilities 5 W-WW Clarion J. Jordan $110 $145

8/15 #2952 Securing Drinking Water and Wasterwater Treatment 
Facilities 5 W-WW Montgomery J. Jordan $110 $145

8/15 #3245/6056 Troubleshooting SBR / Troubleshooting the Activated 
Sludge Process with a Microscope 6 WW Dauphin M. Gerardi $190 $225

8/16 #6950/6951  Odor Production, Prevention and Control in WW / 
Septage and Toxicity in WW 6 WW Centre M. Gerardi $190 $225

8/16 #2377 Water Filtration Options 6 W Monroe J. Jordan $90 $125

8/17 #441 Customer Service /Public Relations for Small Systems 6 W-WW Beaver R. Montgomery $90 $125

8/17 #7391 Intermediate Applied Math for Drinking Water and Wastewater 
Part II 6 W-WW Berks W. Malehorn $90 $125

8/22 #6114 Operation of Wastewater Treatment Plants 5 WW Snyder M. Gregory $90 $125

8/23 #1751 EPA Vulnerability & Emergency Response Plan 6 W-WW Clearfield D. Muzzy $90 $125

8/24 #870 Emergency Response Planning for Small Communities 6 W-WW Warren D. Muir $90 $125

8/24 #821 Water Meters 6 W Dauphin G. Cowles $90 $125

8/24 #2897 Capacity, Management, Operations, and Maintenance 
(CMOM) and Asset Management 6 W-WW Luzerne T. Goehring $90 $125

8/24 #6110 Laboratory and Sampling Basics for Drinking Water 5 W York W. Malehorn $90 $125

8/29 #6950/6951  Odor Production, Prevention and Control in WW / 
Septage and Toxicity in WW 6 WW Mercer M. Gerardi $190 $225

8/30 #3610 Asset Management 4 W-WW Lehigh D. Roslevich $90 $125

8/30 #441 Customer Service /Public Relations for Small Systems 6 W-WW Venango R. Montgomery $90 $125

8/31 #2897 Capacity, Management, Operations, and Maintenance 
(CMOM) and Asset Management 6 W-WW Adams T. Goehring $90 $125

8/31 #6110 Laboratory and Sampling Basics for Drinking Water 5 W Centre W. Malehorn $90 $125

PA DEP
Approved
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We offer specialized training sessions 
to help water and wastewater 

professionals upgrade their skills, improve the quality 
of their utility’s service, and protect their community’s 
health. Our classes compliment the valuable training 
we already offer through our annual conference.  We 
are committed to making our courses both interesting 
and informative with an emphasis on practical 
applications of the information presented.  Also nearly 
all our training is PaDEP approved for continuing 
education contact hours! 

Date Course Hours Type County Instructor Member Non-Memb
9/12 #6950/6951  Odor Production, Prevention and Control in WW / 

Septage and Toxicity in WW 6 WW Lehigh M. Gerardi $190 $225

9/12 #2377 Water Filtration Options 6 W Schuylkill J. Jordan $90 $125

9/13 #870 Emergency Response Planning for Small Communities 6 W-WW Bucks D. Muir $90 $125

9/13 #3245/6056 Troubleshooting SBR / Troubleshooting the Activated 
Sludge Process with a Microscope 6 WW Luzerne M. Gerardi $190 $225

9/13 #441 Customer Service /Public Relations for Small Systems 6 W-WW Lancaster R. Montgomery $90 $125

9/14 #2897 Capacity, Management, Operations, and Maintenance 
(CMOM) and Asset Management 6 W-WW Westmoreland T. Goehring $90 $125

9/14 #2952 Securing Drinking Water and Wasterwater Treatment 
Facilities 5 W-WW Lackawanna J. Jordan $110 $145

9/14 #6110 Laboratory and Sampling Basics for Drinking Water 5 W Snyder W. Malehorn $90 $125

9/19 #2377 Water Filtration Options 6 W Mercer J. Jordan $90 $125

9/21 #2952 Securing Drinking Water and Wasterwater Treatment 
Facilities 5 W-WW Beaver J. Jordan $110 $145

9/21 #7391 Intermediate Applied Math for Drinking Water and Wastewater 
Part II 6 W-WW Adams W. Malehorn $90 $125

9/26 #6114 Operation of Wastewater Treatment Plants 5 WW Fayette M. Gregory $90 $125

9/26 #3245/6056 Troubleshooting SBR / Troubleshooting the Activated 
Sludge Process with a Microscope 6 WW Lancaster M. Gerardi $190 $225

9/27 #870 Emergency Response Planning for Small Communities 6 W-WW Indiana D. Muir $90 $125

9/27 #821 Water Meters 6 W Luzerne G. Cowles $90 $125

9/28 #3610 Asset Management 4 W-WW Montgomery D. Roslevich $90 $125

9/28 #6110 Laboratory and Sampling Basics for Drinking Water 5 W Berks W. Malehorn $90 $125

9/20 #6111 Distribution System Operation and Maintenance 5 W Venango Exeter $90 $125

TRAINING  SEPTEMBER 2017
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$
According to the recent performance evaluations 

(2009, 2012, and 2016) of Pennsylvania’s Safe 
Drinking Water Program by the U.S. Environmental 
Protection Agency (EPA), and by its own admission, the 
Pennsylvania Department of Environmental Protection 
(PADEP) doesn’t have enough staff to perform its 
core functions (i.e., sanitary surveys and unaddressed 
violations) in a timely manner.
Most recently, PADEP received a letter from EPA 
on December 30, 20161 regarding its performance 
evaluation of the PA 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 PADEP 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, PADEP 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 PADEP’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.  
In particular, PADEP has been cut by 40 percent and its 
staff reduced by 25 percent2 significantly impacting the 
services that PADEP 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 PADEP, 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.
PADEP responded to the EPA with a letter dated 
February 24, 20173 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.”
However, it’s puzzling why PADEP has not requested 
additional funding from the General Assembly after 
any of EPA’s performance evaluations.  Even after 
this most recent letter from EPA was splashed across 
newspapers, PADEP did not request additional funding 
at its 2017 budget hearings – opting to stick with its 
proposed fee package as part of its action. 
On April 12, 2017,4 EPA responded to PADEP’s written 
action plan saying: 
• “EPA remains concerned about Pennsylvania’s 

program performance in the interim until staff are 
hired in 2018 and trained and productive in the year 
afterward.” 

• “EPA recommends PADEP seek a temporary 
funding source to begin the hiring process earlier.”

• “EPA agrees that until the final rulemaking is 
promulgated and new staff can be hired and trained, 
Pennsylvania should continue to prioritize drinking 
water sanitary survey inspections and target its 
limited resources to ensure the highest level of 
public health protection.”

• “EPA also agrees that PADEP should submit 
quarterly updates on the progress of the action plan 
and alert EPA to any new challenges or changes in 
the proposed timeline.”

Proposed Rulemaking: Safe Drinking Water 
General Update and Fees (25 Pa. Code, Chapter 
109)5

“The Environmental Quality Board (EQB) proposes to 
amend Chapter 109 (relating to safe drinking water). 
The amendments include three parts:
1. 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. (continued on page 8)

DEP in Need of Funding for Safe Drinking Water Program
By Erik Ross, Government Relations
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2. Amend existing permit fees and add new annual 
fees to supplement Commonwealth costs and fill 
the funding gap ($7.5 million). 

3. 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 PADEP 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 PADEP has adequate funding to 
enforce the applicable drinking water laws, meet state 
and federal minimum program elements, and retain 
primacy (primary enforcement authority).”6 
Annual Fees
This 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 PADEP 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, have 
multiple ID numbers.  In fact, some of the large systems 
have over 60 ID numbers and would reportedly pay 
about $400,000, $600,000, and $800,000.
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.  
By the PADEP’s own admission (pg. 40 bottom of the 
Preamble), “systems serving 2,000 or more people are 
paying more for the Department’s services.”
In addition, under this Fee Package, § 109.1413 
(Evaluation of fees), PADEP is required to provide 
EQB with an evaluation of the fees and recommend 
regulatory changes every 3 years to address any 
disparity between the program income generated by 
the fees and the PADEP’s costs.
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)7

The Preamble also states that “the Board (EQB) is 
seeking comment on whether the proposed annual fee 
structure (based on population) is the most appropriate 
method.”  “As per section 4(c) of the SDWA, fees 
must bear a reasonable relationship to the actual 
cost of providing service.  PADEP also factored in 
affordability and equitability (i.e., ability to pay, or 
cost per person or household).”
• The Small Water Systems Technical Assistance 

Center Advisory Board (TAC) recommended that, 
prior to seeking fees from the regulated water 
suppliers, PADEP should first request adequate 
funding from the Legislature to maintain the Safe 
Drinking Water Program and its core functions, 
including upgraded IT systems.  [Pg. 43 Preamble]

• Further, TAC recommended that the PADEP 
should streamline operating costs and improve 
efficiencies before seeking fees.  TAC asserted that 
improving IT systems would greatly improve the 
efficiencies of the Department.  [Pg. 43 Preamble]

• Finally, TAC stated that the General Fund should 

DEP in Need of Funding for Safe Drinking Water Program  (continued from page 7)
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subsidize the small systems, not the ratepayers of 
the medium and large systems. [Pg. 43 Preamble]    

The Preamble does provide two additional options for 
annual fees:
1. Option #1:  Annual fee based on the number of 

service connections (estimating the number of 
service connections, using a flat per connection, 
and no minimum or maximum fees).
• “Smaller systems are paying considerably less 

than the Department’s cost to provide basic 
services.” [ Pg. 42 Preamble]

• “Larger systems are paying as much as 
21,084% more than the Department’s costs.” [ 
Pg. 42 Preamble]

• “Note: The Department does not currently 
have accurate data on the number of service 
connections.  This is not a required field in 
the Federal or Commonwealth databases.  To 
estimate the number of service connections, the 
population served was divided by 2.7 persons 
per household.” [Pg. 41 Preamble]

2. Option #2:  Annual fee based on the number of 
service connections (estimating the number of 
service connections, using a sliding scale rate per 
connection, and a minimum fee). 

However, PADEP put together the fee package with the 
goal to backfill the $7.5 million shortfall, as a result of 
cuts to the General Fund.  Therefore, no matter what 
option is chosen, the result will be basically the same 
– fees that do not bear a reasonable relationship to the 
actual cost of providing a service.
Permit Fees
§ 109.1404. Community and noncommunity water 
system permitting fees
This section establishes fees, based upon population 
served, involving the application for a construction 
permit or a major construction permit amendment.  
Why are permit fees being based upon population 
served?  Permit fees should be based on the scope 
of work (i.e., type of project, scope of the project, 
project size and complexity) and are independent of 
the system size.
Moreover, the proposal adds a fee schedule for requests 
for minor construction permit amendments.  
Conclusion
The water industry may not be opposed to the concept 
of user fees to pay for some of the resources that are 

consumed in regulating PWSs, but funding for the 
PADEP’s core functions should first come from the 
General Fund and any user fees should be structured 
to bear a reasonable relationship to the actual cost of 
providing a service as required by the SDWA.
Moreover, PADEP and the EQB need to 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.  
It should also be noted that the water industry is in 
the process of trying to come into compliance with 
the recently adopted RTCR and is still waiting for 
the PADEP to come back to the TAC with a Final 
Rulemaking regarding the Disinfection Requirements 
Rule.8  All the costs associated with compliance in 
these rulemakings must be taken into consideration.
Therefore, if Pennsylvania is serious about maintaining 
safe drinking water, Governor Wolf and the General 
Assembly should increase funding for PADEP’s Safe 
Drinking Water Program in the upcoming FY 2017-18 
state budget. S

1) 12/30/2016 EPA Letter to DEP, https://drive.google.com/file/
d/0B4Y3VQLxjkxObjZ0ZXlSVDZvRWc/view
2) “Gov. Wolf Proposes New Budget With Little New For The 
Environment,” PA Environmental Digest, 2/12/2017
3) 2/24/2017 DEP Letter to EPA, https://www.scribd.com/
document/340461258/DEP-responds-to-EPA-s-warning-about-
safe-drinking-water-program#from_embed
4) 4/12/2017 EPA Letter in Response to DEP’s Action Plan, https://
drive.google.com/file/d/0B4Y3VQLxjkxOV1BTdHRBUlBISmM/
view  
5) 5/17/2017 Environmental Quality Board Meeting Agenda 
and Materials http://www.dep.pa.gov/PublicParticipation/
EnvironmentalQuality/2017%20Meetings/Pages/default.aspx 
6) Preamble, Proposed Rulemaking: Safe Drinking Water 
(General Update and Fees) http://files.dep.state.pa.us/
PublicParticipation/Public%20Participation%20Center/
PubPartCenterPortalFiles/Environmental%20Quality%20
Board/2017/May%2017/7-521_SDW%20General%20and%20
Fees_Proposed/02_7-521_SDW%20General%20and%20Fees_
Preamble.pdf 
7) Act 43 of 1984, Pennsylvania Safe Drinking Water Act, http://
www.elibrary.dep.state.pa.us/dsweb/Get/Document-76320/
Safe%20Drinking%20Water%20Act.pdf 
8) 6/16/2015 & 6/30/2015, Small Water Systems Technical 
Assistance Center (TAC) http://www.dep.pa.gov/
PublicParticipation/AdvisoryCommittees/WaterAdvisory/TAC/
Pages/default.aspx.
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Water | Technical

Water as a beverage does not strike many 
individuals as an enjoyable, or even 

necessary, option.  However, many of those same 
individuals view a nice, cold beer as a pleasant 
alternative.  Sometimes, knowing what their 
water contains helps them to make that decision 
to avoid drinking water from a specific source. 
They may neglect to realize that water plays a key 
role in brewing beer, making up 95 percent of 
the finished product, never even considering the 
source from which the brewery had extracted the 
water.  It also contributes to flavor and supports 
yeast, which then eats sugar and turns it into 
alcohol.  Because brewing beer requires more 
water than it requires any other ingredient in 
the process and has such a vital role, the quality 
of water the brewery receives from its source is 
extremely important.
The quality of water in the brewing process plays 
an essential role for a number of reasons:
• The pH affects sugar composition, 

contributing to the strength of the beer, 
thus impacting the flavor expression to each 
individual’s palate.  

• The sulfate-to-chloride ratio dictates whether 
the beer has a higher bitter, hop balance or 
more of a sweeter, malt balance.

• Harder water can enhance hop flavor, hence 
the reasoning behind many breweries adding 
minerals back into their water.  Conversely, 
softer water allows for milder beers with less 
intense flavor profiles.

• Chlorine and other contaminants, can cause 
off-flavors in the beer.

Ions
Recall that an ion is an atom or a group of atoms that has a 
net positive or negative charge due to the loss or gain of an 
electron. The ions in brewing water are the cation (positive) 
and the anion (negative) components of the minerals dissolved 
in the water. The principal cations we’re interested in are 
calcium (Ca+2), magnesium (Mg+2), and sodium (Na+1). 
The principal anions are bicarbonate (HCO3–1), sulfate 
(SO4–2), and chloride (Cl–1).
The calcium cation is the principal ion that determines 
hardness. It promotes clarity, flavor, and stability in the 
finished beer. The magnesium cation also contributes to 
hardness and affects the mash pH, but to a lesser extent than 
the calcium. The sodium cation doesn’t contribute to water 
hardness. In small amounts (<100 ppm) it is benign, but at 
larger concentrations, it can cause the beer to taste minerally 
or metallic.
The carbonate family of ions is the big player in determining 
brewing water chemistry. Carbonate (CO3–2) and bicarbonate 
determine the total alkalinity of the water and raise the pH 
of the mash and beer. The sulfate anion accentuates hop 
bitterness, making it seem drier and crisper. It’s weakly alkaline 
but doesn’t contribute to the total alkalinity.
The chloride anion acts to make the beer seem fuller and 
sweeter. It has the opposite effect of sulfate. In fact, the sulfate-
to-chloride ratio is a good way to gauge the effect of the brewing 
water on the balance of the beer. For example, a sulfate-to-
chloride ratio of 2:1 or higher will tend to give the beer a drier, 
more assertive hop balance, while a beer with a ratio of 1:2 
will tend to have a less bitter, rounder, and maltier balance. 
However, this effect is just like salting and seasoning your 
food; it helps accentuate the flavors that are there but will not 
fix a bad recipe. Finally, you should understand that chloride 
is not the same as chlorine, which is used as a disinfectant. The 
concentrations of each are unrelated to the other.
(Water:  A Comprehensive Guide for Brewers, John Palmer and 
Colin Kaminski, p 31)

Quality Water, Quality Beer
By Danielle Roslevich
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Danielle Roslevich
Sourcewater Protection & 

Stormwater Planner 
droslevich@prwa.com

A simple shift at the local water treatment plant 
can impact an entire batch of beer.  This can occur 
during a contamination event of the sourcewater 
area.  While some larger breweries have their own 
treatment facilities, the smaller breweries rely on 
their municipal source.  They have no interest in 
using reverse-osmosis or other filtration methods to 
create “neutral” water, because completely neutral 
water would take away some important aspects of the 
fermentation process.  Intense filtration processes 
strip vital minerals for yeast to create a healthy 
fermentation environment for beer, which means 
ideally, breweries hope for the best possible source of 
water that has a good amount of these minerals and 
not too many contaminants.
In addition to all other health, environmental, and 
economic purposes to protect drinking water sources, 
keeping contaminants out of beer provides another 
important cause.  Of course, many individuals enjoy 
consuming beer, and some prefer it over water, but 
with all of the small, local breweries popping up in 
communities across the country, they increasingly 
play a vital role in local economies across the country, 
as well.  A sourcewater protection plan can provide 
these breweries with another layer of protection and 
help support our local communities.  If a water system 
has found difficulties in getting its constituents on 
board to participate in sourcewater protection for 
safe, clean drinking water, perhaps selling it as a 
means to protect their beer will persuade them to 
listen.
In 2012 there were 134 licensed breweries in 
Pennsylvania. For a partial list visit https://
en.wikipedia.org/wiki/List_of_breweries_in_
Pennsylvania.  Also the following page lists the 
detailed brewing parameters for source water. S
(chart on the following page)

Hardness and Alkalinity
Water hardness is defined as the amount of dissolved calcium 
and magnesium in the water. Hard water has a lot of calcium 
and magnesium; soft water doesn’t. Water softeners work by 
chemically replacing the calcium and magnesium in the water 
with sodium or potassium.
And here is the problem for brewers: recall that I said earlier 
that good brewing water should be moderately hard. It should 
have a minimum level of total hardness of about 150 ppm 
as calcium carbonate (CaCO3). Water softeners remove the 
hardness but leave the alkalinity behind.
Hardness and alkalinity are opposites. While hardness is 
calcium and magnesium concentration, alkalinity is carbonate 
and bicarbonate concentration. Alkaline water is high in 
bicarbonates. The alkalinity in water acts to raise the pH of 
the water and the beer, and this can be a problem for the beer 
flavor, especially for the paler styles.
However, the pH of the water isn’t what really matters. What 
really matters is the chemistry of the mash and wort. The grain 
bill can significantly affect the pH of the mash. For example, 
using dark roasted malts in the mash can neutralize alkaline 
water to achieve a proper mash pH.
So while knowing the water pH is slightly useful, the mineral 
composition of the water—and its effect on the wort and beer 
pH—is most important. Higher beer pH makes the beer taste 
dull. (Try adding half a spoonful of baking soda to a glass of 
tomato juice to taste the effect.) Low beer pH attenuates the 
beer flavors, and the beer will lose complexity.
How much alkalinity is high? Generally, high alkalinity 
is anything greater than 100 ppm as calcium carbonate. 
However, alkalinity greater than 50 ppm can be considered 
high for extract brewing because you are rehydrating a 
dehydrated wort that already has minerals and alkalinity in it. 
The alkalinity in your water will add to what’s already there.
Here is the bottom line: If your water is softened or highly 
alkaline, you should not use it for either extract or all-grain 
brewing. The alkalinity of water can be reduced by aeration 
and pre-boiling or by diluting it with distilled or reverse-
osmosis water.
(Water:  A Comprehensive Guide for Brewers, John Palmer and 
Colin Kaminski, p 32-33)
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Key Brewing Parameters for Sourcewater
When choosing a source for brewing beer, these are some contaminants that brewers look out for on water quality reports 
for sourcewater.  (Water:  A Comprehensive Guide for Brewers, John Palmer and Colin Kaminski, p 31)

Constituent Category Parameter (ppm) Why
Alkalinity (as CaCO3) Unregulated 0-100 brewing High alkalinity is problematic for mashing and promotes 

carbonate scale when combined with calcium magnesium.
Bromate Primary <0.01 MCL 

<0.01 brewing
Disinfection byproduct. Industrial contaminant.  Possible 
carcinogen.

Calcium Unregulated 50-150 brewing Fermentation, clarity, mash pH
Chlorine Primary <4 MCLG 

0 brewing
Residual disinfectant that can cause off-flavors in beer.

Chloride Secondary <250 SMCL 
0-100 brewing

Beer flavor – emphasizes malt character

Copper Secondary <1 SMCL 
<1 brewing

Copper is a toxin at high doses but is otherwise a nutrient. 
Oxidation catalyst in beer.

Haloacetic Acids (HAAS) Primary <0.60 MCL 
<0.60 brewing

Disinfection byproducts and probable carcinogens

Iron Secondary <0.3 SMCL 
0 brewing

Off-flavor, scale, corrosion risk

Magnesium Unregulated 0-40 brewing Fermentation, clarity, mash pH, but also supplied by malt
Manganese Secondary <0.05 SMCL 

0 brewing
Off-flavor, scale, precipitation causes gushing

Nitrate as N Nitrate Primary <10 MCL (as N) 
<44 MCL (NO3) 
<44 brewing

Excessive nitrates can indicate agricultural runoff.  Nitrates 
can be reduced to nitrites.

Nitrite as N Nitrite Primary <1 MCL (as N) 
<3 MCL (NO2) 
<3 brewing

Nitrites are a food preservative and as such are poisonous 
to yeast cells

Silicate Secondary <25 SMCL 
<25 brewing

Scale former and damaging in boiler systems and membrane 
systems

Sodium Unregulated 0-50 brewing Beer flavor –less is generally better
Sulfate Secondary <250 SMCL 

0-250 brewing
Beer flavor –emphasizes hop character and dryness

Total Dissolved Solids Secondary <500 SMCL 
500 brewing

Increase indicates high mineralization and great scaling 
potential

Triohalomethanes (THM) Primary <0.1 MCL 
<0.1 brewing

Disinfection byproducts and probable carcinogens 

Turbidity Secondary <0.5 ntu SMCL 
<0.5 ntu brewing

Increase indicates contamination and high scaling potential

(continued from page 11)
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The Brodhead Creek Regional Authority 
(BCRA) is a public, non-profit, water and 

wastewater Authority located in Monroe County, 
PA. The BCRA currently serves the Borough of 
Stroudsburg and portions of Stroud, Smithfield, 
Hamilton, Pocono and Tobyhanna Townships. 
The Authority’s water system was first organized in 
1876, as the Stroudsburg Water Company. In 1955 
the Borough of Stroudsburg purchased the water 
company and created the Stroudsburg Municipal 
Authority (SMA) and in 2005 the SMA became the 
Brodhead Creek Regional Authority, to better express 
its regional nature and historic ties to the Brodhead 
Creek. 
The brief history, noted above, began with the region’s 
abundant timber and surface water flows. Stogdell 
Stokes founded a timber mill on the Brodhead Creek 
in 1825 and built it into a thriving complex of business 
activity. In 1876, the Stroudsburg Water Company 
was organized, utilizing the spring bearing the Stokes 
name and locally known as the “Big Spring.” Water was 

supplied to burgeoning railroad business activities, 
as well as to the Borough of Stroudsburg. Increased 
demand necessitated the building of a reservoir along 
the Old Mill Run in present day Stroud Township. 
This reservoir source has since been abandoned. The 
first Water Treatment Plant (WTP) for processing 
Brodhead Creek surface water was built in the 1950s. 
The WTP has been upgraded and/or expanded twice, 
first in the late 1960s and again in the early 1990s. 
Wells 1 & 2 were developed in the early 1990s, and 
the 1st Bulk Water Agreement, with East Stroudsburg, 
was concurrent with the expansion of the Smithfield 
Service Area in 1998.
Current water source capacities include a conventional 
filtration WTP, treating surface water from the 
Brodhead Creek (permitted to 2.53 mgd); Wells 1 & 
2, within the Brodhead Creek Watershed (permitted 
to 1.44 mgd ea.); and a bulk water agreement with the 
Borough of East Stroudsburg (recently amended to 
.40 mgd). In 2010, the BCRA developed Well 3 in the 
McMichaels Creek Watershed (permitted to .97 mgd). 

Stroudsburg Water Company Pump House

Brodhead Creek Regional Authority
By BCRA
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Shortly after permitting, this source experienced water 
quality problems and was subsequently designated 
a GUDI source. The Authority has completed pilot 
testing of Micro Filtration technology and will begin 
construction of a membrane filtration facility, for this 
source in 2017.
The Authority is experiencing rapid growth and 
thus developing additional water resources and 
distribution infrastructure. A new water storage tank 
(800 K gal.) was constructed in 2016 and a sister 
tank, of similar capacity, will be demolished and 
rebuilt in the spring of 2017. This year also will see 
the following developments: a complete system-wide 
SCADA upgrade; two additional water storage tanks 
in design and/or construction phase (combined cap. 
2 M gal.); construction of the region’s first membrane 
filtration plant; construction of a new pump station 
(capacity 1.5 K gpm); acquisition of the Pocono 
Jackson Joint Water Authority (extending BCRA 
service into Jackson Township); and fulfillment of 
the current search for a Well 4 site. On the horizon is 

extension of service into Paradise Township, for the 
sole benefit of public water and fire protection to the 
Pocono Mountain School District.
In 2016, the BCRA provided safe drinking water to 
over 5,700 billing accounts, representing a population 
of over 30,000 people and including residential, 
commercial, public, and industrial users. BCRA 

(continued on page 18)

Water Treatment Plant Conventional Filters
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is treating approximately 2.65 million gallons of 
water daily (< 50% permitted capacity). The water 
distribution system currently consists of approximately 
125 miles of pipeline, 8 pump stations and 8 water 
storage tanks (combined cap. 12.5 M gal.) Other 
PWS upgrades include transition to computerized 
billing/records; GIS mapping of all physical assets, 
with the addition of historical maintenance data; a 
program for replacement of all manually read water 
meters with radio read meters; and a leak detection/
pipeline replacement program, which has taken the 
BCRA from an unaccounted for water loss percentage 
of aprox. 48% in 1995 to a loss percentage of approx. 
2% in 2016. This significant reduction is all the more 
remarkable because it occurred while the user base 
increased by approx. 60% and water withdrawals were 
held to an approx. 20% increase. 
The BCRA is a Water Authority that is rapidly 
evolving. The challenges associated with rapid growth 
are being addressed through the foresight of the 
Authority’s board of directors and the diligence of the 
management team, office staff, plant operators, and 

distribution crews. Some recent affirmations include 
a 10-Year Directors Award from the PFSW in 2014; 
an AWOP Award from the ASDWA in 2015; the 
maintenance of our PFSW Phase III Directors Award 
in 2016; and receipt of another “Commendable” 
designation from the PADEP after the 2016 Filter 
Plant Performance Evaluation. S

(continued from page 17)

Brodhead Creek Regional Authority 
Water Treatment Plant & Dam
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Ralph Yanora

PROTECT YOUR CUSTOMERS
& YOUR WATER SUPPLY...

WITH NO HASSLE!
Pennsylvania Rural Water Association 
has 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.

Call Ralph at 888-843-7155!
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We have some proposed changes to the way 
we will be operating our water distribution 

systems. The Proposed Disinfection Requirements 
Rule was published in the PA Bulletin on February 
20, 2016. The Environmental Quality Board (Board) 
proposes to amend Chapter 109 (relating to safe 
drinking water). The proposed amendments will 
strengthen water system requirements relating to 
microbial protection and disinfection requirements. 
The proposed amendments will protect public health 
through a multiple barrier approach designed to 
guard against microbial contamination by ensuring 
the adequacy of treatment designed to inactivate 
microbial pathogens and the integrity of drinking 
water distribution systems. This proposed rulemaking 
will go into effect upon final-form publication in the 
Pennsylvania Bulletin. The submission of a sample 
siting plan is required 6 months after promulgation to 
allow time for development of the plan.
The proposed rule includes the following:
• New monitoring and reporting requirements 

for surface water and groundwater under the 
direct influence of surface water (GUDI) systems 
regarding the calculation and reporting of CT/log 
inactivation values.

• A clarification that the minimum entry point 
residual for surface water and GUDI systems is 
0.20 mg/L.

• Increased disinfectant residual requirements in 
the distribution system from 0.02 mg/L to 0.2 
mg/L at all points in the distribution system. 
Monitoring must be conducted on a weekly basis 
as per a sample siting plan.

• New requirements for a nitrification control plan 
for systems that use chloramines.

The disinfectant residual requirements in the 
distribution system will apply to all community water 
systems and those noncommunity water systems that 
have installed disinfection.  The proposed amendments 
are intended to strengthen the distribution system 
disinfectant residual requirements by increasing 
the minimum residual in the distribution system to 
0.2 mg/L free or total chlorine. The Department's 

existing disinfectant residual requirements for 
distribution systems have not been substantially 
updated since 1992 and require the maintenance of a 
detectable residual that is defined as 0.02 mg/L. The 
Department's existing treatment technique is not 
protective of public health because a residual of 0.02 
mg/L does not represent a true detectable residual and 
the level is inadequate to protect against microbial 
growth within the distribution system. Some systems 
may need to make operational changes and effectively 
increase disinfectant residuals to 0.2 mg/L throughout 
the distribution system. 
This proposed rulemaking will go into effect 
upon final-form publication in the Pennsylvania 
Bulletin. The submission of a sample siting plan is 
required 6 months after promulgation to allow time 
for development of the plan. 
The distribution system is a critical and often 
under-recognized component of every public water 
system. Thousands of miles of pipes, pumps, valves, 
finished water storage tanks and other appurtenances 
link treated water from plants to consumers' taps. 
Distribution systems represent the largest majority 

CHAPTER 109: Upcoming Changes to our
Distribution System Disinfectant Residual Requirements

By Glenn Cowles
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of physical infrastructure for public water systems 
and their repair and replacement requires significant 
financial resources. The EPA estimates the 20-year 
water transmission and distribution needs for this 
Commonwealth at $9.3 billion, with finished water 
storage facility infrastructure needs estimated at 
an additional $1.6 billion (EPA Drinking Water 
Infrastructure Needs Survey, 2013).
 As distribution systems age, deterioration can 
occur due to corrosion, erosion of pipe materials and 
external pressures that can lead to breaches in pipes 
and storage facilities, intrusion and main breaks. 
In recent years, deteriorating water infrastructure 
in many parts of the United States has resulted in 
frequent water main breaks and other situations that 
can pose intermittent or persistent health risks (EPA, 
2010). Many of these deficiencies create pathways of 
contamination. Therefore, ensuring the integrity and 
effective operation of distribution systems is critical 
for public health protection. 
Systems may need to increase the frequency of or 
improve the effectiveness of existing operation and 
maintenance best management practices, such as 

flushing, storage tank maintenance, cross-connection 
control, leak detection, and effective pipe replacement 
and repair practices to lower chlorine demand and 
meet disinfectant residual requirements at all points 
in the distribution system. 
Now is the time to start looking at our distribution 
systems and determine if we will need to make any 
operational changes before we are facing a deadline 
to meet this proposed change. For the complete 
Pa Bulletin and more information, check out the 
following websites. S
Sources:
http://www.pabulletin.com/secure/data/vol46/46-8/278.html
h t t p : / / w w w . d e p . p a . g o v / B u s i n e s s / Wa t e r / B u r e a u 
afeDrinkingWater/DrinkingWaterMgmt/Regulations/Pages/
Proposed-Disinfection-Requirements-Rule--.aspx

Glenn Cowles
Water Technician 

gcowles@prwa.com



By Zane Satterfield, P. E., NESC Engineering Scientist

Complaints about the taste and smell of drinking 
water are all too common for many systems. This 

Tech Brief examines common taste and odor problems 
and provides techniques for dealing with them in the 
treatment plant.  Experienced water system personnel 
are well aware that most customer complaints are 
related to taste and odor problems. In fact, one reason 
that bottled water is popular with people is that taste 
and odor are less noticeable in the bottled water, or 
at least that’s the perception. By employing certain 
treatment techniques, plant operators may be able to 
reduce customer taste and odor complaints.

Here are some typical complaints:

• sewer smell,
• chlorine smell,
• chlorine smell and taste,
• rotten egg smell,
• petroleum smell or taste,
• metallic smell or taste, and
• earthy or fishy smells and tastes. 

Addressing taste and odor problems is somewhat 
challenging for a couple 
of reasons. First, these 
issues are, to some 
extent, “in 
the nose and 
tongue of the 
beholder.” In 
other words, 
what tastes 
or smells 
bad to one 
person may 
be perfectly 
acceptable 
to another.  
Second, the 
factors that 
contribute to 
taste and 

odor problems are classified as secondary drinking 
water contaminants, meaning that systems aren’t 
mandated to address them. Nonetheless, overcoming 
these problems can often be accomplished with 
routine treatment methods, many of them simple and 
inexpensive.

Sewer Smell

Some taste and odor problems don’t come from the 
treatment process or treatment technique but are due 
to maintenance issues (or the lack thereof). If water 
tastes or smells like a sewer or has a musty smell, the 
culprit is often stale water caused by a lack of turnover, 
water standing in dead-end lines, long service lines, or 
little-used lines in a new development. The best way to 
address this problem is through proper maintenance 
procedures, including line flushing at regular intervals. 
Don’t forget to account for the water used in line 
flushing in accountability reports your system may 
have.

Chlorine Smell

If tap water has a chlorine smell, but taste is not evident, 
it is possible that the water needs more chlorine, 
oddly enough. The chlorine residual has three parts: 
combined, free, and total. The sum of the combined 

chlorine residual and free chlorine residual is 
the total chlorine residual. When 

the chlorine demand has been 
satisfied, the combined 
residual increases 
as it combines with 
organic compounds or 
ammonia in the water 
to form chlororganics  

and chloramines.

These compounds 
may result in 

taste and odor 
problems. 

Adding

 

Taste and Smell Complaints
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more chlorine takes the treated water beyond the 
breakpoint and provides a free available residual. The 
figure shows the breakpoint chlorination curve.

The operator can use a chlorine field test kit to test 
at the complainant’s house for total and free chlorine 
residuals. If the free chlorine residual is zero or 
substantially less than the total chlorine residual, there 
is (or has been) a demand for the chlorine somewhere 
in the distribution system. To increase the free chlorine 
residual, flushing the distribution system in the area 
near the house can work. If flushing doesn’t work, the 
operator should increase the chlorine dosage at the 
nearest chlorine feeder and then flush the system again. 
Keep in mind that you have to deal with chlorine by-
products and add only enough chlorine to get the free 
residual close to or equal to the total chlorine residual.

Chlorine Smell and Taste

If tap water has a distinct taste and smell of chlorine it 
usually means there is a high chlorine residual in the 
water—maybe not above the maximum containment 
level of 4.0 mg/l or ppm, but high enough that the 
person finds it offensive to the taste.

If the distance from the plant to the end of the lines 
is long, the system may be chlorinating heavily 
to maintain a chlorine residual to the end of the 
distribution system. In this example, the people closest 
to the chlorination point or plant will probably have 
higher chlorine residuals, which may generate some 
complaints. One way to help reduce the heavy dosage 
would be to add a booster chlorination system in the 
distribution system. This can be done at a booster 
pump station, valve vault, or pressure-reducing station, 
provided there is electricity available to run the small 
injector pump for the chlorine injection. When sizing 
the injector pump, take into account the pressure in 
the line that will receive the injection.

If the system lacks funding or there is no site available 
to install the booster chlorination system and the 
chlorine residual is still within the maximum limit, 
the system can suggest that the customer install 
an activated carbon filter. This filter will reduce or 
eliminate the chlorine residual. (If you measure the 
chlorine residuals at a tap or house with activated 
carbon filters, you need to do it before the filter.)

During the summer when the weather is the hottest, 
chlorine dissipates and systems tend to chlorinate more 
in these months to make up for the demand. Systems 
may not want to invest in a booster chlorination 
system for only three or so months out of the year. 
If your system has a storage tank and if your state 
permits it, you can dose the water storage tank with a 
calculated amount of chlorine using the dose equation. 
This procedure would get the system through the 
summer months without going through the expense of 
a chlorination booster station. A drawback, of course, 
is that someone will have to climb the storage tank to 
add the chlorine.

Rotten Egg Smell

A smell like rotten eggs is a common complaint in 
groundwater systems. The rotten egg smell comes 
from hydrogen sulfide (H2S). H2S is not regulated 
by the national primary drinking water standards but 
may be regulated at the state level. While H2S does not 
usually pose a health risk at low levels (1 to 2 ppm), it 
is still a nuisance.

If the complaint is with a surface water system, the 
problem could be low turnover from lack of use or 
contamination from a sewer. This situation should 
be investigated immediately. If the complaint is only 
with the hot water in a customer’s house, the problem 
could be in the hot water tank. The magnesium rod 
used in heaters for corrosion control can chemically 
reduce sulfates to H2S. Replacing the water heater’s 
magnesium corrosion control rod with one made of 
aluminum or other metal may improve the situation.

Taste and Smell Complaints

(continued on page 36)
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When you consider that a large portion of the earth is covered with water, it is surprising that we have a 
very small portion that is freshwater (water we can safely drink).  Only 3% of all the water on the planet is 

freshwater, two thirds of this is frozen in glaciers and the polar ice caps.  Most of the rest is underground water.  
Just 3/10 of 1% of freshwater is surface water (lakes, rivers, streams)
We cannot survive without clean, reliable water.  It is our most important natural resource. Our water and 
wastewater operators have made it so consistently normal to have a good supply of freshwater and an efficient 
system to dispose of our wastewater that we all tend to take it for granted.
One fifth of the U.S. economy would grind to a halt without a clean reliable source of water.  61% of Americans 
rely on lakes, streams, and rivers for their drinking water while the other 39% rely on groundwater (aquifers and 
wells).
Pennsylvania has a total of over 86,000 miles of streams and rivers and over 161,455 acres of lakes.  According to 
the 2014 Integrated Report (DEP), 16,882 stream and river miles are impaired along with 37,759 acres of lakes.
The three leading causes of impairment are agriculture, abandoned mine drainage, and runoff from impervious 
surfaces: storm water runoff.
EPA defines an impaired water body as a waterbody that does not meet water quality criteria that support its 
designated use. The criteria might be numeric and specify concentration, duration, and recurrence intervals for 
various parameters, or they might be narrative and describe required conditions such as the absence of scum, 
sludge, odors, or toxic substances.
Storm water runoff is defined as rain or snow melt that does not initially infiltrate into the ground and runs off 
surfaces and is transported into nearby bodies of water. 

       1970                                                                                      2010

Major change in where our waterway pollution is coming from:
• Point Source: man-made water control system 
• Travels through a conveyance system
• Discharges from a discreet point or outfall into a body of water
• Nonpoint Source: agricultural runoff and sheet flow from forested areas
• Does not travel through a conveyance system or discharge from a discreet point 

or outfall into a body of water

Why it is Important to Control Our Storm Water
By Mark Gregory
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Storm water is the natural portion of the water cycle that replenishes our water supplies:
• When we alter the land surface through our activities, we alter the storm water cycle
• For example, little runoff will occur from most wooded sites until over an inch of rainfall has fallen. 

In contrast, a paved site will generate runoff almost immediately.  Impervious surfaces in built-up 
environments prevent the natural infiltration of rainfall into the soil. This reduces ground water recharge 
and the pollutant removal that occurs when runoff moves through the soil. With less infiltration occurring, 
both the volume and flow rate of surface runoff increase. 

• Development also reduces the amount of land available for vegetation, which would normally slow the 
flow of water and help filter contaminants. These changes have deleterious effects on water bodies. A 
relationship has been observed between the amount of impervious area in a watershed and surface water 
quality; degradation of water quality may begin with as little as 10 percent impervious cover.

The combination of more runoff, more often and at higher rates will create localized flooding and damage even 
in small storm events.  Throughout the state, over 95 percent of the annual rainfall volume occurs in storm 
events that are less than the 2-year storm event.  The net effect is that during most rainfall events, stormwater 
discharges are not managed or controlled, even with numerous detention basins in place.

There are three primary concerns associated with uncontrolled runoff:
1. increased peak discharge and velocity during storm events resulting in flooding and erosion; 
2. localized reduction in ground water recharge; and 
3. pollutant mobilization and transport. (continued on page 26)
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Mark Gregory
Stormwater Manager 
mgregory@prwa.com

Remember...
We All Live Downstream!

According to the 1983 Nationwide Urban Runoff Program (NURP) study2, 77 of 127 priority pollutants tested 
were detected in urban runoff. Contaminants commonly found in stormwater runoff include heavy metals, 
organic compounds, pesticides and herbicides, pathogens, nutrients, sediments, and salts and other deicing 
compounds.
Some of these substances are carcinogenic; others lead to reproductive, developmental, or other health problems 
following long-term exposure. Pathogens can cause illness, even from short-term exposure. Urban runoff is 
commonly collected in storm sewers and discharged to waterways untreated. Thus, surface water bodies that 
are used for drinking water routinely receive contaminants carried in runoff.  Under certain conditions, some 
contaminants may reach ground water through infiltration from the surface  
Many water utilities in the state have water treatment, wastewater treatment, and sourcewater protection that 
may be managed by the same group of people.  These groups now will be tasked with managing stormwater 
as another water utility for their communities. As we continue to build and grow in population, there will be 
more and more areas that will be covered with surfaces that do not allow water to go through the natural water 
cycle.  The quality of our storm water will decrease and the quantity will increase.  This will result in greater 
volume of polluted runoff reaching our rivers, lakes, and streams.  We need to address this storm water issue 
and minimize or alleviate it at each opportunity.  Utilization of expertise and wide-spread participation will be 
needed to make the storm water management program successful.  Water is our most 
important natural resource, we need to treat it as such. S

(continued from page 25)
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Recently Congressman Glenn “GT” Thompson toured the Bellefonte Wastewater Treatment Plant to 
obtain a first-hand look at the processes involved in wastewater treatment.  Congressman Thompson 

has been very supportive of the Association’s efforts to obtain funding that helps make training and technical 
assistance available and affordable.  Congressman Thompson and his staff were highly impressed with all of 
the parts to the treatment process and the amount of training, knowledge, and skill it takes to be a certified 
system operator.  As you know, the water and wastewater treatment industry is becoming more technical and 
complex, adding to the need for up-to-date training.   PRWA is trying to do its part by expanding its online 
training offerings while maintaining the classroom and conference opportunities.
  
No matter what part you play in this industry, you are important and valuable!  Success is when each of 
us does his or her part in harmony with each other.    Families, businesses, and communities depend on 
the industry to treat water so that our society can continue to flourish.  I encourage you to do your part by 
keeping your knowledge and skills at high levels and by working as a team with the people around you.
  
Pennsylvania Rural Water works to ensure we have the training and technical assistance necessary to help us 
reach our highest potential.   Contact the PRWA office if you need any training or technical assistance.  I am 
happy to coordinate any assistance you might need as well.  Please take the time to publicly 
thank elected officials like Congressman Thompson for their support of water and wastewater 
system operator training and technical assistance funds.  A letter to the editor is a great way to 
show an elected official that their support is appreciated. S 

Congressman Thompson, third from the left, stands next to his good friend, Tom Long, Bellefonte’s Senior Systems Operator
and Chief of Maintenance, second from the left, and with other Bellefonte Borough staff. 

Ralph Stewart
PRWA Vice President 

Bellefonte Borough Manager

Congressman Glenn Thompson
Visits the Bellefonte Wastewater Treatment Plant



KEYSTONE TAP SUMMER 201728

Sourcewater | Feature

When your drinking water wells are 
surrounded by prime farmland that has been 

farmed for over 250 years, providing clean drinking 
water can be a daunting task. This is what faces 
the Borough of Kutztown Water Department on a 
daily basis. Located in Berks County, Pennsylvania, 
Kutztown provides drinking water to over 14,000 
people, including Kutztown University. One of the 
challenges facing Kutztown is a water table that is 
located less than 10 feet below the ground surface, 
which makes the water quality very susceptible to 
land use practices. Also adding to the challenge 
is the abundance of sinkholes and interconnected 
dissolution features from the underlying carbonate 
geology. 

Recognizing these challenges, Kutztown, along with 
the Borough of Lyons and Maxatawny Township 

developed a combined Source Water Protection 
Plan. Nitrates in the groundwater was the main threat 
to Kutztown’s water, with nitrate concentrations 
approaching the Maximum Contamination Levels 
of 10 mg/l. Working with Berks Nature, a Saucony 
Creek Watershed restoration plan was initiated to 
address the nitrate issue. In addition to nitrates, 
sediment loading and nutrient runoff to the streams 
and groundwater was targeted for reduction. 
Numerous partners including other community 
water suppliers, teamed to clean up the Saucony 
Creek Watershed. Working with the individual 
family farms, many agriculture Best Management 
Practices (BMPs) were installed throughout the 
watershed. BMPs included stormwater runoff & 
barnyard controls, streambank fencing and cattle 
crossings, manure storage structures and riparian 
buffers.   

Saucony Creek Watershed Restoration:
Investing in Source Water Protection
By Spotts, Stevens and McCoy

Manure storage unit with a six-month storage capacity that allows the 
manure to be applied for optimum nutrient uptake during growing season.
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In 2002, the watershed restoration efforts 
commenced with the installation of over 9,000 
feet of streambank cattle exclusion fencing. The 
Kutztown wells are tested for nitrates on a quarterly 
basis and were tracked from 2000 through 2016.  
From 2000 through 2007, the nitrate concentration 
was consistently above 8 mg/l. From the end of 2007 
through 2014, nitrates were highly variable with only 
29% of the samples above 8 mg/l. For the last two 
years, 2015 through 2016, another downward shift 
in nitrates occurred, with the average concentration 
dropping to 4.4 mg/l. The current level of nitrates are 
now less than 50% of the drinking water standards. 

During the course of the past 15 years, 29 individual 
restoration projects were completed in the Saucony 
Creek Watershed. The conservation projects were 
funded by 13 partners with the bulk of funding 
coming from the U.S. Department of Agriculture, 
Natural Resources Conservation Service (NRCS) 
and the National Fish and Wildlife Foundation 
(NFWF). Through 2016, the BMPs were helping to 
manage nearly 270,000 pounds of nitrogen-nitrates 
annually. All of the various BMPs play a role in the 
reduction of nitrates in groundwater, but a major 
contributor is the manure storage units. In the past, 
many of the farms did not have adequate manure 
storage and the manure was spread on the fields 
regardless of the time of year, soil conditions or 
weather. Today, these same farms have a six-month 
manure storage capacity enabling the manure to be 
spread at the optimum time to increase the use of 
the nutrients for crop uptake. 

Improving water quality in a watershed is a 
challenge. It takes great partners, dedicated people 
with plenty of persistence and patience. When 
community water systems work together on a 
watershed scale, the results can be positive for 
the community including a decrease in treatment 
costs. Ultimately, clean drinking water and farming 
practices can work together in a mutual, sustainable 
way. The investment in source water protection is a 
good business decision. 

(continued on page 30)
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When farms do not have adequate manure storage, the manure is spread on the fields regardless of time-of-
year or weather conditions.  Pictured below is inadequate manure storage that would require daily or weekly 
removal for inefficient spreading on the fields throughout the entire year. S

(continued from page 29)

Inadequate Manure Storage
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Join Us Next Year!
MARCH 20-23, 2018
PRWA.COM/CONFERENCE

Annual Conference!            PHOTO ALBUM! 



Annual Conference!            PHOTO ALBUM! 

1 2 3

6 7 8

Congratulations Winners!
1. Friend of Rural Water ~ Sue Gantz, USDA RUS
2. Water Operator of the Year ~ Bradly Sprenkle, Red Lion Municipal Authority
3. Wastewater Operator of the Year ~ Cory Fronk, McAlisterville Area Joint Authority
4. Rookie Operator of the Year ~ Gary Clarkson, Woodward Township Sewer & Water
5. Wastewater System of the Year ~ Spring Township, received by Steve Aumiller
6. Source Water System of the Year ~ Mansfield Borough, received by Barry Cleveland
7. Water Systems of the Year ~ North Middleton by Lee Koch and Middlesex Township by Rory Morrison
8. Guy Shaffer Lifetime Achievement Award ~ Blaine Rhodes, Venango Water

54
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Absolutely. What is more likely to happen to your 
system, a contamination event preventing you 

from using a water source or a drought which may 
prevent you from using a water source? 
Although there was a heavy snowfall in the eastern 
half of the state in the spring, as of April 2017, twenty 
counties primarily in central and southeast Pa are on a 
Drought Watch. As the meteorologists say, a low snow 
winter doesn’t guarantee a dry summer, but if it is a 
dry summer, a lot of water systems will be in trouble. 
Especially systems that do not have a lot of sources 
or have sources that do not have the ability to supply 
large quantities of water under normal conditions. A 
groundwater aquifer or a reservoir can only hold a 
certain amount of water, too bad we can’t bank it, not 
for a rainy day but for a dry day.
How do you get your customers to conserve water? 
You could raise your water rates, hit them in the 
pocket book. If you’re charging $4.00 a thousand and 
raise it to $6 a thousand customers will complain 

and will try to conserve at first. They probably won’t 
or simply can’t conserve enough water to make a 
difference in their water bill and they will eventually 
go right back to their old habits which most likely 
aren’t water-wasteful anyways. It’s very difficult for a 
residential customer to reduce water consumption to 
a point where they see a difference in their water bill. 
That’s the bottom line, the water bill. And if Mr. or 
Mrs. Smith want to water the garden or their flowers, 
they’re going to. They’ll pay for that little extra water 
a month. 
Drought or no drought:
• Do you have a Drought Contingency Plan?
• Do you have large consumers of water on your 

system that you should be talking to now, before 
water levels become low? Given some warning, 
they may be able to change their water use 
practices to benefit both the water system and 
their own bottom line.

Is Water Conservation Source Water Protection?
By Don Muir
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• Do you have an interconnection with a neighboring 
system that you could use if your water source is 
not able to meet system demand? Have you talked 
to the system you plan on purchasing water from 
to ensure they can supply you enough water to 
meet your needs? Drought may be affecting them 
also.

• On the other hand, are you selling water to a 
neighboring system? What type of agreement do 
you have with them in the event your water supply 
diminishes? 

• Do you know how much water your system is 
losing due to leakage? Not all non-revenue water 
is due to fire hydrant flushing and inaccurate 
metering. For a small system, finding and repairing 
one or two leaks can lower their production 
more than having every customer reduce their 
water consumption 10%. A water system of 1,000 
connections produces approximately 200,000 
– 250,000 gallons of water per day. Put water 
conservation measures into effect and if you’re 
lucky you may reduce consumption 10%, about 
20,000 gallons per day. Repair one 15 gallon per 
minute leak and you’ll immediately start saving 

21,600 gallons per day. You’ll not lose any revenue 
like you would reducing consumption and 
you’ll cut down on electrical and chemical water 
production costs.

• Do you have a Source Water Protection Plan 
which not only address potential sources of 
contamination but includes emergency response 
and contingency planning measures to supply 
water to your customers if need be? 

I realize we go through this every year, but hopefully 
a small amount of planning on your part can lessen 
the impact of a dry summer and fall if we have one. 
PRWA has water conservation material that you can 
distribute to your customers, we have leak detection 
equipment we loan to members and we have staff 
that can help you develop a leak detection program 
to lower your water leakage. Give us a call, we’re here 
to help!! S

Don Muir 
Sourcewater 

Protection Specialist 
dmuir@prwa.com
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The best way to treat water containing H2S is to aerate 
the water. Aeration can be done by mechanical or 
chemical means. Mechanical aeration can be as simple 
as cascading the water over beads in a vented tank or 
pumping up to the top of a tower and letting the water 
fall through orifice plates (also called stack aeration). 
The more H2S present, the taller the tower or series of 
towers must be. This process gives more time to release 
the H2S through aeration. Be sure to properly vent the 
tank or tower to the outside.

Chemical aeration treats the water with oxidizing 
chemicals, such as potassium permanganate or chlorine, 
with at least 20 minutes of contact time. Whether you 
use mechanical or chemical aeration, it must be done 
before any other treatment or early in the treatment 
process and before any filters (if filters are used in the 
treatment process). Other treatment methods include 
ion exchange, oxidizing filters, manganese greensand 
filtration, and carbon filtration. Carbon filtration will 
work if the presence of H2S is low.

Petroleum Smell or Taste

Petroleum smell or taste sometimes occurs in 
groundwater systems that may be near areas of 
naturally occurring gas and oil. Benzene is often the 
main contaminant in this case, but there may be others 
as well. The U.S. Environmental Protection Agency’s 
National Primary Drinking Water Standards sets the 
maximum contaminant level (MCL) for benzene at 
0.005 mg/l or ppm with a public health goal of zero. 
If the contamination is not too severe, the best way to 
treat groundwater with this problem is to use activated 
carbon filters as soon as the water is pumped out of 
the well, then injecting chlorine as an oxidant before 
it enters a contact tank. The tank allows time for the 
chlorine to oxidize the contaminant.

The contact tank must be sized according to water 
consumption to give at least 20 minutes or more of 
contact time. If the contamination is more severe, 
aeration by mechanical means, such as stack aeration, 

along with the activated carbon and chlorine may be 
necessary. Activated carbon filters must be changed 
periodically. If this method doesn’t work, a new well 
may have to be drilled, and there is no guarantee that 
the same problems won’t be encountered.

Metallic Smell or Taste

If the water has a low pH, it is acidic and can corrode 
the inside of metal distribution and copper service 
lines, causing the material to leach into the water. 
Keep an eye on the finished water and adjust the low 
pH with caustic soda, soda ash, or another type of pH 
adjuster. When using a liquid feeder, mixing the soda 
ash with warm water will help dissolve the solution 
before injecting it into the water. Also having the room 
temperature where the liquid feeder is set at

62ºF or higher will keep the caustic soda or soda ash 
from crystallizing. (Caustic soda crystallizes at about 
54ºF.)

If the pH adjustment is not working, another way to 
help prevent corrosion would be to add a sequestering 
agent, which adds a coating on the inside of the line 
to protect the metals from corroding and leaching 
into the water. Typical sequestering agents are sodium 
hexametaphosphate and zinc orthophosphate. Adding 
a sequestering agent will also help keep iron and 
manganese in suspension in the distribution system. 
When you use zinc orthophosphate, remember that it 
is a heavy metal and is regulated for land application. 
If your state allows sludge from water plants to be used 
in land application or if the sludge from the water 
plant is piped to a sewage treatment plant, the zinc 
orthophosphate could cause additional problems.

Earthy or Fishy Smells

Other complaints include earthy or fishy smells and 
tastes that can usually be traced back to the source 
water. These problems vary with the changing seasons. 
One of the culprits could be algae growth. Algae are 
usually blue-green in color and are easy enough to spot 
if present in the source water.

If algae bloom is present in the source water, copper 
sulfate, a blue, odorless, crystalline or grayish powder, 
can be added to kill the algae. Check with the 
manufacturer of the chemical for the proper amount 
to broadcast on the surface of the water. Some states 
will not allow copper sulfate to be added to rivers or 
streams because it kills fish and aquatic life. But it may 
be acceptable to add the compound to reservoirs that 
are source water for drinking purposes. Only add just 

Taste and Smell Complaints  (continued from page 23)



enough to do the job. Several trips to the reservoir at 
different times of the year might be necessary.

If you can’t use copper sulfate for regulatory or other 
reasons, there are some alternatives. Adding an aeration 
pump to the source water is one. These mechanical 
aerators can be operated by battery, solar, or wind 
power, or direct electrical connection. In addition to 
eliminating algae, aerators can also reduce H2S, iron, 
manganese, and phosphorus.

Another problem occurs in the fall when leaves drop 
from the trees, and vegetation dies off depositing 
organic material in the water. Treating the water with 
potassium permanganate has long been used for taste 
and odor control under these conditions. Potassium 
permanganate usually comes in a dark brown liquid 
or a coarse, dark brown powder that can be dosed 
with a dry feeder or mixed in a slurry and added via 
a liquid feeder. Feed the potassium permanganate 
at the raw water intake to take advantage of the 
standing time available in the raw water transmission 
line and to insure that all of the oxidant is used up 
before the addition of other chemicals, such as 
chlorine disinfectant, coagulants (such as alum), or 
activated carbon. Normal dosages of potassium 
permanganate to control taste and odors ranges 
between 0.5 and 2.5 mg/l, depending on the 
degree of raw water contamination. The average 
dosage is approximately 1.0 mg/l. To determine 
the dosage and feed rate, jar testing is needed. 
Residual potassium permanganate analytical 
methods can be used to determine feed rates as well.

Activated carbon is another treatment option that can 
be used in conjunction with potassium permanganate. 
Activated carbon powder can be mixed in a slurry 
solution and added to the treatment process in the 
sedimentation basin or on top of the filters. If you 
use potassium permanganate and activated carbon, 
you should use up the potassium permanganate 
before the activated carbon is added. Some operators 
of very small systems hand-broadcast the powder on 
the sedimentation basins or filters when only used 
seasonally. Activated carbon is available in granular 
form and can be added as a two- to three-inch layer on 
top of the filters, provided there is room. The granular 
carbon layer should be removed after a period of time, 
because it will lose its effectiveness and be detrimental 
to the filters. Activated carbon will reduce or eliminate 
the chlorine residual in the finished water, so add it 
before any post chlorination. Activated carbon can 
also be used in solid form as extruded carbon filters, 
although they may be more expensive and would need 
to be plumbed into the system. S
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Every day in the United States, millions of people 
pass over manholes, either on foot or in vehicles, 

without noticing them. In fact, it wasn’t until about 25 
years ago that those in the water/wastewater industry 
paid much attention either – the old adage of “out of 
sight, out of mind” seemed to apply. Now the industry 
is recognizing just how vital manholes truly are to the 
country’s infrastructure and how their failure could 
ultimately lead to big problems throughout the U.S. 

Studies have shown that much of the groundwater 
and surface water that enters sewer systems does so 
through manholes, making them the potential weak 
link in the system. There are definite consequences 
if deteriorating manholes are not repaired. From an 
operations standpoint, infiltration from groundwater 
impacts the collection system as a whole. From a 
structural standpoint, if there is a lot of corrosion 
within the manhole, cave-ins can occur. 

Each component of a manhole is at a high risk of failure 
from normal wear and tear, not to mention factors such 
as exposure to hydrogen sulfide or poor construction. 
The manhole invert, which is the bottom of the 
structure, is the extension of the pipe inlets. They are 
particularly susceptible to leaks. The bench, the sloped 
floor between the invert and the wall of the barrel, can 
deteriorate from abrasion and corrosion. The barrel 
itself is prone to corrosion, which can lead to structural 
instability. Manhole rings are susceptible to movement 
from traffic loads, soil movement and the freeze/thaw 
cycle. 

Before Crisis Strikes: 5 Tips for 
Preparing for an Unplanned Outage

It's important to think about where you will put 
mobile equipment, especially if the emergency requires 
multiple trailers. 

The good news is, there are resources available to 
rehabilitate almost any defect that can be found in 
a manhole. The key is well trained and experienced 
applicators who understand that manholes are 
constructed of various materials that have different 
structural characteristics and require different 
rehabilitation methods. 

Manholes: A History

Before rehabilitation methods can be addressed, it is 
necessary to take a look back at the history of manholes. 
Manholes have been in existence in the United States 
for over 200 years, with some still in service dating 
back to the pre-Civil War era. At that time, bricks and 
mortar were the common materials used to construct 
manholes; however some were built with stone.

When inspecting older brick structures, many have a lot 
of brick still intact but very little mortar. Depending on 
the location and condition of the manhole, inspections 

can uncover a significant amount of root intrusion. In 
some extreme cases, soil can be seen. In the bottom 
area of the structure, deterioration of the bench can 
sometimes be observed. In this case, there may be 
separations or voids between penetrating pipes into the 
manhole structure. 

Although many of these older manholes are 
deteriorating, there are some that have stood the test of 
time. The life span of brick manholes is a testament to 
the craftsmanship of the builders, especially considering 
that the bricks were hand-laid. These men were artisans 
– the pride they took in their work is evidenced by the 
very fact that many of these manhole structures still 
exist. 

Manhole Inspection Key to
Collection System Performance
by Denis Pollak, Condition Assessment Manager for V&A Engineering

Brick Manhole
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During the mid-20th century there was a shift away from 
brick and mortar manholes to precast concrete. Areas 
of spalled concrete and exposed aggregate are typical 
for manholes built during this time. For the most part, 

the typical life span of precast concrete manholes is 50 
years. This means that now is the time when manholes 
built in the 1950s and ‘60s are beginning to fail. These 
manholes need to be inspected and any problems need 
to be addressed as soon as possible.

In the later 20th century, some manholes were 
constructed with cast-in place concrete. The condition 
of this type of manhole typically depends on the quality 
of the installation process. For example, if reinforcing 
steel was used, how much concrete cover is over the 
steel? Those manholes with adequate or more than 
adequate cover are still in good condition for the most 
part, and with proper inspection and maintenance can 
have a life cycle of 40-50 years. Those with inadequate 
cover are already beginning to deteriorate. 

The life cycle of both cast-in place and precast concrete 
manholes depends primarily on two factors: the severity 
of H2S exposure and the quality of the construction. 
H2S eats away at concrete and causes corrosion and, 
ultimately, the failure of the manhole structure. Poor 
construction methods can lead to the premature failure 
of the concrete or lining.

Current Manhole Construction

In the world of manhole construction today, materials 
such as HDPE, concrete with corrosion reducing 
additives and plastics are used. Newly constructed 
concrete manholes are rarely seen without liners. Better 

(continued on  page 40)

Poured-in-place Manhole
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specifications are used, and this along with improved 
construction practices typically means that newly 
constructed manholes will have a life cycle of 50+ years. 
However, the lasting power of T-lock and other liners 
depends on the contractor – a poorly installed T-lock 
liner can fail within the first 10 years. 

Some new manholes have HDPE liners installed versus 
T-lock. HDPE has its merits; it is a stout material that 

is manufactured to be thicker than T-lock. Concrete 
manholes with properly installed HDPE liners can last 
40-50 years without deterioration. 

There are also some manholes built out of HDPE 
rings. There are several advantages of this type of 
construction: 1) It doesn’t require the installation of a 
liner, 2) It is relatively lightweight, which means that 
a lot more of it can be loaded onto a truck, translating 
into money saved and 3) The handling of the material 
is much easier – heavy equipment is not necessary. It is 
most likely that HDPE ring manholes can last 75-100 
years. 

Manhole Inspections

With over 20 million manholes in the nation and 
many of them in poor condition, what can be done? 
The first step is to inspect the manholes to determine 
their condition. The best practice for the manhole 
inspection is to use a combination of technology and 
getting down into the trenches. An initial investigation 
can be conducted with the use of a CCTV camera.

If a particular area appears to be in good shape, further 
investigation is not required until the next round of 
maintenance checks. If the area appears to be in poor 

or questionable condition, then a confined space entry 
into the manhole is performed. An inspector can pound 
on concrete and “get a feel” for more than just what 
the camera shows. However, technology is extremely 
helpful in this part of an initial manhole inspection. 
Viewing the manhole via camera limits the number of 
confined space entries, keeping workers safe and costs 
down. 

Manhole inspectors are like detectives – consistency 
is necessary in all aspects of investigation in order 
to make the most of the clues. The inspector needs 
to look closely at all defects and document his/her 
visual observations. This is why NASSCO’s Manhole 
Assessment Certification Program (MACP) is a 
valuable tool. This program allows for consistency of 
documentation and a repeatable process for evaluation. 
In this way, a long-term approach to manhole 
rehabilitation can be undertaken rather than simply 
reacting when problems arise. 

The goals of MACP coding are to define attributes and 
features of the structure, document and explain defects, 
develop ratings for each applicable component of a 
manhole – structural rating, O&M rating, I/I rating – and 
record dimensional data that can be used for selecting 
rehabilitation methods. This standardized method for 
reporting the results of condition assessments keeps 
everyone on the same page, promotes cost efficiency 
and avoids unnecessary rehabilitation work. 

Rehabilitation Methods

In most cases, rehabilitation of the manhole is chosen 
over replacement due to cost and logistics. When 
determining what rehab methods to use for a particular 

(continued from page 39)

Pre-cast Manhole

HDPE Lined Manhole
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manhole, it is important to note that a one-size-fits-all 
approach is not the best idea. No two manholes are 
identical. Site specific considerations such as physical 
location, access and right of way can be different for two 
manholes suffering from the same internal corrosion 
issues. 

Fully understanding the challenges involved will help 
guide the rehab process. For example, where is the 
manhole located? Poor access to a manhole can greatly 
impair the ability to rehab that particular manhole. 
Are there any traffic control measures that need to 
be considered? What about flow issues, elevated H2S 
levels or moisture? Will it be necessary to ventilate and 
dehumidify? Is there root intrusion and/or infiltration? 
What are the cost constraints? How long does the rehab 
need to last? A 50-year fix isn’t necessary if manhole 
replacement is planned for 10 years down the road. 
Being armed with the answers to these questions will 
help ensure that the rehab process goes smoothly. 

Depending on the answers to the above questions and 
the specific defects of the manhole, coatings, liners or 
a combination of both may be used to fix the damage. 
When it comes to coatings, spray applied epoxies, 
urethanes and cementitious coatings that are calcium 
aluminate based are all used in rehab work. Other 
options include repairing existing liners with a similar 
material. Arrowlock® is a PVC-like material that uses 
mechanical adhesion to repair failing T-Lock® liners. 
There are also other products, such as Linabond®, that 
uses a chemical adhesion process to achieve the same 
type of repair. 

At times, a combination of methods may be appropriate. 
For example, failing T-Lock® may be cut out and the 

concrete beneath coated. If using a combination 
method such as this, the two rehab methods need to 
work well together, with a proper interface occurring 
between the coated concrete and the remaining liner. 

Full replacement or installation of structural liners, such 
as Poly-Triplex® Liners, comes into play in situations 
where a coating simply isn’t enough to fix the problem. 
The old liner is replaced with a new structurally 
reinforced cure-in-place liner. 

Regardless of the rehabilitation method chosen for a 
particular manhole, the goal is to create a corrosion 
barrier to prevent manhole deterioration. Although 
the main consequence of a failing manhole is I/I, in 
extreme cases dangerous conditions can result from a 
corroded, deteriorating manhole. S

About the Author:  Denis Pollak is Condition Assessment 
Manager for V&A Engineering, an independent consulting 
engineering firm specializing in corrosion engineering, coatings 
system management, and condition assessment services. Pollak 
has more than 35 years experience in project management on 
water and wastewater projects. He was a founding member of 
the California Water Environment Association Southern Sections 
Collection System Committee and is a former President of the 
CWEA, San Diego Section.

Rehabilitated Manhole
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“A nyone can run a company when things are 
good. It takes a lot more effort when things 

are going wrong.” A guy I once worked with said this 
about a small, privately-owned engineering company 
where we worked that was experiencing first-hand 
the effects of the 2008 economy. From a water and 
wastewater treatment aspect, those words also ring 
true: when things are running smoothly, times are 
good. 

Conversely, when things begin falling apart, the other 
side of the statement comes into play. It’s a long list 
of routine, everyday components in this industry 
that can make or break a plant in very short time, 
usually with little to no warning. The issue I speak 
of is perhaps more frustrating in such a variable and 
flexible industry that constantly requires adaptation 
and change to meet treatment demand, often without 
the ability to plan or financially prepare. Certainly in 
theory, and mostly in reality, an upgrade is the most 
announced, planned, and prepared for improvement 

operators will experience – in that regard, an upgrade 
is a luxury compared to most unannounced and ill-
timed issues operators are faced with. The frustration 
enters when this fully engineered, designed, and 
constructed project becomes hard reality and 
operators have the task of making it work and things 
begin going wrong.

The Borough of Chambersburg sewer treatment plant 
went from a relatively simple, albeit dated operation 
to that of one capable of meeting current and future 
capacity and nutrient removal needs beginning in 
early Fall 2013 and finishing early Spring 2017. The 
upgrade comprised of new headworks handling of 
sewage, additional aeration and final clarification, 
nutrient removal capabilities through the conversion 
of aeration tankage to pre and post-anoxic chambers 
including chemical addition, and a reworked solids 
handling process. In short, the plant took on the 
appearance of a war-torn country for over three years.

Upgrade: An Operator’s Perspective
Chambersburg

Sewer Treatment Plant Under Construction
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As follows is a short list of what was found to be 
surprising during the project, but quickly became 
self-evident:

• This was an upgrade for an existing plant that 
had been upgraded multiple times in the past; 
therefore, there were always additional pieces 
of the process that had to be tied-in which 
did not allow for any one aspect to be stand-
alone constructed from start to finish. This was 
thoroughly frustrating in that during the majority 
of the three years nothing was 100% completed 
until almost the beginning of the third year. 
Then within the last six months of construction 
everything came online at nearly the same point 
in time.

• Despite having both a design engineer and a 
review engineer working in collaboration on 
the project, design does not always take into 
account the construction process. In fact, aside 
from specifying the equipment and the overall 
finished design in drawings, there were instances 
in which critical details were completely left to 
the contractor and plant operators to resolve in 
the field.

• Physical start-up and incorporation 
of new equipment and process 
control is often left to operators and 
the contractor who collectively may 
have no prior working knowledge 
as to how to best operate the new 
equipment or process that has just 
been designed and constructed. 
The engineer was relied upon to 
provide both direct and third-party 
guidance throughout; however, a 
fair portion was to be figured out 
in the field as no two plants and 
processes are alike.

One action that greatly improved plant 
operation and permit compliance 
throughout the upgrade was 
communication. The contractor and 
operators had very open and clear 
channels of communication which 

was essential in planning various shut-downs, tie-ins, 
start-ups, and incorporation of new process controls 
into plant treatment. 

Another key aspect was asking questions, and 
subsequently, listening to the answers. The Borough 
asked questions of everyone involved throughout 
the project from the engineer to third-party 
vendors. More importantly, when the answers to 
those questions were unclear or required further 
clarification, additional questions were asked. One 
specific outcome of asking questions and listening to 
answers that is headed in a positive direction was the 
willingness to sit down and discuss with a third-party 

Upgrade: An Operator’s Perspective

(continued on page 44)

Sewer Treatment Plant Completed
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vendor options for adaptive control and monitoring 
of a chemical feed system that the design engineer 
brushed aside in thinking that the process benefit 
would not warrant the cost incurred.

Most recently, as new nutrient removal and solids 
digestion process controls have been placed online 
and are fully operational, operator patience is 
critical. Process numbers and indicators that were 
once the norm are now anything but reliable and 
consistent. There are now meetings, constant 
checking of SCADA controls, field-verification of 
process treatment, additional sampling and testing, 
running of numbers, communication in the form 
of email and teleconference, and troubleshooting 
of both new and old equipment that comprises a 
routine workday at a post-upgrade treatment plant. 
In an industry where lag time is so prohibitive to 
seeing immediate results to process adjustments, 
attempting to completely change the system 
operation and waiting out the witnessing of the 
effects can be nerve-wracking. It takes a lot more 
effort when things are going wrong. S

(continued from page 43)

Sewer Treatment Plant Completed
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I know this will sound like I am beating the proverbial 
dead horse, and you had to have heard this before, 

but! If you do a comprehensive I&I study and then 
take appropriate action to rectify the problem areas, 
then you can save Thousands of dollars on the cost 
of plant upgrades. You need to start at the beginning 
and work your way to the end. The beginning is the 
collection system, and the end is the plant. The less 
water in the collection system then the less water in 
the plant. The least amount in the plant then there 
is less in electrical, chemical, and maintenance costs.

Just start with breaking down your system into areas 
and do flow monitoring of each section. Find out 
where the greatest flow is coming from then do a 
proper smoke test. Then if necessary dye test, then 
camera, and then fix or replace. The approximate 
cost of I&I treatment is $5.00 to $8.00 per thousand 
gallons. So how much in a year’s time do you treat? 

Now what kind of savings would it be for you?

Hopefully your flows are down due to drier weather. 
And you can do some smoke testing to give you a 
quick idea where the damage or open connections 
of inflow and infiltration are. Smoking is quick and 
for the most part accurate. Dry soil is needed to have 
smoke come up through the ground. Even if the soil 
is wet, you can still find things such as down spouts, 
storm drains, floor drains, and possible sump pumps.

Now prioritize the severity of what you found. 
Choose your option on repair or replace. Do you have 
one or two small breaks or joints that need repaired? 
If so use “Cure in Place” (CIP) Point Repair. If you 
should have to do more than three point repairs in a 
manhole-to-manhole run, don’t waste your time and 
money. Do a manhole-to-manhole CIP the entire 
length, it will cost about the same. 

Don’t forget to do manhole inspections. There is more 
bang for your buck in manhole rehab. Why you may 
ask? Because it is easy access and in older systems 
manholes are a large contributor of I & I. There are 
many options to choose from to make them water 
tight again. Options that you can do yourself or have 
a contractor do. Your dollars can be spent wisely in 
the collection system that will save you dollars at the 
plant. Remember, “a tight ship is a worthy ship.”

If these previous options don’t fit, then maybe you 
will have to replace. Instead of ripping up the streets 
to put in new, you can opt to do “PIPE BURSTING.” 
What is pipe bursting? It is where you open a hole at 
each manhole-to-manhole run and they fix a special 
cutting head on the end of the pipe and pull or push 
the new through the old. As it is being pushed or 
pulled, it is bursting the old pipe in the ground and 
moving it away from the new as it replaces the old all 
at the same time. If there are lateral connections on the 
line, they will need to be dug to reinstate them on the 
system. Some digging must be done, but not nearly 
as much as full dig and replace. Options! Options! 
Options! You need to choose, but choose wisely so 
you save those dollars at the Treatment Plant.

What’s On Tap?
By Chris Shutt
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Just like leak detection on a water system, looking 
for I & I in the collection system is a never-ending 
process. We live in an area that has 4 seasons. The 
ground shifts and moves and when it shifts and 
moves it makes breaks and openings in the pipe. So 
fix and repair and then enjoy the savings. Then start 
the maintain process. DON”T fix and forget.

That’s it for now and I will see you around the system. 
So “Remember, Be Proud of What YOU Do and Do 
it Well”! S

PS:  Did you know that as far back as Babylonia 
Formal brick construction sewers took wastes away 
underground?  

Chris Shutt
Distribution & Collection 

System Specialist 
clshutt@prwa.com

Ziggurat and ruins in Ur near 
Nassiriyah of ancient Babylon
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The best things in life are free.  Love, respect, 
friendship, family, forgiveness, down-home 

goodness, and grandma’s apple pie cannot be 
purchased.  Even the Beatles sang “Can’t Buy Me Love.”  
These blessings can only be given.
Yet what about all the ‘free’ offers today?  Can they be 
trusted?  Free vacations (with a 90-minute time-share 
presentation)?  Free samples at the grocery store?  Free 
magazine subscriptions?  Free websites like www.
freecycle.org and www.craigslist.org?  Free classified 
ads?  Free shipping?  Free money?  Free education?
Ultimately nothing is free for someone somewhere is 
paying the bottom line.  I only remember one thing 
from high school economics, “TANSTAAFL” was 
posted above the door. “There ain’t no such thing as a 
free lunch.”  Beware the hook beneath the bait!
Yet, one free resource worth serious consideration for 
water utilities is free and open source software.  (Free 
and open source software are both free, but open source 
software also makes the ‘source code’ available to other 

software developers.)  Every water utility should be 
aware of the savings opportunity, tight budget or not.  
The challenge is that offers of free software can include 
great value, but other times often include great danger 
and a hefty price.
Many offers of free software are truly a dangerous 
hook covered with bait.  The free or low cost software 
promises a solution, but in the end the promise 
conceals a hidden agenda.  At the worst, ‘malware’ is 
software that secretly contains a virus that is designed 
to harm, steal information, or even take your computer 
hostage for a ransom.  There is also ‘adware’ which 
may provide the promised software function, but also 
requires the viewing of advertisements.  Some ‘adware’ 
is actually respectable and so this is not necessarily a 
show stopper.  However, other ‘adware’ is rude and may 
even prevent you from uninstalling the software.
There are a few simple precautions that will help you 
avoid the pitfalls so that you can still take advantage of 
the great value that is available.

The Best Things
in Life are Free
by Jeff Martin
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• Only download software from trusted websites 

such as http://download.cnet.com  and https://
sourceforge.net.   These two well-known sources, 
among others, check for viruses.

• Confirm your software choices with a trusted I.T. 
professional.

• Check the download statistics for the software.  
Free software used by thousands of people is more 
trustworthy that software used by hundreds.

• Read independent software reviews from trusted 
websites owned by legitimate companies.  Beware 
that ‘malware’ creators may even create fake review 
websites to advertise their ‘malware’.

• Update all your anti-virus software before installing 
any new software and test the new software on 
one computer first before installing it on all your 
computers.

You might further question why any free software could 
be trusted.  After all, “There ain’t no such thing as a free 
lunch,” so why should a free lunch be trusted?  What 
valid motives could software developers actually have 
for giving software away for free?  Actually there are 
some very interesting and useful motives that explain 
the popularity of the open source movement and 
free software.  Perhaps the simplest to understand is 
‘adware.’  Software companies give their software away 
and make a profit selling ads.  TV networks make their 
money the exact same way.  However, more difficult 
to understand, but even more successful are the free 
and open source software projects that are totally and 
completely free for us the user!
Sun Microsystems funded the development of Open 
Office, a totally free replacement for Microsoft Office, 
and made the decision to give the software away in 
2001.  They wrote the software to escape the premiums 
they were paying Microsoft and they gave it away to 
increase the user base and further improve the software 
for a huge win.  Read the Open Office ‘Birthday Story’ 
here http://www.openoffice.org/editorial/ec13Oct.
html.  Check out the Open Office usage here https://
wiki.openoffice.org/wiki/Major_OpenOffice.org_
Deployments.  Entire countries and corporations have 
turned to Open Office to save expense.
Linus Torvalds, unknown to many, is one of the 
founding fathers of the Open Source movement, https://
en.wikipedia.org/wiki/Linus_Torvalds.  He with the 
help of a few at first and many more later actually built 
a computer operating system that they permanently 

licensed as open 
source and gave away.  
They wanted a better 
Operating System and 
their system became 
known as ‘Linux’ and 
is now the foundation 
of 66% of web servers 
worldwide!  Linux is 
even making inroads 
to the desktop market 
because it is free and 
many feel it is better.
So what does this 
mean?  This means 
that even more of the 
best things in life are 
truly free!  I use Open Source software every day and 
my own favorite list includes:
• Word Processing+,  http://www.openoffice.org
• Scan to Print,  http://icopy.sourceforge.net
• Anti-Virus Protection,  http://www.avast.com
• Media Conversion,  http://www.dvdvideosoft.com
• Photo Editing,  http://www.gimp.org
• Web Browser and Email,  http://www.mozilla.com
• PDFs,  http://sourceforge.net/projects/pdfcreator
• Zip / Unzip,  http://peazip.sourceforge.net
• Backup,  http://www.2brightsparks.com
• FTP Client,  http://winscp.net
• HTML Editor,  http://kompozer.net
• Content Management System,  https://drupal.org 
Maybe there is something we can learn from the success 
of free and open source software in our personal lives 
and even in the water industry.  For further reading 
check out https://en.wikipedia.org/wiki/Open-
source_software and https://en.wikipedia.org/wiki/
The_Cathedral_and_the_Bazaar.
Email me with questions about your software! S

The Best Things
in Life are Free

Jeff Martin 
Controller 

I.T. Specialist 
jmartin@prwa.com
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Maps have been around for thousands of 
years.   Man instinctively wants to know and 

understand the world around him and the best 
way to portray the space / geography he lives in is 
through maps.  

The earliest known maps were on clay tablets from 
Babylon dating back to 700 BC.  The Egyptians made 
the first known property maps. The early Chinese 
made maps displaying their empire on silk. The 
first recognized “known” world map is by Claudius 
Ptolemaeus (in English Ptolemy). Ptolemy was a 
geographer, mathematician and astronomer who 
lived in Roman Egypt.  In about 150 AD he famously 
published a scientific treatise titled Geographia (in 
English Geography).  This contained thousands of 
references and maps of various parts of the world 
– with longitude and latitude lines.  This system 
revolutionized European geographic thinking, by 
imposing mathematical rules to the composition 
of maps. Ptolemy’s work continued to be of great 
importance to European and Islamic scholars well 
into the Renaissance (1500s). 

In Europe during the Middle Ages, there was little 
progress in improving the science of mapping and 
geography.  As most maps were produced within 
monasteries, religious zeal tended to dominate 

mapping.  One interesting development was T 
and O maps. These maps had the adoption of the 
principle of having Jerusalem in the center of a 
‘world’ map and the Orient (Asia) at the top of the 
“T” and Europe (to the Left) and Africa (on the 
fight) on either side of the “T” below. These maps 
were also heavily decorated, often included angels 
and imaginary monsters.

In the Islamic world, the study of the science 
of mapping and geography did progress.  An 
excellent example is the work of Al-Idrisi, an Arab 
scholar in the court of King Roger II of Sicily.  In 
the period around 1154 he produced a number of 
outstanding ‘world’ maps and geographic books.  
The first of these books had the delightful title of 
‘The Amusement of him who desires to traverse 
the Earth’.  It is believed that the influence of Al-
Idrisi’s work was far reaching with generations of 
Islamic map makers using his designs as the basis 
of their maps.

The Renaissance period brought a number of 
significant changes which hugely affected mapping:

• The invention of the printing press by Johannes 
Gutenberg in 1440 meant that monasteries (ie 
religious orders) no longer dominated map 
production.

A Brief History of

Maps
by Michael Emery
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• The discovery of the Americas and expanded 
contact with the Orient resulted in greater 
interest in distant places and migration.

• The growth of major publishing houses which 
produced maps that were accessible to all – not 
just the wealthy elite.

• The growth in public learning brought a 
thirst for knowledge – this was aided by the 
establishment of institutions such as the French 
Academy of Science, which was established 
in 1666 to encourage scientific research – 
including the improvement of mapping and 
navigation charting.

All these led to a massive expansion in geographic 
knowledge and mapping.  Earlier maps in this 
period tended to be simple ‘black-and-white’ 
maps which showed coastlines, country borders, 
mountains, rivers, place names etc.  In many cases 
these were then ‘hand painted’ to add some color 
to the finished product. (1)

In the late-1700s maps which showed a theme 
started to emerge.  These were used to record the 
spread of a particular ‘event’ – for instance, the 
location of people who had a contagious illness 
or the extent of a flood. One the best examples 
of this, is the work of Dr. John Snow. John Snow 
was a Doctor in the Soho District of London.  In 
September 1854 there was a cholera outbreak 
centered in the Soho district, close to Snow's 
house. Snow mapped the 13 public wells and 
all the known cholera deaths around Soho, and 
noted the spatial clustering of cases around one 
particular water pump on the southwest corner 
of the intersection of Broad (now Broadwick) 
Street and Cambridge (now Lexington) Street.  
He examined water samples from various wells 
under a microscope, and confirmed the presence 
of an unknown bacterium in the Broad Street 
samples. Despite strong skepticism from the local 
authorities, he had the pump handle removed from 
the Broad Street pump and the outbreak quickly 

Fox Tapping, Inc.
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Online:
mail@foxtapping.com
www.foxtapping.com   
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Michael Emery
GIS Specialist 
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(continued from page 51)

subsided.  Snow subsequently published a map of 
the epidemic to support his theory. An example 
of this map is shown below.  The map shows the 
locations of the 13 public wells in the area, and 
the 578 cholera deaths mapped by home address, 
marked as black bars stacked perpendicular to the 
streets. (2)

Going into the 20th century advancements in 
mapping technology moved ahead rapidly with 
the industrial age and then the technological age.  
Aerial Photography was used in WWI but much 
more extensively in WWII.  In the 1960s computers 
began to be used in the analysis of spatial data. 

In 1964 Roger Tomlinson (Considered the “father” 
of GIS) was with the Ottawa-based aerial survey 
company Spartan Air Services. Dr. Tomlinson 
conceptualized combining land use mapping 
with emerging computer technology. This 
pioneering work led him to initiate, plan, and 
direct the development of the Canada Geographic 
Information System, the first computerized GIS in 
the world. (3)

Over the past 50 years we have seen the integration 
of ever more accurate Aerial photography, Satellite 

imagery, other multispectral and remote sensing 
technologies such as LIDAR (LIght Detecting 
And Ranging), the wide use of GPS to locate and 
collect data and now the use of UAVs (Unmanned 
Aerial Vehicles) and GIS (Geographic Information 
Systems) to display and analyze this data.  Maps 
have never been so wide spread and accessible to 
everyone. Where will the world of maps take us 
next? S

1. http://www.icsm.gov.au/mapping/history.html

2. https://www1.udel.edu/johnmack/frec682/cholera

3. https://en.wikipedia.org/wiki/Roger_Tomlinson 
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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!

Collection Systems
Manholes, Grinder Pumps, Pump 

Stations, Lamp Holes, Clean Outs, 
Tank Locations, Main Lines

Distribution Systems
Main Lines, Main Line Valves, Curb 

Stops, Meter Pits, Air Release 
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Stormwater Collection Systems
Main Lines, Inlets, Outfalls, 
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Boundaries, Detention Basin 
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Examples of assets you can map...

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!

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 
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•	 PRWA stores all your mapping information, making 
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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

John Snow - 1854 Cholera Map
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Nearly all of the construction work necessitated by 
DEP and EPA’s ever increasing regulation of water 

and wastewater treatment providers is accomplished 
by private firms.  Those entities providing treatment 
services simply are not equipped to handle the vast 
construction projects associated with plant upgrades, 
work that private firms are readily able to assume.  
When bidding these construction projects, providers 
are typically required to award the work to the lowest 
responsible bidder through a competitive bidding 
process.  This leads to an inherent dilemma – how 
do you ensure that the lowest bidder will complete 
the work in a proper manner?  As the saying goes, 
you usually can’t get the best quality at the lowest 
cost.  Surety bonds, in the form of bid, payment, and 
performance bonds, play a critical role in making this 
system work.  Like many other states, Pennsylvania 
law requires bid and payment bonds on public 
construction projects.  

The first issue to address when beginning the bidding 
process for a construction project is ensuring that the 
successful bidder will in fact enter into the contract and 
provide the required performance and payment bonds.  
A bid bond serves to protect against this concern and 
is intended to keep frivolous bidders away from the 
process.  If the lowest bidder fails to enter into the 
contract and provide the required bonding, the owner 
is protected monetarily.  Sometimes the bid bond 
provides a set amount of money to the owner while 
other times the bid bond pays the difference between 
the low bid and the second lowest responsive bid.

Once a contract is in place and services are being 
rendered, general contractors routinely subcontract 
work on the project to other private firms.  A second 
important consideration, therefore, is to ensure that 
project subcontractors and the service provider are 
protected in the event the general contractor fails 
to abide by the payment terms between the general 
contractor and its subcontractor.  A payment bond 
protects subcontractors and materialmen against 
nonpayment by the general contractor.  It guarantees 
that payment will be made to subcontractors and 
materialmen working on the project and protects the 
project owner against claims by such individuals.  
Because public property is not generally subject to 
mechanic’s liens, the payment bond is often the only 
protection for subcontractors and materialmen on 
public projects.  

Finally, a contractor must be held to its promise to 
perform work as contracted and in a workmanlike 
manner.  The performance bond secures the 
contractor’s agreement to perform the contract in 
accordance with the terms and conditions of the 
contract, pursuant to the project specifications, at the 
agreed upon price, and within the time constraints 
of the agreement.  A performance bond is a critical 
element of the contracting process.  

Although performance bonds are required by 
Pennsylvania law on public projects, it is vital that the 
water or wastewater service provider review carefully 
the language of the performance bond when putting 
together the bid package for any project.  Generally, 
a performance bond should state plainly that the bond 
guarantees each and every obligation of the contractor 
pursuant to the contract.  These obligations typically 
include the obligation to perform the work pursuant to 
the plans and specifications with the appropriate level 
of quality and care.  Furthermore, the bond should 
require that the contractor remedy any defects of non-
conformity.  The language should also provide a clear 
deadline for the surety to take specified action upon 
receipt of a written notice of default

Apart from the general considerations above, an 
owner should be careful to require that the bond’s 
duration extend at least as long as the warranty period 
for the project or longer if possible.  The duration of 
the bond is of great importance because construction 
defects are not always immediately apparent and it 
may take many years before the defect is discovered.  
Additionally, the bond should provide that the surety 
waives any notice provisions or approval provisions 
related to contract amendments, extensions of time, 
and change orders resulting in increased contract 
price.  

Every construction project undertaken by a water or 
wastewater system owner involves risk, but carefully 
reviewing the contract documents to ensure that 
adequate surety bonds are in place can significantly 
alleviate the risks inherent in such a project. S 

E. Lee Stinnett II is a Shareholder in Salzmann Hughes’ 
Harrisburg office, where he environmental law, municipal law, 
and litigation. SALZMANN HUGHES, P.C., 112 Market St., 8th 
Floor, Harrisburg, PA 17101, (717) 234-6700.

The Need for Adequate Bonds in Construction Contracts
by E. Lee Stinnett II, SALZMANN HUGHES
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Ask an operator how they became involved in the 
water industry.  A common answer will be “I needed 

a job”.  These operators are those who took an interest, 
worked hard and made a career.  Over many years, they 
not only learned how to operate a treatment facility, 
they learned regulations, watched infrastructure grow, 
overcame security challenges and dealt with customer 
demands.  To summarize, many communities have 
benefited because someone took a chance and learned 
the health critical, highly regulated water industry.

Today, the water sector is experiencing a mass exodus of 
technical staff.  Many of the operators who took a chance 
and joined the water industry years ago, are now retiring.  
To make matters worse, this industry is accustomed to 
doing more with less; therefore, the retiring operators 
have not shared their knowledge or experience.  New 
hires are left to:

1. Depend on the retired operators to donate their time 
and knowledge.  

2. Read and follow the Standard Operating Procedure 
manual.

The successful operation of any system depends on the 
skills, abilities and knowledge of highly skilled personnel.  

So why is an untrained, ill prepared trainee often left 
alone?  Why is the replacement not appropriately trained 
by the seasoned certified operator?  Why do we depend 
on the generosity of highly skilled professionals?  

Before our dedicated veterans step down, systems need 
to recruit new staff.  Additionally, the new staff member 
needs to be given the benefit of learning from the 
dedicated expert who has helped the system grow and 
morph over the last 30 or more years.  As an industry, 
we need to find a way to maintain the appropriate 
level of well-trained staff and a balanced budget.  How 
can this be done?  In a couple words:  internships and 
apprenticeships.

Planning for the Inevitable:
Your Operator is Going to Retire
by Wendy Malehorn
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Amid all the “glamour” fields, the water business is 
not on the radar.  Ask a kid if she wants to be a water 
operator and she might ask “what is that?”  Ask a kid 
to be a turd herder and he will run away.  However, if 
you offer summer work to a student who “needs a job,” 
a future water professional may apply.  Today, many 
students (high school or college) need summer jobs.  
A water system that advertises for summer internships 
should get a flood of inquiries.  The system can screen 
for those who seem suited for a profession that involves 
science, math, and mechanical/technical aptitude.  The 
new intern can hear, see and experience the water world.  

Due to the complexity of water quality issues, and since 
public health is at stake, there is a need to elevate the 
stature of water professionals.  Instead of - or in addition 
to - an internship, a system could offer an apprenticeship.  
Apprentices learn directly under the supervision of 
experienced operators.  This can be satisfying for a 
longtime operator as they teach a young person about 
the career he or she loves.  When the operator retires, 
he can be assured the system is in the hands of a well-
trained, competent professional that understands not 
just the water world, but also that specific system. 

Due to budgets, system needs must be met with a smaller 
work force.  Regardless, the retiring operator needs 
months to transfer and share the critical knowledge and 
understanding he had gained throughout his career.  
Having the new hire start the day after the retiring 
operator left is not safe.  Integrating the soon-to-retire 
veteran into the hiring and training process is the key to 
a successful transition.  The short-sightedness of failing 
to have the veteran train the new hire could lead to a 
public health crisis.  In this industry, on the job training 
is an absolute necessity.  The new hire and the seasoned 
veteran need to spend a good deal of time together.  
Transferring the intricacies of the industry and the 
system takes time and needs to start long before the years 
of knowledge and skill walks out the door.  Internships 
and apprenticeships are an excellent way to bring high-
quality people into the water business.

Employee Retention Strategies

Water treatment workers are increasingly moving job 
to job.  Some go system to system finding better pay, 
benefits, and/or better working conditions.  Many 
workers leave the business altogether for different 
jobs and higher pay in other industries.  An operator 
is a trained professional with an enormous amount of 
responsibility.  Therefore, every system should not only 
have a recruitment plan but also a retention plan.

(continued on page 59)
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Tactics to consider when trying to retain employees:

• Offer fair compensation.  Small budgets tend to 
lead to low wages.  Before a system decides an 
operator’s salary they should: 
• Consider an operator may be on call 24 hours 

a day, 7 days a week, 365 days of the year.  
Additionally, many systems need staffing 24 
hours a day including weekends and holidays.  

• Fully understand how much responsibility the 
operator is asked to assume: 
• They are responsible for the health of an 

entire community.
• They carry the burden of ensuring safe, 

well maintained vital infrastructure 
throughout the community.  Not only is this 
infrastructure a vital part of the community, 
it is more than likely the most expensive 
investment in the community.  

• They can be held liable and even face 
imprisonment if they are found in violation 
of various laws and regulations.  Therefore, 
operators must know and comply with 
all environmental regulations set forth by 
both the Environmental Protection Agency 
and the Pennsylvania Department of 
Environmental Protection.   

• Provide small perks.  
• Providing health insurance, life insurance and a 

retirement-savings plan is essential in retaining 
employees.  

• Other perks, such as flextime, may help retain 
staff.  Understanding employees have outside 
lives and accommodating those lives helps 
employees better manage their lives.  Employees 
may appreciate that and may be more likely to 
stick around.

• Make sure employees know what you expect of 
them.  
• Once there is an understanding of job duties, 

make a safe work environment, provide the 
necessary tools, and avoid randomly adding 
job duties.  Operators have a wide breadth of 
responsibilities; adding responsibilities they do 
not have time or skill to perform can cause a dip 
in morale.  

• Provide opportunities for growth and learning.  
• To ensure systems are operated by properly 

trained and qualified individuals, operators 

are required by federal and state regulations to 
obtain certification.  This is a complicated task.  
Allow employees to get certification assistance – 
do not force them to obtain certification alone.

• License maintenance requires continuing 
education.
• Not only is training required, training 

reinforces a sense of value.  Systems should 
encourage operators to go to continuing 
education classes, budget for training and 
allocate time for the operator to be away 
from the system.

• Treat your operator with dignity and respect.
• A system’s operator is probably the most 

important member of a utility’s staff.  Regardless, 
many operators are rarely respected.  Managers 
need to listen to operators, trust their judgement 
and appreciate their care of the system.  

As the growing population of older worker’s head toward 
retirement, treatment systems face unique challenges.  
Once a good replacement has been trained and obtains 
certification, retention strategies are essential.

Personal Side Note

Recently there has been a departure of staff from the 
water and wastewater industry.  Do not be misled; those 
leaving are not just retiring, seasoned operators.  Case 
in point: recently, a young man was hired to operate a 
small water system at a recreational park.  The benefits 
were OK, the pay was not.  Therefore, once licensed, he 
started looking for better pay and was quickly offered a 
similar position at a higher salary and better benefits.  
However, he still wasn’t making enough to support a 
family, therefore he also worked a part-time job.  That 
part-time job helped him land a full-time job with a 
higher salary, better benefits, better hours, and less 
responsibility.  With no hope of better pay, the young 
man who held both a water and wastewater license, left 
the water treatment industry.  We may need him, he 
does not need us.  Hire, train, retain. S   

(continued from page 57)
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1.  Convert 65% to decimal:
a. 6.5
b. 0.065
c. 0.65
d. 65

2.  If area = πr2
, find the area (ft2) of a circle with a 

radius of 4 ft.  Remember π = 3.14……..
a. 13 ft2

b. 50 ft2

c. 26 ft2

d. 3 ft2

3.  A body of permeable rock that can contain or 
transmit groundwater is called:

a. An aquifer
b. A river
c. A stratosphere
d. An artesian cell

4.  Who enforces federal clean water and safe 
drinking water laws, provides support for municipal 
wastewater treatment plants, and takes part in 
pollution prevention efforts aimed at protecting 
watersheds and sources of drinking water?

a. OSHA
b. DCNR
c. SDWP
d. EPA

5.  0.8 ÷ _____  =  0.2 – fill in the blank.
a. 0.4
b. 4
c. 2
d. 1

6.  __________ is a microscopic parasite that causes 
diarrheal illness.

a. Colitis
b. Lactosis
c. Giardia
d. Celiac

7.  Which best describes a pH of 8?
a. Alkaline
b. Acid
c. Neutral
d. Basic

8.  What maintenance extends equipment life and 
cuts down on cost of maintenance?

a. Preventative
b. Emergency
c. Corrective
d. Any of the above

9.  If a flow of 10 gallons per minute ran for an 
entire day, how many gallons would that equal?  
Hint: 1440 minutes in a day

a. 1,400 gallons
b. 14,400 gallons
c. 28,000 gallons
d. 2,800 gallons

10.  A pump yields 55 gallons in a drum in 1.2 
minutes.  What is the pump rate in gallons/minute?

a. 0.1 gpm
b. 0.9 gpm
c. 45.8 gpm
d. 56.1 gpm

The Intern Quiz
How to weed out the intern applications?  Quiz the “best on paper” candidates.  Whoever tests well, wins an 
interview.  This industry is all about math, science and common sense.  Here is a brief quiz that can be used.  
Only allow a basic 4-function calculator be used when completing the quiz.  
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11.  The term “Pathogen” means:

a. Aerobic Bacteria
b. Anaerobic Bacteria
c. Coliform Bacteria
d. Disease Causing

12.  A licensed water/wastewater operator is a 
professional who: 

a. Consistently does the best job possible 
b. Practices personal safety 
c. Strives to improve job knowledge 
d. Strives to keep the plant and distribution/
collection system in the best appearance and 
working order 
e. All the above 

13.  1.2 ÷ 12% =
a. 10
b. 0.1
c. 5
d. 0.5

14.  If V= L x W x H, find the volume (ft3) of a 
rectangular tank 25 feet long, 15 feet wide that has 
12 inches of sludge:

a. 4,500 ft3

b. 750 ft3

c. 375 ft3

d. 52 ft3

15.  An ___________ organism is any organism that 
does not require oxygen for growth.

a. aerobic
b. anaerobic
c. microaerophile
d. macroaerophile

Answers:  1.  c  2.  b  3.  a  4.  d  5.  b  6.  c  7.  d  8.  a   
9.  b  10.  c  11.  d  12.  e  13.  a  14.  c  15.  b
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