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Good day, colleagues, and congratulations! We have 
collectively survived, if not thrived, through another 
Ohio winter. 

If you’re anything like the Canton Water Department, 
my home away from home, you are busily replacing 
the temporary cold-mix asphalt or HPM road surface 
patches used to repair utility cuts made over the winter. 
You also are chasing down the cyclical increase in 
non-revenue water loss that occurs each year over the 
cold winter months as the shifting ground breaks the 
weakest of pipes. No worries, though. With diligence 
and a bit of luck, you will find your leaks just in time 
for the cycle to start all over again! Such is the life of a 
public water system professional.  

Speaking of water professionals, a number of 
unresolved topics come to mind when I think about 
Ohio’s Public Water Systems (PWS). The most striking 
is that all PWS must account for the full cost of doing 
business in their water rates, but not all do.  

We all know it is possible to cut corners and ignore parts 
of the utility’s operation over the short term, but that old-
school mentality is not sustainable and the proverbial 
devil will come for his due.   Resources can be scarce, 
however, and often the lack of political will to raise rates 
gets in the way of proper operation of a PWS. 

Today’s owners must be brutally honest and ask 
themselves: What truly constitutes all aspects of 
successfully operating a PWS? Do existing water rates 
generate enough revenue to cover these aspects and 
what do we do about it if they don’t? 

As a water professional, you should have a good feel 
for what must be accomplished to operate a PWS 
successfully, but just in case, here are a number of items 
that must be considered:  

• Develop, maintain and protect source water 

supplies. 

• Properly maintain all aspects of a treatment plant, 

keeping in mind that a WTP typically requires a 

major renovation every 20 to 25 years. 

• Perhaps most overlooked has been proper 

operation and maintenance of the water distribution 

system. The system includes water storage 

reservoirs, valves, hydrants, pressure reducing 

valves, booster pumps and the transmission pipe 

itself, which should be replaced at a rate of about 

1% per year.  

Straight From The Chair
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• Don’t forget to right size, right type, test, and 

replace water meters as they are the system’s cash 

generators a well as a means of fairly and equitably 

billing customers. 

• The ability to cover debt services for capital 

improvement projects is also a necessity. So is 

having the resources necessary to meet mandatory 

regulatory requirements. 

• Most importantly, have the resources available to 

acquire and retain a PWS’s most valuable asset: 

utility professionals such as yourself who manage, 

operate and maintain our PWS. Don’t forget that 

even the municipal government must compete in 

the open market place for top talent and therefore 

competitive compensation packages are a must. 

Every effort to meet the financial obligations of running 
a PWS must be made, whether by increasing revenue or 

operating more efficiently and effectively. Your efforts 
must also include the straight-forward and repeated 
education of administrators and customers who may 
or may not understand the importance or rationale for 
doing so. 

The time for half-hearted management of PWS has 
passed. Today, an owner either needs to properly fund 
and operate a PWS or find a surrogate and get out of the 
business. It’s a tough fact of life, but it’s the truth and 
something I experience firsthand nearly every day.   

On a lighter note, Spring has sprung and your full slate 
of 2019 projects should be well under way. My best to 
you all as we rise to the occasion and move our water 
systems forward for the good of the communities 
in which we live. Here’s to us - Ohio’s drinking water 
professionals! 

Tyler S. Converse 
Ohio Section Chair 
tyler.converse@cantonohio.gov

This award commemorates John J. Sadzewicz for his outstanding contributions to 
safe public health practices and for encouraging the use of proven new technologies 

and promoting sound operational approaches in meeting regulatory requirements 
and ensuring safe, potable drinking water for the citizens of Ohio

He was a member of the two-

man team that investigated 

cryptosporidiosis outbreak in 

Milwaukee, WI; and most recently 

assisted in helping Flint. MI, and 

Sebring, OH with their lead issues and 

the City of Toledo, OH with their algal 

issues. Dr. Lytle has published over 

150 technical papers and is a member 

of the AWWA Journal Editorial Board.  

He has received numerous awards 

including two USEPA gold medals for 

exceptional service and the JAWWA 

best division paper award.

John J. Sadzewicz Award 
CORRECTION!

Darren A. Lytle, Ph.D., 
U.S. Environmental  
Protection Agency

Darren A. Lytle is an environmental 

engineer and has been involved in 

drinking water research at the USEPA 

Environmental Research Center in 

Cincinnati, OH for 27 years.  During this 

time, he served as the acting Branch 

Chief of the Treatment, Technology 

and Evaluation branch of the Water 

Systems Division for 10 years. Dr. 

Lytle has investigated and conducted 

research on drinking water systems, 

including work on distribution system 

corrosion control and water quality, 

filtration, biological water treatment, 

and iron and arsenic removal.  

continued from previous page
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Lorrie Brown, 
Director

Director’s Report

The 2019 Winter Board Meeting included the election 

of new officers. The Association’s next president-

elect along with four incoming vice presidents and 

one incoming director-at-large were elected and will 

take office June 2019 at the conclusion of AWWA’s 

Annual Conference and Exposition in Denver.  I look 

forward to working with the new officers and am 

confident they will represent AWWA with integrity and 

professionalism.

 
President-Elect: Melissa Elliot (Rocky Mountain Section)
Vice President: Elizabeth Carter (Rocky Mountain Section)
Vice President: Richard Hope (Wisconsin Section)
Vice president: Lee Ann Jones (Ontario Section)
Director At-Large, Cheryl Thompson (Michigan Section) 

AWWA’s Annual Conference and Exposition (ACE) will be held in Denver, CO, June 9-12, 2019 at the 

Colorado Convention Center. For those of you planning on attending, be sure to join us at the Ohio 

Section Mixer on Sunday, June 9 from 5-7pm at Tarantula Billiards in Denver.  

It has been a personal tough period since my last correspondence. In my Chair’s acceptance speech, I 

spoke how we increase each other’s personal resilience. The Association and the Ohio Section create 

a strong and reliable network of colleagues inside and outside of work that help even during difficult 

times. I want to thank the Association and the Ohio Section for your care and prayers. AWWA is family 

and I am grateful for all of you. 

Thank you for the opportunity to support you as the Section Director. If you have questions on the 

Association activities, please contact me at Lorraine.brown@daytonohio.gov or 937/333-6135. 

Let us work together for a better Ohio through better water.
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Lake County Department of Utilities

The Lake County Department of Utilities 

(LCDU) is a mid-size utility comprised of 

three divisions: water, wastewater, and solid 

waste. On March 15, 1985, the Lake County 

Commissioners adopted a resolution formally 

creating the Lake County Department of 

Utilities; however, operations have been in 

existence since the 1920’s. 

With water taken from Lake Erie, the 

department operates two treatment facilities—

with a total design capacity of 29 million 

gallons per day—and distributes it to roughly 

116,000 customers through approximately 

550 miles of water main. The department 

also operates two wastewater treatment 

facilities—with a total design capacity of 25 

million gallons per day—and treats wastewater 

for roughly 120,000 customers through 

approximately 530 miles of sanitary sewer 

main. Lastly, the LCDU maintains and operates 

a 475-acre landfill that collects over 800 tons 

of solid waste per day. 

According to Matthew Armand, Director of 

Administration, “all utility departments share 

various commonalities and objectives. There is 

not a single water or wastewater purveyor that 

does not strive to supply safe drinking water, 

to treat wastewater in a responsible fashion, 

to adhere to regulatory requirements, to exhibit 

operational efficiency, to supply excellent 

customer service, to provide affordable rates, 

and to maintain a certain degree of fiscal 

sustainability. However, the defining element 

that separates utility companies—the very 

Utility Highlight   |   Lake County Department of Utilities
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Utility Highlight: Want to see your utility highlighted here? Contact us at oawwa@assnoffices.com

Often, a heartfelt expression of thanks sparks a monumental and 

poignant sentiment of self-worth. After all, it is the employees 

who are the daily ambassadors of the organization—they devote 

countless hours operating our institution; they awake during 

the night hours to repair main breaks during the frigid winter 

temperatures; they ensure that people have clean drinking water at 

the turn of a faucet, or that wastewater is responsibly removed each 

time a toilet is flushed. The employees are the true heroes in our 

success story. 

We understand that our work directly impacts people’s lives every 

day, and that departmental success can only be possible by the 

high intention, sincere effort, intelligent direction, skillful execution 

and unbridled passion of our staff. Each of our 194 employees 

bring a unique element of talent that culminates in an exquisite 

organizational tapestry, with the underlying and most vibrant pattern 

formed by a robust belief in the enduring spirit of public service and 

the betterment of society.

hallmark of the LCDU’s organizational strategy and 

the cornerstone of our culture—lies in the value we 

place on our most prized and enduring asset—our 

employees.”  

Companies far and wide can employ the most 

technologically advanced practices; can have the 

most sophisticated software; can incorporate the 

best equipment; can have intellectual capital; and 

can be adequately staffed—all important and critical 

elements. Yet, without employee dedication, loyalty, 

commitment and satisfaction, the former items 

remain useless and ultimately ineffective in creating 

lasting success. Whether through a multitude of 

training seminars offered annually to encourage 

continuous improvement, or through a newly drafted 

mentoring program designed to cultivate employee 

development, the LCDU enthusiastically sponsors 

an environment where gratitude and appreciation 

are expressed, where small victories are celebrated, 

where contributions are recognized, where efforts 

are praised, where dedication is saluted, and where 

commitment is treasured. 

CJ Davis and Emily Eudy of LCDU

William Babcock and Sarah Cerovski of LCDU
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Learn more at burgessniple.com in

It’s in the plan.
Ohio’s new asset management rules 
have been finalized. B&N can tailor 

a plan to meet your needs and budget.

ABOUT ASSET MANAGEMENT

WATER AND WASTEWATER SOLUTIONS

Akron | Cincinnati | Cleveland | Columbus | Toledo
visit www.bv.com to learn more

Safe, reliable, 
sustainable

CAI chesley associates, inc.

George Young
5583 Ridge Avenue
Cincinnati, Ohio 45213
513-531-7103
Fax 513-531-0445 
Email: chesley.gyoung@gmail.com

www.chesleyassociates.com
Representing Leading Water and Wastewater Treatment

 Equipment Manufacturers

Great Lakes No. 1 SCADA Center

734-391-9710
www.uisscada.com

Design • Install • Calibrate • Program
Located in: 

Ann Arbor & Dayton
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We can help your potable water 
anywhere in the system.
Medora Corporation has source-to-tap solutions combining 
industry-best application engineering with industry-best 
equipment. We can help make your potable water better.

www.hlbaker.com
440-461-4577   •  mix@hlbaker.com

Visit www.medoraco.com/goldstar 
to see our customers’ experiences.

THM Removal
Field Proven. Customer Trusted. Results you can
depend on. Performance Guaranteed.

Tank Mixing
GridBee® and SolarBee® Potable Mixers are the
industry-leading and affordable mixing solution.

Disinfectant 
Management
Perfect for both chlorine and
chloramine. Deliver disinfectant
how you need, when you need,
where you need.

Raw Water Reservoirs
SolarBee® Lake Circulators are the best reservoir
treatment option for water quality improvement
before your water treatment plant. 

POTABLE WATER

Reduce THMs
Active tank mixing
Manage residuals

WASTEWATER

Improve mixing  
Save energy
Improve compliance

LAKES, RAW WATER

Reduce cyanobacteria
Mitigate taste, odor, toxins
Reduce manganese, iron 

Trusted solutions for over 40 years

Potable Perfection

Represented locally by

Email us at mix@hlbaker.com to learn how to save 
up to 10% off a GS Series mixer for potable water!



Cleveland Public Auditorium

Preliminary Schedule

TUESDAY,  SEPTEMBER 10TH                   
• Preconference Workshops 
• Golf 
• Tours 
• Welcome Social

WEDNESDAY,  SEPTEMBER 11TH 
• Exhibits 
• Competitions

THURSDAY,  SEPTEMBER 12TH 
• Technical Sessions 
• Business Luncheon 
• Gala @ Punch Bowl Social

FRIDAY,  SEPTEMBER 13TH 
• Technical Sessions

The Westin Cleveland Downtown 
777 St Clair Ave NE • Cleveland, OH 44114 
216.771.7700

Hotel Rate for standard room (Single/double) 
will be $189.00 (as available)

S A V E  T H E  D A T E 

ANNUAL TH
E 81ST OAWWA 

C O N F E R E N C E  &  E X P O

SEPTEMBER 10 - 13TH, 2019  •  CLEVELAND, OHIO

G U A R D I A N S  O F  W A T E R
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Get Fit, Have Fun, And Support A Great Cause!!!

Many developing countries lack the clean water systems, sanitation 

facilities, and education necessary to provide their people the safe water 

resources needed to survive. 

This fall, three 5K races will be held in Ohio in support of Water For 

People, an organization that works in several developing countries to 

ensure access to clean water systems and sanitation facilities, promote 

public health, and prevent the spread of disease. Please consider 

sponsoring or signing up for these great 5k run/walks.

Fairfield Race - Saturday, August 3rd
WATERWORKS PARK • 5133 GROH LANE, FAIRFIELD

VISIT: https://runsignup.com/Race/OH/Fairfield/GlobalWater5KRunWalk

For more information on the Cincinnati area race or sponsorship, contact: 
 Claudia Dawson, 
 513.340.2429, 
 claudia.dawson@hamilton-oh.gov

Columbus Race - Saturday, October 5th
HOOVER RESERVOIR PARK • 7600 S. SUNBURY ROAD, WESTERVILLE

VISIT: https://runsignup.com/Race/OH/Westerville/CbusWaterForPeople5K

For more information on the Columbus race or sponsorship, contact: 
 Afaf Musa, 
 614.847.6858, 
 MusaAB@cdmsmith.com

Cleveland Race - Saturday, Sept. 28th
ROCKY RIVER RESERVATION • 24000 VALLEY PKWY NORTH OLMSTED

VISIT: https://runsignup.com/Race/OH/FairviewPark/dd

For more information on the Cleveland race or sponsorship, contact: 
 Becky Andrus, 
 216.563.7866, 
 Becky_Andrus@ClevelandWater.com

CLE
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District Meeting Dates
Northwest District Meetings Northeast District Meetings

April 11: Northern Expo, Medina April 11: Northern Expo, Medina

July 18: Minster May 2: Columbiana

October 17: Napoleon July 25: Location TBD

October 10: Cleveland

Southwest District Meetings Southeast District Meetings

April 9: Southern Expo, Wilmington April 9: Southern Expo, Wilmington

July 17: Hamilton April 25: Deer Creek

November 8: Yellow Springs

2019 Ohio Section Annual Conference
September 10-13: Cleveland, Ohio

2019 National Conferences
June 9-12: Denver, CO – AWWA Annual Conference & Expo (ACE)

2019 Ohio Section Meetings
June 13: Customer Service Workshop, Canton 

July 9: Water Distribution Seminar, OCLC, Columbus 
August 22: RCAP Small Systems Workshop, Freemont

2019 Calendar of Events
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330.949.6143 • FontusBlue.com

319AWWA

Fontus Blue’s support services help  
water treatment plants improve  

outcomes with more than  
50% reduction in HAB-related expenses. 

Are You Ready 
for HAB Season?

Start free trial today! 
fontusblue.com/freetrial

Fontus_AWWA_hor_v3.indd   1 3/27/19   1:41 PM

Find out more at www.jacobs.com 
or follow us @jacobsconnects

Today your vision meets its  
full potential. At Jacobs, we  
create greater solutions to  
deliver more: The promise  
of a more connected,  
sustainable world.

Everything is possible.

Hello, future

Cleveland | Columbus | Cincinnati

WATER 
ENVIRONMENTAL SERVICES

TRANSPORTATION
ARCHITECTURE

SUSTAINABLE DESIGN
PLANNING + PROJECT DELIVERY

SURVEY
CONSTRUCTION SERVICES

GRANTS + FUNDING

msconsultants.com

 CUSTOMIZING THE RIGHT SOLUTIONS 
FOR YOUR COMMUNITY

A Trusted Advisor for Public Agencies

Akron  Cleveland  Columbus
www.hrgray.com



EPA Corner

Ohio EPA Welcomes Director  
Laurie Stevenson

On Jan. 14, 2019, Ohio EPA welcomed Laurie 

Stevenson as the new Ohio EPA director under 

Governor DeWine’s administration. Director 

Stevenson started as a field inspector for Ohio 

EPA’s Southeast District Office, has worked in 

Central Office and Central District Office, and 

most recently has held the position as chief 

of the Division of Environmental and Financial 

Assistance (DEFA) and as the business 

relations deputy for Ohio EPA.  

As the chief of DEFA, and the business 

relations deputy, Stevenson emphasized 

compliance assistance, education, and 

outreach to businesses and communities. She 

enjoyed helping businesses and communities 

navigate complex permitting processes and 

complying with Ohio EPA rules and regulations. 

As director, she will continue to look for ways 

we can better connect with and support the 

regulated community. By working together, 

Ohio EPA and drinking water operators protect 

public health while maintaining our resources 

in a proactive and collaborative way. 

The kind of success collaboration can bring 

can be seen when unexpected events occur 

and are resolved quickly with minimal impact 

on customers. On Jan 19, 2019, Blanchester 

public water system experienced a water main 

break which resulted in a repair requiring a 

depressurization that impacted 1,250 service 

connections. Blanchester’s drinking water 

operator Wayne Moore notified the Southwest 

District Office of the intended depressurization 

the morning of Jan. 20, 2019, before the 

water towers were shut down to depressurize 

the system at 7:30 a.m. A boil advisory was 

issued for the impacted service connections 

utilizing several different outlets including 

door notifications and the media. The repairs 

were completed, and pressure was restored to 

customers by 10 a.m. the same morning. 

The quick resolution and success of this kind 

of depressurization event lies heavily on public 

water system operators, their ability to respond 

to and communicate with Ohio EPA, and their 

knowledge of the rules and regulations, such 

as the Disruption of Service Rule (OAC 3745-

83-02), that govern public water systems.  

“It is important for Ohio EPA and public 

water system operators to work as a team 

in response to unexpected events, and I 

appreciate the time and effort that goes into 

complying with the regulatory requirements 

that protect public health in Ohio,” said Ohio 

EPA Director Laurie A. Stevenson. “The impact 

to citizens of Ohio is minimized when drinking 

water operators and Ohio EPA work together. 

I would like to thank our operators who have 

been dealing with unexpected events quickly 

and collaboratively.”
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Using Electronic Delivery for your CCR

This year, many systems will use electronic 

delivery for the first time to deliver their 2018 

consumer confidence report (CCR) by July 1, 

2019. For electronic delivery, systems may 

choose to post the CCR on the internet and 

notify customers that the report is available by 

providing the link on a bill, insert or newsletter 

delivered to all the public water systems’ 

(PWS) customers. When using electronic 

delivery, there are several requirements 

that must be met to satisfy direct delivery 

requirements.

The direct link must be received by the 

consumer by July 1, 2019. The CCR must be 

posted online, and the bill, insert, postcard or 

newsletter that delivers the link to the CCR 

online must be received by the consumer by 

July 1, 2019.

A notice explaining the nature of the link must 

accompany the URL. The URL link cannot 

stand alone on the bill. At a minimum a short 

explanation such as “The 2018 consumer 

confidence report is now available at the 

following link” must accompany the URL link. 

The PWS must provide the direct URL link to 

the CCR on the bill. This means that the web 

address given to the customer must take them 

to the CCR directly, so that they do not have 

to click through a website to find the CCR or 

navigate to another webpage to find the CCR 

content. The direct link is the link viewable 

in the address bar of the webpage when the 

customer is viewing the CCR online. 

The CCR should be viewable on the webpage 

and not require a download for the consumer 

to read.  

A phone number that the consumer can call 

to receive a paper copy of the CCR must be 

included on the bill. Not every customer has 

access to the internet. The water system must 

directly deliver a paper copy upon request. 

Customers cannot be expected to pick one up 

at the utility office. 

For more information about CCR delivery 

the U.S. EPA memorandum concerning 

electronic delivery options and considerations 

is available online at epa.gov/sites/

production/files/2015-12/documents/

ccrdeliveryoptionsmemo.pdf. Additional 

information is also available on Ohio EPA’s 

CCR webpage at epa.ohio.gov/ddagw/pws.

aspx#113432740-consumer-confidence-

reports. You can find the most updated 

guidance documents, including a short webinar 

on preparing your CCR, a check list, updated 

instructions and templates, certification 

forms and more on the website as well. For 

questions, please call (614) 644-2752 and ask 

to speak with someone in the Compliance 

Assurance Section, or email CCR@epa.ohio.gov.
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How a Constructability Review Can Benefit Your Next 
Water Project: Lessons Learned
By Valerie R. Wollet, PE, Project Manager, H.R. Gray

Today’s complex water construction projects demand 

an experienced advocate to ensure the owner’s best 

interest in all aspects of the work. A constructability 

review (CR) —an independent, structured review of 

design plans and specifications by construction 

professionals— levels the playing field between project 

owners, contractors, vendors and engineers. The goal 

of a constructability review is to uncover issues that 

may affect construction, such as errors, omissions, 

uncertainties and conflicts. The review is designed 

to verify that the plans and specifications reflect the 

designer’s intention and documents are coordinated 

to reduce ambiguities that may negatively impact the 

project. Benefits include reduced costs and schedule, 

a smoother construction process and a reduction in 

poor public relations and legal issues.

HOW A CONSTRUCTABILITY REVIEW WORKS

A CR is a critical thinking exercise. It typically occurs 

in phases, and it is most effective when the design is 

30, 60 and 100 percent complete. If project owners 

wait until the design is 100 percent complete to begin 

the review, implementing proposed changes may be 

unrealistic because of any associated redesign costs 

as well as schedule implications.  

Early in the design, components of the project 

evolve extremely fast and it is challenging for all 

the disciplines (e.g. civil, structural, architectural, 

process, mechanical, instrumentation and controls) 

to coordinate the developing design. Hence, design 

errors can occur. For example, electrical gear 

dimensions are not coordinated with pad sizing or 

conduit layout. If this is not found until construction, 

the contractor would be entitled to a change order. 

The objective of the CR is to minimize or eliminate 

situations that may result in potential change orders 

and claims during construction by verifying that the 

design documents are buildable.
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THE STAGES OF A CR MAY INCLUDE THE FOLLOWING: 

1. Become familiar with the project by reviewing the 

drawings and specifications and visiting the site. 

Review any previous studies or designs that could 

provide project insight, such as geotechnical reports, 

archeological studies, environmental investigations, and 

previous construction in the vicinity.

2. Focus on the role of each trade discipline: civil 

engineering, architectural, structural, process, 

mechanical, instrumentation and controls, HVAC and 

electrical. Consider each trade individually as well as 

how they integrate collectively.

3. Review each design sheet in detail alongside the 

specifications and mentally build the components by 

following all the steps a contractor would take. The 

CR process will determine if all the information is 

included in the design necessary to build the project. 

If any information is missing, the reviewer will add 

it to the list of items that need to be included in the 

plans by the designer. To do this, it is critical that the 

person performing the constructability review has field 

experience with constructing similar projects.

4. When questions or concerns are raised during the 

review, check to see if the answers may be found in the 

design documents. If not, make a note to go back to 

the designer. For example, the process should identify 

existing underground utilities. If the reviews turn up 

undocumented utilities, then the designer must locate all 

of them on the design drawings.

CRs are not simply completed by reviewing drawings in an 

office. Site visits are extremely important – especially in 

rehabilitation projects and at existing facilities – to get a 

complete picture of the project. Many potential problems may 

be discovered during the site visit. An example is concealed 

items in the walls (such as plumbing and HVAC pipes). 

Someone experienced in CRs will be able to analyze the site 

conditions to identify those.

continued on next page
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The groundwork 
for a better tomorrow. 

/MyAquaAmericaAquaAmerica.com @MyAquaAmerica

•  Ohio’s largest private water and 
wastewater provider

• Serving 500,000 Ohioans 

• Producing 40m gallons per day

• 2,200+ miles of main

• 38 water and wastewater systems

•  Part of Aqua America serving more 
than 3 million people in 8 states



DEFINITIONS AND MISCONCEPTIONS

Some owners may not see the value in initiating a CR 

since they are already hiring professional engineers 

and contractors to perform the work for their project. 

However, the CR scrutinizes the plans through the 

eyes of the contractor, looking for challenges that 

will need to be addressed in their bid price and 

construction approach. Among common issues that 

are identified during a CR include:

• Concealed items – such as underground utilities 
or structures, HVAC or plumbing lines that have 
not been properly identified; 

• The incompatibility of construction materials 
(e.g. stainless steel bolts may not be used 
with galvanized steel materials, increasing the 
likelihood that the two materials will corrode 
each other). During a CR, a check of materials 
determines whether any materials are at issue 
with each other;

• Mechanical and electrical rooms are not large 
enough to house all the equipment specified, or 
they may not have the required clearances by 
code;

• A lack of space in ceilings may make it difficult to 
install, fire protection, plumbing HVAC ducts and 
light fixture.

• Inadequate staging or construction lay down 
areas.

• Space constraints during construction.

• Site logistics and maintenance of traffic issues

• Accuracy of the construction drawings

• Discrepancies between project plans and 
specifications

• Lack of coordination between trades

• Omissions in the contract documents

SAVING TIME, MONEY AND FINGER-
POINTING  

One common misconception is that CRs simply add 

one more layer of overhead to a project. In reality, 

these reviews help avoid unforeseen costs, schedule 

delays, and litigation. 

Since water capital improvement projects are 

expensive and funds are often tight, there is no room 

for error. When done correctly and methodically, the 

review will likely identify errors early in the design 

phase and avoid future change orders and claims by 

the contractor. For example, mechanical equipment 

and process equipment rooms need to be laid out 

with actual sizes/clearances of equipment, so to avoid 

unnecessary construction delays and changes if the 

rooms are not sized properly during design.

No matter the size, all projects benefit from a properly 

conducted CR. Not only do they reduce the need 

or scope of change orders, claims and schedule 

delays, they also go a long way in preserving a better 

relationship between all parties on the project.

Valerie R. Wollet, PE is a Project Manager at H.R. Gray. 

She can be reached at 614.532.7088 or vwollet@

hrgray.com.
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Call for Abstracts!   Fresh Ideas Competition
The Young Professionals Committee is now 

accepting abstracts for the 2019 OAWWA Fresh Ideas 

Competition.  Fresh Ideas provides students at Ohio’s 

colleges and universities ab opportunity to present 

their research pertaining to source water protection, 

drinking water treatment, water distribution and 

storage, water reuse or other drinking water-related 

topics at the OAWWA Annual Conference and Expo. 

This year, the top three abstracts will be invited to 

present their research during a technical session at the 

2019 OAWWA State Conference September 10-13 in 

Cleveland, Ohio.  Students not selected for a technical 

presentation will be invited to participate in a poster 

competition during the conference. Monetary prizes are 

awarded to the three paper presenters and top three 

poster presentations. The overall first place winner of 

the competition, awarded to the top technical session 

presentation, is given the chance to represent the Ohio 

Section at the national Fresh Ideas Competition during 

the 2020 AWWA National Conference and Expo (ACE) in 

Orlando, Florida.  

This competition not only provides a professional 

and networking opportunity for students, but also an 

opportunity for professionals to witness the future path 

of the industry. The deadline for abstract submittals is 

April 26, 2019.  For more details, please contact Taylor 

Browning (taylor.browning@epa.ohio.gov) or Sarah 

Hayes (sarah.hayes@stantec.com). 

Membership Summit

What a great Membership Summit! Ohio 
had the second largest rebate check next to 
Florida.  AWWA CEO David LaFrance (right) 
presents the “big check” to Joe Bates (left) 
and Luke Murry (center).

Joe and Luke attending the AWWA 
Membership Summit in February
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Careers Start Here: YP Spotlight

“The networking event I attended was my first exposure to 

AWWA,” said Patrick Sours, current graduate student at The 

Ohio State University, “I was impressed with how much I was 

able to learn about career opportunities, and I was excited to 

meet working professionals.” 

Events like last fall’s OAWWA Columbus Corn Hole 

Tournament at OSU and the Winter Cincinnati Cyclone 

Hockey game allow students to learn more about careers 

in the water industry, while meeting engaged water 

professionals in their area. The OAWWA Ohio YP Committee 

aims to provide resources and events to develop members 

professionally, foster networking and mentorship, and bring 

students, YPs, and seasoned water professionals together 

socially to experience the cities they serve.

In March of this year, seven YP Committee Members (Randall 

Berkley, Pooja Chari, Scott Eardley, Sarah Hayes, Lexie 

Killinger, Danny Yodzis, and Tyler York) took these goals to 

heart by attending the AWWA/WEF YP Summit before the 

Utility Management Conference in Nashville, TN. Committee 

members shared their engagement success stories and 

learned from other sections on how they can best shape the 

future of AWWA.

If you would like to get involved or know 

someone who would be interested in 

staying up to date on the latest Young 

Professional events, sign up for our 

mailing list by scanning the QR code, 

going to https://goo.gl/VRzLzm or 

contact one of our committee officers listed below.

Members of the SW District enjoying the Cincinnati 

Cyclones hockey game on December 1, 2018

 Tyler York, YP Committee Chair; Black & Veatch, 

Columbus, OH yorkta@bv.com  

Randall Berkley, YP Committee Chair Elect; Jacobs, 

Columbus, OH Randall.Berkley@ch2m.com 

Sid Hoover, NW District Co-YP Representative; Poggemeyer 

Design Group, Bowling Green, OH HooverS@poggemeyer.

com 

Taylor Browning, NW District Co-YP Representative, Fresh 

Ideas; Ohio EPA, Toledo, OH Taylor.Browning@epa.ohio.gov 

Lexie Killinger, NE District YP Representative; DLZ, Akron, 

OH akillinger@dlz.com 

Julie Amenta, SW District Co-YP Representative; Hazen 

and Sawyer, Cincinnati, OH jamenta@hazenandsawyer.com 

Scott Eardley, SW District Co-YP Representative; Ohio EPA, 

Dayton, OH Scott.Eardley@epa.ohio.gov 

Danny Yodzis, SE District YP Representative; Brown and 

Caldwell, Columbus, OH dyodzis@BrwnCald.com 

Pooja Chari, YP Committee Communications Chair; ftC&h, 

Cincinnati, OH pschari@FTCH.com 

Sarah Hayes, Fresh Ideas; Stantec, Columbus, OH sarah.

hayes@stantec.com
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Per- and Polyfluoroalkyl Substances (PFAS)  
in Drinking Water
Part II: Conventional and Emerging Drinking Water 
Treatment Technologies

Brian J. Yates, P.E., Burgess & Niple

STATE-OF-THE-SCIENCE

INTRODUCTION

In the previous issue of the AWWA Ohio Section Newsletter, a primer on PFAS was published as Part I. Part II 

reviews conventional full-scale technologies for PFAS treatment and surveys emerging treatment technologies.

CONVENTIONAL WATER TREATMENT TECHNOLOGIES FOR PFAS REMOVAL

INEFFECTIVE CONVENTIONAL TREATMENT TECHNOLOGIES

In the absence of federal drinking water standards for PFAS, many states have enacted their own enforceable 

standards (see Figure 1).  Therefore, PFAS treatment at full-scale water treatment plants (WTPs) is currently 

practiced and performance data exist.  Most systems remove PFAS by sorption or separation.  No full-scale 

system for the destruction of PFAS has been constructed, and current technologies only transfer PFAS to 

another medium or a concentrated waste stream which then requires further treatment and/or disposal.  These 

systems are interim solutions: PFAS contamination can only be effectively and sustainably addressed using 

destructive technologies.  Due to the complexity of PFAS mixtures in raw waters, it is the author’s opinion that a 

fully-effective treatment system will be a combination of treatment technologies designed as a treatment-train.

continued on next page

  OHIO SECTION  |  23



Figure 1.  States with Current and Proposed PFAS Regulation in Water

The following are data from several full-scale WTPs surveyed for select PFAS in raw water, finished water, and 

after individual treatment technologies.  Figure 2 is a schematic representation of PFAS fate in conventional 

WTPs.  None of these systems were designed for PFAS removal, nevertheless some of the treatment 

technologies proved to be at least partially effective in the removal of PFAS.

1. Rahman, et al. (2014) present results of sampling 

campaigns at nine WTPs.  Raw water sources 

included groundwater, surface water, and treated 

wastewater.  PFAS detected within raw and 

finished water, and after individual treatment 

technologies include six PFAA with four, six and 

eight carbons (PFOS, PFOA, PFHxA, PFHxS, PFBA, 

and PFBS – see Figure 1) from 0.4 to 182 ng/L.  

Treatment technologies included coagulation/

flocculation/sedimentation (C/F/S), slow and 

rapid sand filtration, dissolved air floatation 

(DAF), GAC, RO, ozonation, ultraviolet (UV) 

disinfection, chlorination, and chloramination.  

Influent and effluent concentrations of the PFAA 

analyzed were similar at all WTPs, indicating 

minimal removal of PFAA.  In several instances 

the PFAA concentrations in the finished water 

were higher than in the raw water, attributable to 

transformation of PFAS precursors, desorption 

from overrun GAC units, and leaching of 

Teflon®-coated components.  Except for RO, 

conventional treatment technologies were unable 

to adequately remove the PFAA analyzed.

2. Appleman, et al. (2014) report a survey of 

15 WTPs in which 23 PFAS were analyzed in 

raw and finished water, and after individual 

treatment technologies.  Raw water included 
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groundwater and surface water impacted by 

upstream wastewater effluent.  Thirteen PFAA 

and three PFAS precursors were analyzed.  

Treatment technologies included aeration, 

C/F/S, DAF, ozonation, permanganate and UV/

hydrogen peroxide (H2O2) advanced oxidation 

process (AOP), GAC, IX, UV disinfection, and 

softening.  Results from riverbank filtration 

were inconclusive.  The most commonly 

detected raw water PFAS were PFOS, PFHxS, 

and PFHxA, however raw waters contained 

additional PFAS in complex mixtures.  The 

highest raw-water concentrations were 370 

ng/L (PFPeA) and 220 ng/L (PFOA).  Under the 

current United States Environmental Protection 

Agency (USEPA) lifetime health advisory (LHA) 

of 70 ng/L (combined PFOS and PFOA), PFOA 

would be considered quite elevated. Only four 

years ago, this would have been less than 

the USEPA provisional health advisory of 400 

ng/L.  This illustrates how quickly the regulatory 

landscape is changing and how even seemingly 

“small” concentrations of PFAS are now a 

regulatory concern.  Except for GAC, IX, and RO, 

conventional treatment technologies were unable 

to adequately remove the PFAS analyzed.

3. Eschauzier, et al. (2012) report the removal of 

select PFAS from a 50 million gallon per day 

WTP in the Netherlands.  Raw water was from 

the River Rhine, contaminated by an upstream 

industrial facility in Germany, illustrating how 

approaches to PFAS source reduction must be 

consistent between facilities with shared aquatic 

resources.  PFAS analyzed included PFBS, PFBA, 

PFPeA, PFHxS, PFHxA, PFOS, PFOA, and PFDA. 

The highest PFAS concentration in the raw water 

was 52 ng/L.  Treatment technologies within 

the surveyed WTP included C/F/S, aeration, 

ozonation, softening, and GAC.  Except for RO, 

conventional treatment technologies were unable 

to substantially remove the PFAS analyzed.

4. Glover, et al. (2018) surveyed four pilot potable-

reuse plants from different areas of the U.S.  This 

study reported the relative removal efficiencies 

of ten PFAA (PFBA, PFBS, PFPnA, PFHxA, PFHxS, 

PFHpA, PFOA, PFOS, PFNA, PFDA), three specific 

PFAS precursors (N-MeFOSAA, 6:2 FtS, and 8:2 

FtS), and non-targeted PFAS precursors by the 

Total Organic Precursor Assay (TOP Assay).  

Raw water PFAS ranged from 52 to 227 ng/L.  

The pilot plants employed ozone, biological 

activated carbon (BAC), GAC, microfiltration, 

ultrafiltration, RO, and AOPs based on UV (i.e., UV/

H2O2 and UV/Chlorine [UV/Cl]).  Except for GAC, 

conventional treatment technologies were unable 

to substantially remove the PFAS analyzed.

Figure 2.  Schematic Representation of PFAS Fate in Conventional Water Treatment Systems

continued on next page
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PARTIALLY EFFECTIVE CONVENTIONAL TREATMENT TECHNOLOGIES

Granular Activated Carbon (GAC)

GAC is an established treatment technology for 

the removal of natural organic matter (NOM), taste 

and odor compounds, and organic micropollutants. 

GAC’s ability to sorb PFAS makes it a current best 

management practice.  GAC has been identified 

by the New Jersey Drinking Water Quality Institute 

Treatment Subcommittee as one of the most effective 

treatment options for removal of PFNA, PFOS and 

PFOA (Cummings, et al., 2015).  The best proof of this 

is that PFAS blood serum concentrations in affected 

populations of the Mid-Ohio Valley decreased by 

28% within one year of the installation of GAC filters 

(Bartell, et al., 2010).  

There are four steps for sorption of contaminants to GAC (Qiu, 2007): 

1. Diffusion of the contaminant in the liquid phase;

2. Contaminant mass transfer to the solid phase (GAC surface);

3. Internal diffusion (pore and surface diffusion within/on GAC);

4. Adsorption by electrostatic and/or hydrophobic interactions.
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Each step presents a kinetic and/or thermodynamic 

barrier for the removal of PFAS. Individual PFAS 

will be removed by GAC with different efficiencies.  

Because one of the dominant sorption processes is 

electrostatic, the head of various PFAA will associate 

to different degrees with GAC.  In batch adsorption 

tests with sediments, Higgins and Luthy (2006) 

showed that the Langmuir absorption coefficient for 

perfluoroalkyl sulfonates (PFSA) averaged 0.23 log 

units greater than perfluoroalkyl carboxylates (PFCA); 

sulfonated PFAA adsorb better than carboxylated 

PFAA.  This is also observed at full-scale (Appleman, 

et al., 2014; Rahman, et al., 2014).  Because the 

other dominant sorption process is hydrophobic, the 

perfluoroalkyl chain length also impacts removal; 

longer-chain compounds are removed with better 

efficiencies than shorter-chain compounds.  Higgins 

and Luthy (2006) observed Langmuir adsorption 

coefficients decrease by 0.50 to 0.60 log units with 

each fewer -CF2- group in the PFAS molecule.  Both 

sorption behaviors are confirmed in other studies on 

activated carbon where Freundlich isotherm constants 

followed PFBS < PFOA < PFOS (Ochoa-Herrera and 

Sierra-Alvarez, 2008; Hansen, et al., 2009).

PFAS sorption behavior on GAC was confirmed in 

WTPs.  Appleman, et al. (2014) noted that long-chain 

PFCA and all PFSA were completely removed by 

GAC; however, short-chain PFCA in the same system 

had only 33%-91% removal.  It was concluded that 

the limiting factor for GAC treatment was removal 

of short-chain PFBA and if short-chain PFAS are 

the target, GAC is not a preferred removal process.  

Likewise, Glover, et al. (2018) observed that long-

chain PFAS were removed well but breakthrough of 

short-chain PFAS was 48%-100% in the same system; 

also, targeted PFAS precursors were better removed 

than PFAA.  This phenomenon was further confirmed 

by Eschauzier, et al. (2012) who observed that while 

PFOS and PFNA were removed, PFBA, PFPeA, PFHxA, 

PFOA, PFBS and PFHxS were not; shorter-chain PFAS 

dominated the post-GAC and finished drinking water.  

It was thought that short-chain PFBS was displaced 

by better-sorbing, longer-chain PFAA.  Strikingly, 

breakthrough of short-chain PFBA was 10% after a 

hydraulic loading of only 6,000 gallons per pound GAC.  

There is also a difference in sorption of branched 

vs. linear isomers in WTPs that was explained 

thermodynamically; linear PFAS isomers adsorb better 

than branched PFAS isomers (Eschauzier, et al., 2012).

Not only does PFAS speciation in the raw water affect 

GAC performance, but so do the presence of other 

constituents.  The GAC surface must be positively 

charged to attract the negatively-charged PFAA.  All 

PFAA are negatively charged relevant pH, so it is 

important that the raw water pH be less than the GAC 

pH point of zero charge.  Additionally, other non-PFAS 

constituents in the influent water such as NOM and 

organic micropollutants may have a higher affinity for 

GAC and displace adsorbed PFAS.  

While acidity and oxygen content of the GAC do not 

appear to affect PFAS sorption, the internal structure 

will affect diffusion of PFAS and impact overall 

sorption capacity.  GAC source affects sorption 

capacity; bituminous coal shows better removal than 

natural materials (McNamera, et al., 2018).  In every 

case, however, bench-scale tests should be performed 

under conditions relevant to the operation of the WTP.  

Utilities should consult with scientists and engineers 

familiar with designing such systems and perform 

treatability studies before undertaking full-scale 

design.

One of the shortcomings of using GAC for removal of 

PFAS, especially when short-chain and carboxylated 

PFAS are the target, is that it does not destroy 

PFAS but transfers them to a more concentrated 

medium.  This is not a sustainable practice and GAC 

is an interim solution until full-scale destruction 

methods become practical.  Residual management of 

contaminated GAC should be an early consideration.  

Another issue is the rapid breakthrough of short-

chain PFAS and consideration should be paid to the 

frequency and cost of regenerating and replacing 

the GAC.  An independent engineering lifecycle cost 

analysis is critical during design.  Burgess & Niple’s 

analysis of several PFAS-impacted GAC systems 

in the Mid-Ohio Valley concluded that GAC vessels 

continued on next page
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treating ammonium PFOA (C8) required replacement 

on average every 3 to 6 months; note that C8 is a long-

chain PFAA.  This can cost hundreds of thousands of 

dollars per year in O&M.  Rahman, et al. (2014) also 

found that changeout may be required as frequently 

as a matter of weeks for short-chain PFAA.  

To accomplish thermal GAC regeneration, atmos-

pheric release of PFAS must also be addressed. 

Change-out and regeneration of GAC must be timed 

to avoid breakthrough which requires a well-designed 

sampling and analysis plan.  Analysis can also be a 

significant cost for GAC systems.  Commercial prices 

of PFAS analysis are currently hundreds of dollars per 

sample.

Most of these issues also apply to PAC.  It has been 

suggested that PAC be an emergency-response 

solution while GAC may be applied long term 

(Rahman, et al., 2014).  Christian Eschauzier stated, 

“the option of reducing of the emissions from certain 

point sources…would appear more efficient than to 

spend money for a more frequent exchange of GAC...” 

(Eschauzier, et al., 2012).  PFAS source control should 

be a consideration of any holistic PFAS solution.  In 

the Cape Fear River Basin in North Carolina source 

considerations reduced influent PFAS concentrations 

to a nearby WTP by 90% in one month, reducing the 

burden on plant treatment technologies (Hopkins, et 

al., 2018).

Ion Exchange (IX)

IX resins are similar to GAC: they are adsorptive 

materials used full-scale for the removal of 

contaminants.  IX relies on the affinity of the 

contaminant for the exchange site which can be 

chemically regenerated by washing with a solvent.  

Since PFAA are anionic at relevant pH, removal by 

anion exchange resins is possible.  In fact, both 

electrostatic and hydrophobic interactions drive 

the adsorption of PFAS to IX resins (Rahman, et 

al., 2014).  Porosity, polymer matrix, and functional 

groups are important considerations when choosing 

a resin. All of these impact the affinity of PFAS for 

the resin and its ability to reach the exchange sites.  

Merino, et al. (2016) published an extensive review 

on PFAS treatment methods including removal by 

commercially-available IX resins (i.e., Amberlite, Dow 

Marathon, and US Filter).  The author concluded that 

under the appropriate conditions, IX can be more 

effective than GAC for removal of PFAS, especially 

for shorter-chain PFAA.  Because of the enhanced 

hydrophilicity of acrylic resins over styrenic resins, 

the former are more effective for PFAS removal.  

Additionally, macroporous resins exhibit better uptake 

than gel resins because of better access to surface 

sites (Rahman, et al., 2014).

Composition of the raw water (e.g., PFAS speciation, 

NOM, competing ions) must also be considered when 

selecting a resin.  Bench-scale and pilot-scale testing 

is essential for proper resin selection.  In theory, 

resins can be regenerated using a mixture of a small 

amount of salt (ca. 1% to remove electrostatically-

bound PFAS) and a large amount of alcohol (ca. 

70% to remove hydrophobically-bound PFAS), and 

regenerated resins generally perform better than 

regenerated GAC (Merino, et al., 2016).  In practice 

however, long regeneration times and large volumes 

of regenerant are required to remove the longer-chain 

PFAA; therefore, most IX for PFAS treatment are used 

as single-pass without regeneration.  Some authors 

claim that traditional regeneration methods are 

ineffective for some PFAA (Carter and Ferrell, 2010).  

Given the complementary removal of PFAS using 

GAC and IX, a treatment train approach with GAC 

upstream of IX would likely be an effective treatment 

method.  This has been accomplished in a system 

treating contaminated groundwater to sub ng/L levels 

(Woodward and Pearce, 2018).

IX performance in full-scale WTPs surveyed by 

Appleman, et al. (2014) and Rahman, et al. (2014) 

showed mixed results, often not agreeing with bench-

scale results.  This is likely because conditions in 

bench-scale tests did not match those of the full-scale 

system.  Each individual treatment system must be 

independently tested at bench- and pilot-scale to 

confirm performance before design and construction 

of a full-scale system.  Another reason for mixed 
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performance is that the IX systems surveyed were 

designed for NOM and metals removal and not for 

PFAS removal.  Rahman, et al. (2014) reported that 

an iron-impregnated strong-base, porous IX resin 

achieved appreciable removal of PFCA (54% - 76%) 

and high removal of PFSA (83% - 93%, including 

short-chain PFBS), but failed to remove short-chain 

PFCA.  This is consistent with results from a WTP in 

Alabama (Dickenson, et al., 2012).  Appleman, et al. 

(2014) surveyed two WTPs which included the same 

IX resin used in Rahman, et al. (2014) and another 

metal-impregnated IX resin.  In one plant, PFSA were 

removed better than PFCA (likely an electrostatic 

effect), and long-chain PFAA were removed better than 

short-chain PFAA (likely a hydrophobic effect).  In the 

second WTP surveyed, IX showed little to no removal 

of PFAS analyzed. This was thought to be because the 

system’s operational conditions were not specifically 

designed for PFAS removal.

Reverse Osmosis (RO)

Osmosis is the diffusion of water through a semi-

permeable membrane from a less-concentrated 

solution to a more concentrated one.  Contrarily, RO 

is the movement of water in the opposite direction 

by the application of pressure.  While osmosis is a 

thermodynamically spontaneous process, RO requires 

energy to operate.  

Two liquid streams are produced during RO: 

the permeate (clean water) produced as water 

preferentially passes through the membrane while 

solutes do not, and the rejectate (wastewater) which 

is produced on the pressure side of the membrane 

where solutes concentrate.  Generally, 80% permeate 

to 20% rejectate volume recovery is considered 

acceptable for WTPs.  Of the three conventional 

water treatment technologies for PFAS removal, RO 

provides the best performance.  RO systems with 

small pore sizes (<0.1 nm) are capable of substantial 

or complete PFAS removal, including short-chain PFAA 

Environmental Solutions for Municipal By-Products 
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Ÿ Alternative to Disposal

Call for More Info  (513) 871-6828
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not removed well by GAC and IX.  This contrasts the 

performance of larger-pore size membranes surveyed 

by Appleman, et al. (2014), Rahman, et al. (2014), 

and Glover, et al. (2018) who reported essentially no 

removal of PFAS.  The primary removal mechanism 

is physical due to PFAS molecular volume (about 

1 nm) being larger than the membrane pore size 

(<0.1 nm). However, PFAS may also adsorb to the 

membrane itself by hydrophobic and/or electrostatic 

interactions (Liu, et al., 2018).  So, while pore size of 

the membrane is arguably the most important design 

parameter, composition of the membrane surface is 

also important.  High capital and energy costs and 

disposal of the concentrated rejectate are limitations 

of RO.

Rahman, et al. (2014) reported that charge-neutral 

PFAS precursors and some short-chain PFAA may 

not be well removed.  This was also observed in a 

pilot-scale RO system deployed at Peterson Air Force 

Base in Colorado (Liu, et al., 2018).  Appleman, et al. 

(2014) reported on the performance of two direct 

reuse RO systems in California using polyamide 

Hydraunautics ESPA2 and Toray and Hydraunautics 

membranes.  At 12 gallons per square foot per day 

and 80% - 85% recovery, all PFAS analyzed were 

removed to below the method detection limit (MDL).  

The author concluded that RO was the most effective 

form of treatment evaluated.  Two of the four WTPs 

surveyed in Glover, et al. (2018) employed RO.  For 

both systems, average removals of PFAS studied 

ranged from 67±8% to 96±6%; these numbers are 

conservative as both WTPs removed PFAS to below 

MDLs of 1.0 ng/L or less.

EMERGING WATER TREATMENT TECHNOLOGIES FOR PFAS REMOVAL

Emerging treatment technologies for PFAS are 

at the bench-scale or pilot-scale.  Many of these 

technologies are being developed for groundwater 

remediation and show promise as being applicable in 

full-scale WTPs.

Advanced Oxidation Processes (AOPs)

Oxidation processes involve the reaction of an oxidant 

with a reductant causing the reductant to lose an 

electron, breaking chemical bonds and leading to 

transformation or mineralization.  AOPs employ 

highly oxidative and non-selective species to attack 

the reductant.  PFAS play the role of reductant, 

and fluorine being the most electronegative atom 

in the periodic table is not likely to be oxidized 

by conventional oxidation processes.  In fact, 

hypochlorite, permanganate and persulfate at 

ambient conditions, and ferrate(VI) are ineffective 

in transforming PFAS (Bhakri, et al., 2012).  Other 

forms of ferrate (i.e., ferrate[IV] and ferrate[V]) have 

preliminarily shown transformation of PFOS and PFOA 

in model systems (Yates, et al., 2014).    One metaphor 

for the perfluoroalkyl moiety describes the carbon 

chain as a piece of reinforcing steel, susceptible 

to oxidation (i.e., rust) unless it is coated (e.g., by 

epoxy).  Here the fluorine (epoxy) protects the carbon 

backbone (rebar) from oxidation (rust).

Several reviews have been published examining the 

effectiveness of AOPs on PFAS (Niu, et al., 2016; 

Wang, et al., 2017; Xu, et al., 2017; Dombrowski, et al., 

2018; Schaefer, et al., 2018; Trojanowicz, et al., 2018; 

Nzeribe, et al. 2018).  Some technologies which may 

become full-scale solutions for PFAS include:

• Direct Photolysis – Oxidation by direct UV light;

• Photocatalysis – Oxidation by radical species 
formed at a metal surface under UV light;

• Catalyzed Hydrogen Peroxide (CHP) – Oxidation 
by hydroxyl radicals formed by H2O2 interaction 
with iron(II);

• Activated Persulfate – Oxidation by the persulfate 
radical formed when persulfate is “activated” by 
UV light, microwave, heat, base, iron, or hydrogen 
peroxide;

• Electrochemical Oxidation – Direct oxidation or 
oxidation by radicals at an electrode surface;

• Sonolysis – Oxidation by intense heat and 
pressure within very small bubbles generated by 
acoustic waves; 
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• Radiolysis – Direct oxidation by ionizing radiation; 
and

• Plasmolysis – Oxidation by energy-induced 

plasma or free radicals (see Figure 3).

Most of these methods require significant 

investigation, design, cost, and life-cycle analysis 

before they can be considered practical at full-scale 

WTPs.

Advanced Reductive Processes (ARPs)

Like AOPs, ARPs expose an oxidant (PFAS) to highly-

reactive reductive radicals transferring electrons to the 

oxidant, thereby breaking chemical bonds.  Reductive 

radicals which have been shown effective for PFAS 

destruction include solvated electrons, reductive 

hydrogen atom, reductive sulfate radicals, and 

reductive iodide radicals (Merino, et al., 2014; Nzeribe, 

et al., 2018).  Reductive radicals for PFAS degradation 

have been formed by dithionite, aqueous iodide, and 

ferrocyanide in combination with UV light, laser flash 

photolysis, ultrasound, microwave, and electron beam 

(E-Beam).  The use of some chemicals for production 

of the reductive radicals are not appropriate for 

drinking water because of their cost and toxicity.  

These methods also require significant investigation, 

design, cost, and life-cycle analysis before they can be 

considered practical at full-scale WTPs.

Next-Generation Adsorbents

Many researchers are attempting to improve on 

the success of GAC and IX by producing new and 

modifying existing absorbents.  Several reviews 

have been published with extensive data on batch 

continued on next page

Figure 3.  Lab-scale Plasma Reactor for PFAS Destruction.  Courtesy of Dr. Michelle Crimi 
(Clarkson University)
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adsorption tests and column studies, 

to determine practicality of application 

at full-scale WTPs (Du, et al., 2014; 

Omo-Okoro, et al., 2018; Oyetade, O.A., 

et al., 2018).  Some next generation 

adsorbents that have shown promise 

include:

• Tailored GAC and IX resins;

• Carbon nanotubes;

• Graphene;

• Organically-modified silica;

• Organo-clays;

• Molecularly-imprinted polymers;

• Cationic/anionic surfactants;

• Black carbon;

• Magnetic mesoporous carbon 
nitride;

• Polymeric absorbents;

• Mesoporous molecular sieves;

• Organic frameworks;

• Permanently-confined micelle 
arrays; and

• Electrocoagulation and removal on 

metal hydroxide flocs.

Most of these adsorbents are too 

expensive to be applicable to full-scale 

WTPs. However, research into low-cost 

methods may one day make these 

practical at full-scale WTPs.

Biodegradation

Biotransformation of PFAS precursors 

by bacteria, fungi and isolated enzymes 

has been observed under aerobic 

conditions in wastewater and in 

the environment (Butt, et al., 2014).  

These transformations convert PFAS 

precursors to PFAA but do not destroy 

the perfluoroalkyl moiety.  This was 

also suggested to be occurring within 

full-scale BAC reactors reviewed by 

Appleman, et al. (2014) and Glover, 

et al. (2018). There is shortening 

of the perfluoroalkyl moiety during 

biotransformation of PFAS precursors, 

however, a stoichiometric mass of PFAA 

is formed (Ross, et al., 2018).  

PFAA, however, have not been shown 

to mineralize under aerobic conditions.  

Anaerobic degradation of PFOS and 

PFOA in a lab-scale wastewater 

bioreactor has been reported (Meesters 

and Schroeder, 2004); however, it is 

unclear if the mass reductions observed 

were due to mineralization or sorption.  

Complete biological mineralization 

of any of the thousands of PFAS 

has not been reported (Ross, et al., 

2018).  To date, no demonstration of 

PFAA degradation under conditions 

relevant to drinking water applications 

have been published.  That is not 

to say that this is impossible.  If 

possible, microbial metabolism of 

PFAA will probably be like reductive 

dechlorination and will fit within the 

umbrella of reductive dehalogenation.  

At one time it was thought that 

biodegradation of polychlorinated 

biphenyls (PCBs) was not possible. 

However, the groundbreaking work of 

Dr. Lisa Alvarez-Cohen and others led 

to an entire industry of bioremediation 

for PCBs.  

SUMMARY AND CONCLUSIONS

This article presents a brief survey 

of effective and ineffective full-scale 

water treatment technologies for their 

removal.  Some emerging technologies 

have also been mentioned that one day 

may be practical at full-scale WTPs.  

The key points of this article include:

• Most conventional drinking 

water treatment technologies are 

ineffective in removing PFAS from 

contaminated raw water sources 

except for granular and powder 

activated carbons (GAC and PAC), 

ion exchange (IX), and reverse 

osmosis (RO);

• Use of GAC, IX and RO may not 

remove all target PFAS, especially 

short-chain, and carboxylated 

PFAA;

• Any system considered for the 

removal of PFAS in drinking water 

requires independent bench- and 

pilot-scale testing under relevant 

conditions before undertaking full-

scale design;

• While no technologies exist for 

mineralization within full-scale 

water treatment plants (WTPs), 

several emerging technologies 

show promise and further research 

may make practical their use at full-

scale WTPs;

• PFAS source removal and reduction 

to raw water sources should be 

part of any plan to eliminate human 

exposure via drinking water.

The author would like to thank 

Dr. Michelle Crimi and Dr. Selma 

Mededovic Thagard for providing the 

photograph of Figure 3, and Blossom N. 

Nzeribe for her thoughtful comments on 

this manuscript.
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MEMBER NEWS

Dan Johnson Elected as an Owner of Burgess & Niple
Burgess & Niple (B&N) is pleased to announce the election of Dan Johnson, PE, 

to an owner of the firm.  Dan joined B&N in 1988 and is currently Director of the 

Utility Infrastructure section in Akron. In his 30 years with B&N, he has managed a 

wide variety of public water and wastewater treatment projects mainly throughout 

Northeast Ohio for small, medium and large clients.  He has also managed 

industrial wastewater treatment projects.  Dan is active in all stages of his projects 

from planning through design and construction. 

Dan has given many presentations at the local, state, and the national level. He is 

most passionate about serving people: our clients and our own staff. He believes 

that success is built on relationships and treating people well. Dan graduated from 

The Ohio State University with a Bachelor of Science and Master of Science in  

Civil Engineering.

In Memoriam - Sterling Dean Ramsey
Fellow AWWA member Sterling Dean Ramsey passed away on Friday, December 

14, 2018. Dean was a long-time member and contributor, receiving the 30-year 

Life Member Status in 2016. He was a regular presenter within the Ohio Section 

and ACE and encouraged others to do the same. He was born in Pearisburg, 

VA and worked hard to help put himself through school, earning a Bachelor’s 

degree in Mechanical Engineering and a Master’s degree in Civil Engineering. 

Dean began his career in the industry by working “in the ditches” of a family 

owned construction company while he paid his way through school. He had 

over 40 years’ experience consulting for “clean water” (versus dirty water) as 

he would put it. Dean worked for R & D Engineering, Environmental Engineering 

& Technology, Malcolm Pirnie, CH2M, and Jacobs Engineering while leading 

complex projects for municipalities across many different states and foreign 

countries. He was forever dedicated to the profession and deeply devoted to the 

clients he served. 

Dean was a leader, a mentor, and a friend. His wisdom was unmatched and his 

strength unbreakable. He has imprinted his values on so many of us throughout 

his career and we thank him for that. Dean received many professional 

accolades but was most proud of where he came from and the family that 

surrounded him.
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Opportunities to Work Together for Source 
Water Protection
By Adam T. Carpenter, AWWA

INTRODUCTION

Protecting sources of drinking water is a challenging 

endeavor.  Some, although relatively few, utilities own 

or exert considerable control over the watersheds 

that supply raw water to their reservoirs and intakes 

or have control over activities happening around 

their groundwater wells and in areas that contribute 

to their source aquifers.  The reality is that many 

utilities have little direct control on what happens 

upstream of them. Therefore, to help protect drinking 

water sources, many utilities instead need to work on 

indirect, but equally important, ways of implementing 

source water protection measures.

Many methods to help with source water protection 

are tried and true also far from simple. AWWA has 

a source water protection committee, an online 

resource page on source water protection, and the 

G300 Source Water Protection standard complete 

with an operational guide.  Specific to working with 

agriculture, AWWA has produced materials such 

as the Guide to Working with USDA Programs, 

a whiteboard video, and an op-ed by CEO David 

LaFrance. Dozens of articles within Journal-AWWA 

discuss source water protection efforts from many 

perspectives. These resources lay out an enormous 

amount of knowledge on source water protection.

Recognizing that limited resources or concerns 

over cost-effectiveness can limit utility involvement, 

there’s a renewed and expanding opportunity to 

gain significant new protections and leverage utility 

investment with other interested groups. By working 

with agriculture and the farm conservation programs 

associated with them, utilities can overcome these 

barriers through effective partnerships that include 

both multiple payors (so utilities aren’t encumbered 

by the entire cost) and multiple beneficiaries (to build 

sustainable projects that reach both source water and 

other environmental goals.) 

WHY AGRICULTURE?

There are many activities that potentially impact 

sources of drinking water.  Traditional point sources 

defined in the Clean Water Act (such as power plants, 

factories, and wastewater treatment plans) make 

significant contributions to source waters, but also 

have considerable existing regulations and permit 
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processes to help address downstream concerns.  

There may be room for improvement, and revisions 

to these regulations are often considered, but the 

system is in place and generally working. Many cities 

have made great strides in combined sewer overflows, 

nutrient reductions, and in other activities, despite 

much work that remains to be done.  The same can 

be said about urban storm water systems, many of 

whom have made considerable progress addressing 

concerns in recent years, with the job continuing in 

most places.

Agriculture falls under a very different system.  

Considered a non-point source (no specific point of 

discharge) and exempted from most parts of the 

Clean Water Act, agricultural runoff is addressed 

primarily through voluntary measures.  Much of 

the agricultural community runs on low margins, 

with prices for finished agricultural products being 

responsive to national and international markets.   

This means that even with the best of intentions 

to protect natural resources, many farmers can 

only do so much without financial and/or technical 

assistance.  Recognizing this need, there’s an 

enormous investment in agricultural conservation 

already taking place.  

The Natural Resources Conservation Service (NRCS) 

in recent years has had roughly $4 billion per year to 

implement farm conservation, with the Farm Service 

Agency having roughly an additional $2 billion per year 

for the Conservation Reserve Program – meaning that 

farm conservation programs combined receive nearly 

$6 billion every year.  Although there are examples of 

some of those funds going to help protect sources 

of drinking water, much like their urban counterparts, 

more remains to be done.  Safe drinking water is vital 

to public health, and there’s an opportunity to help 

protect it through these programs, a huge win for 

everyone.  The agricultural community can help its 

neighbors, the utilities can help control uncertainty 

and risk, and the public can enjoy safer and more 

resilient water supplies.   

There are many recent examples of successful 

partnerships between water utilities and agriculture.  

Beaver Water District in Arkansas, and the City of 

Cedar Rapids (Iowa) have undertaken projects through 

the Regional Conservation Partnership Program 

(RCPP).  New projects in North Carolina, Illinois, and 

Kansas are getting started with new projects.  The 

recently announced Source Water Protection pilot of 

the National Water Quality Incentives program has 

sixteen watersheds being assessed for programs to 

help protect sources of drinking water. 

WHAT’S CHANGING?

These USDA/NRCS programs are all authorized by 

the Farm Bill, a major piece of legislation that needs 

to be renewed by Congress every few years.  The 

most recent one expired on September 30, 2018, and 

at the time this article was written, Congress was in 

a deadlock on how to proceed. Both the House and 

Senate have passed draft bills, but they differ in many 

ways. Although there are certainly differences within 

the conservation title, the biggest argument is over 

the future of the Supplemental Nutrition Assistance 

Program (SNAP, formerly known as food stamps). 

Congress may end up striking a deal or may end up 

extending the previous farm bill for an additional 

year to give themselves more time to work out a 

compromise. 

There are four provisions in the draft farm bill from the 

House and three from the draft farm bill from Senate 

that AWWA has advocated for.  Both draft bills include:

Making source water protection a specific goal of 

the farm conservation programs. Although improving 

water quality has long been a goal, protecting sources 

of drinking water has not been an explicit goal of the 

conservation programs. Although there are examples 

of source water protection activities throughout the 

conservation programs, for the most part it hasn’t 

been specifically targeted.  Including this in the 

program goals means that source water protection 

will be a specific target and its use will be tracked to 

identify trends and opportunities. 

continued on next page
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Include water utilities in the state and local committees 

that inform the conservation programs. A considerable 

portion of thee programs are informed by input from 

state and local groups.  Just like how source water 

protection concerns vary by type of source and 

several characteristics of the source and system, 

conservation needs vary regionally and by type of 

agricultural production.  Getting involved in the state 

technical committees and the local working groups is 

an important way to help direct conservation dollars 

towards source water needs.

Increasing cost share of practices with great 

downstream benefit. Many on-farm conservation 

measures have benefits both to some environmental 

goal while also increasing crop yield, reducing risks, 

or some other direct benefit to the farm. However, 

several the practices that benefit source waters are 

likely to have little to no on-farm benefit.  For this 

reason, even a federal 75% cost-share may not provide 

sufficient incentive for the producer to participate.  For 

this reason, we’re seeking higher rates, such as a 90% 

federal cost share, with the option for utilities and other 

partners to pick up the remaining costs.  

Of the two drafts, only the House version contains the 

last provision, focused on setting aside part of the 

conservation program funds specifically for source 

water protection:

Dedicating 10% of most conservation funds to 

protecting sources of drinking water. Since the use of 

conservation dollars to help protect sources of drinking 

water is not currently tracked, it’s hard to know how 

much is currently spent in aggregate, but we believe it 

is well under 10% of conservation dollars. If the final 

farm bill does include this set-aside, we do not yet 

know which conservation programs will be included, 

but we expect it to provide a significant boost for this 

goal for all applicable programs. 

We can’t be certain what will be in the final bill until 

it passes into law.  However, given most of these 

provisions are in both drafts of the bill, we’re very 

hopeful that at least some will become law, much to 

the benefit of drinking water supplies. 

LOCAL ENGAGEMENT NEEDED

Despite being a federal agency, USDA programs 

administered by the NRCS are driven mostly at the local 

to state level.  There are a series of state technical 

committees and local working groups, who inform 

the NRCS state conservationist and his or her staff 

in prioritizing and planning where funds will be spent 

locally.  This makes sense, given the natural resources 

concerns in vegetable farming in California will likely be 

very different from those for cattle ranching in Texas or 

corn and soybeans in Illinois. 

Every state has agricultural producers, and many 

watersheds have at least some agricultural influence, 

especially given this definition includes not just crops 

but also other production such as livestock and timber-

producing forestry. The challenges that utilities are 

facing that intersect with agriculture will also likely 

be different, be it nutrients, sediment, chemicals, or 

something else entirely.  For this reason, utilities with 

source water concerns should be in touch with their 

NRCS state conservationist and their local soil and 

water conservation districts to explore both existing 

and emerging programs that might help to fit their 

needs.

AWWA has built tools to help, as described at the 

beginning of this article, and we welcome additional 

feedback on what else may be helpful moving forward. 

The Source Water Collaborative also has a toolkit for 

getting started working with USDA programs.

Ultimately, the success of source water protection 

initiatives through farm conservation efforts hinges 

on utility involvement to identify concerns, suggest 

measures that would be beneficial, work with partners, 

and be partners in addressing these concerns. By 

reaching out, engaging, and working with NRCS, 

conservation districts, and the greater agricultural 

community, the water sector can open many doors 

toward improved source water protection. 

Adam T. Carpenter is the manager of energy and 

environmental policy at AWWA (www.awwa.org), 

Washington, D.C.
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Thank you for yoru support!

Cleveland Public Auditorium

Preliminary Schedule

TUESDAY,  SEPTEMBER 10TH                   
• Preconference Workshops 
• Golf 
• Tours 
• Welcome Social

WEDNESDAY,  SEPTEMBER 11TH 
• Exhibits 
• Competitions

THURSDAY,  SEPTEMBER 12TH 
• Technical Sessions 
• Business Luncheon 
• Gala @ Punch Bowl Social

FRIDAY,  SEPTEMBER 13TH 
• Technical Sessions

The Westin Cleveland Downtown 
777 St Clair Ave NE • Cleveland, OH 44114 
216.771.7700

Hotel Rate for standard room (Single/double) 
will be $189.00 (as available)

S A V E  T H E  D A T E 

ANNUAL TH
E 81ST OAWWA 

C O N F E R E N C E  &  E X P O

SEPTEMBER 10 - 13TH, 2019  •  CLEVELAND, OHIO

G U A R D I A N S  O F  W A T E R
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Here’s Some Reasons Our      
Customers Choose Alloway...

Over 36 Years of  Experience
3 Convenient Locations
Sample Courier Service 

Composite and Grab Sampling Services
Viewing Results with Online Portal

Competitive Prices
Wide Range of Analytical Capabilities 

Defensible Data

Two simple ways for you to earn a free 
admission to Alloway’s Spring Workshops! 

1. Provide us with the contact information for 
a new customer and earn 1 free admission for 

every connection that results in an 
opportunity to provide a quote.

2. Provide a testimonial for us to share and 
get 1 free admission. 

To participate in our referral program, 
contact us at support@alloway.com!

Share your reason and earn 
free contact hours! THE COMMUNITY 

ADVANCEMENT 
FIRM

At OHM Advisors, we believe that 
multidisciplinary teamwork has the power 
to yield ideas that aren’t just different — 
they’re better.

Because something incredible grows out of 
a team of experts with individual specialties 
aligned around a singular mission of 
Advancing Communities.  

ARCHITECTS ENGINEERS PLANNERS
888.522.6711 | OHM-Advisors.com

2019 - AWWA Quarter Pg
3.75” x 2.313”
1/5/2019

Over 50 Years 
of Designing 
Solutions
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Water/Wastewater Planning and Design Solutions
Master Planning

Hydraulic Modeling 
Treatment Plant Design

Distribution & Collection Systems

Pump Stations
Storage Tanks

Transmission Mains 
Asset Management/Information 

Management

PROVIDING INNOVATIVE 
SOLUTIONS TO THE OHIO MARKET

BARGEDES IGN .COM
1370 Vanguard Boulevard
Miamisburg, Ohio 45342

(937) 438-0378
vanessa.glotfelter@bargedesign.com

250 East Fifth Street, Suite 1500
Cincinnati, OH 45202

(513) 519-0170
russ.weber@bargedesign.com
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District Meeting Dates
Northwest District Meetings Northeast District Meetings

April 11: Northern Expo, Medina April 11: Northern Expo, Medina

July 18: Minster May 2: Columbiana

October 17: Napoleon July 25: Location TBD

October 10: Cleveland

Southwest District Meetings Southeast District Meetings

April 9: Southern Expo, Wilmington April 9: Southern Expo, Wilmington

July 17: Hamilton April 25: Deer Creek

November 8: Yellow Springs

Publication Information
Northwest District Meetings Northeast District Meetings

The Ohio Section AWWA Newsletter is published three 
times a year. Send articles, comments,  
news and photos to:

     Ohio Section AWWA 
     oawwa@assnooffices.com 
     844.766.2845

 Material deadline for 2019 newsletters are:

• Summer Issue - June 3 

• Winter Issue - November 1

The ideas, opinions, concepts, procedures, etc. expressed in this publication are those of the individual authors  
and not necessarily those of the Ohio Section AWWA, its officers, general membership, or the editor.

2019 Ohio Section Annual Conference
September 10-13: Cleveland, Ohio

2019 National Conferences
June 9-12: Denver, CO – AWWA Annual Conference & Expo (ACE)

2019 Ohio Section Meetings
June 13: Customer Service Workshop, Canton 

July 9: Water Distribution Seminar, OCLC, Columbus 
August 22: RCAP Small Systems Workshop, Freemont

17 South High Street, #200
Columbus, Ohio 43215
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