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Potable Perfection
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 a proven reservoir
treatment option for water quality improvement
before your water treatment plant.

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.
Experience worry-free water.
Watch our new educational whiteboard
videos to learn more about innovative
solutions to common potable water issues.

www.medoraco.com/PW
844-825-1232 • solutions@medoraco.com

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

Trusted solutions for over 40 years
POTABLE WATER

WASTEWATER

LAKES, RAW WATER

Reduce THMs
Active tank mixing
Manage residuals

Improve mixing
Save energy
Improve compliance

Reduce cyanobacteria
Mitigate taste, odor, toxins
Reduce manganese, iron
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Good morning!
It sure has been an interesting
first six months of 2018. It has
been especially interesting for
the Water Utility Council. Todd
Danielson and his committee
have been busy working with the
OEPA helping them understand
our concerns with the proposed
Asset Management Rule, as well
as the new Lead Rule. I would
like to thank the Asset Management Committee for their
assistance on the proposed Asset
Management Rule comments and
for holding the workshop in the
Jason Adkins,
spring to help educate everyone
Ohio Section Chair
on the proposed guidelines.
Volunteer efforts such as this
are what make OAWWA special.
I would also like to recognize our Membership
Committee and the Young Professionals Committee. Luke Murry, the Membership Committee
Chair, has done a great job promoting new membership and meeting our membership retention
goals. The Young Professionals have also helped
with the membership goals. Tyler York, The
Young Professionals Chair, has done a terrific job
promoting AWWA to college students and young
professionals starting out in the water industry.
These two gentleman and their committees have
been sharing what AWWA has done for them, and
what it can do for people in the water industry.
With any luck, a dry summer is approaching for
us water purveyors. Since summer will arrive
quickly, I would like to share some of our summer training events. On July 10th, the Water
Distribution Committee will hold their annual
Water Distribution Seminar in Columbus. Next,
we have our Northwest District Summer meeting
in the City of Oregon on July 19th. Following that
event, we have our Southwest District Summer
meeting on July 20th in the City of Piqua. Wrapping up the summer meetings, we will have the
Northeast District Summer meeting on July 26th
at Shawshank. Actually, it will be held at the Ohio
Reformatory in Mansfield, Ohio where the movie
Shawshank Redemption was filmed. A tour of the
facility will follow this meeting.

I would like to thank all of the Committees and
Districts for taking time to make these training
events happen. There is a great deal of time and
effort behind the scenes to pull off a successful
training event. Please check our website at www.
oawwa.org if you would like more information on
any of these training events.
If you find yourself needing more training toward
the end of the summer, come join us the week
of August 27th in Columbus for the One Water
Technical Conference and Expo. This collaboration between OWEA and OAWWA was very
successful back in 2014, and they hope to exceed
all expectations the second time around. The Local Arrangement Committee has done a great job
going over all the details to make sure everyone
that attends this conference will have a memorable experience. I really appreciate all the work
from the volunteers that help make this happen.
I would also like to thank the City of Columbus
for their support in making this show amazing.
For more information on the One Water Technical
Conference and Expo, please visit their website at
www.onewaterohio.org/.
You may have noticed, I have mentioned volunteering several times in this article. It takes a lot of
people to make an organization great. Fortunately,
we have exceptional volunteers here in Ohio.
There are members that have dedicated a lifetime
to OAWWA, as well as those who were only able
to volunteer a couple of hours each year at the
annual conference registration booth. All of their
volunteer efforts are greatly appreciated. Every
hour makes a difference when you are a leader in
the water industry. AWWA membership has many
advantages. One of which is the opportunity to
collaborate with so many great people. Throughout my years of membership, I have met many
new people, gained friendships, and have enjoyed
many memorable experiences. If this sounds like
something you would like to experience, please
ask someone you know in OAWWA or visit us
on-line at www.oawwa.org to find out how you
can become part of this amazing organization.
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DIR EC TORS REPORT

Let’s work together for a better Ohio through better water.
AWWA Washington DC Office works hard for us. Led by the Water Utility
Council, AWWA’s Government Affairs office is vital to AWWA’s mission as it
advocates daily with policy makers and regulatory agencies on critical issues
facing the water community. Executive Director of Government Affairs Tracy
Mehan leads the AWWA Government Affairs office. It is Tracy’s responsibility to
oversee AWWA Washington, D.C. activities including all federal affairs, liaison
with other organizations, and representation of AWWA as needed. He is
supported by an experienced staff that includes Steve Via, Tommy Holmes,
Adam Carpenter, Kevin Morley and Wendi Wilkes.

Lorraine Brown,
Director
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Key to AWWA’s successes and strength in Washington is the partnership between
the Association and its Section Water Utility Councils. Sections serve as AWWA’s
grassroots force, regularly reaching out to elected officials on water issues. When
the Association sends out a call to action, we as section members respond. The
Association also depends on sections to gather feedback from our state and
identify emerging issues.
Annually AWWA members participate in a two-day Water Matters! Fly-In on the
nation’s capital to advance AWWA’s legislative issues on Capitol Hill. This year
AWWA had a record 160 water utility leaders from 48 states converge on Capitol
Hill to advocate for water infrastructure investment and source water protection.
AWWA members covered issues on the newly introduced U.S. House Farm Bill,
which would strengthen U.S. Department of Agriculture conservation programs
that protect drinking water sources from nutrient runoff. AWWA created a whiteboard animation video to more clearly illustrate how the Farm Bill’s conservation
programs are key to protecting drinking water sources. It is available on AWWA’s
YouTube channel. Our delegates also addressed water infrastructure renewal as
they asked for support of the passage of H.R. 4492/S. 2329 to reauthorize and
boost funding for WIFIA, and requested the support for doubling appropriations
for the drinking water state revolving loan fund program to $1.7 billion.
Did you know? It’s easy to volunteer. Think about what gets you excited and
engages your interest. You can be a reliable regular volunteer that may join a
committee, or become fully engaged and be a part of several committees while
working your way into leadership roles. If time commitment is a problem – you
can micro volunteer. That is volunteer for a small activity such as be a room monitor or an expo tour guide. Ohio AWWA has many opportunities and committees
looking for you and your talents. Come join and network through opportunities
on your District and/or State level. Volunteering for AWWA is a great experience
and loads of fun!
The AWWA Operator Study Guide App is available for free download for iOS and
Android devices. It is in a trial version only; the full version will offer 4 question
sets for purchase with a total of 2000 questions.
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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NOMINATED VICE CHAI R

Franco Lucarelli,
Nominated Vice Chair
Franco A. Lucarelli is The Director of
Utility Services for The City of Warren,
Ohio, where he oversees the billing
of four departments. The four departments include the Water Department,
Waste Water, Storm Water, and Sanitation. Within the Water Department
he is responsible for the operation of
treating, delivering, and providing safe
drinking water. Franco believes in the
importance of providing a safe quality
drinking water to the public.

Franco has a strong foundation of both
administrative and hands on experience
having risen through the ranks
throughout his 21-year career as a
utility professional. Franco holds a
Class II Water Treatment License and
has been a member of the American
Water Works Association (AWWA)
since 2006. He began his commitment
with the AWWA volunteering with
the Northeast district assuming all the
chair positions. From there he went on
to serve and continues to serve to this
day. Franco was as an At-Large Trustee
on the state governing board of the
Ohio Section of AWWA and has also
served on numerus committees such as
membership, Strategic Planning, Young
Professionals, Finance and Audit to
name a few.
When Mr. Lucarelli isn’t directing the
four divisions of the Water Department,
he also volunteers cleaning up neighborhoods along with numerous projects
in the revitalization of the city of Warren. The incredible feeling that comes
along when he is able to help a student

understand reading just a little better
as he reads aloud to elementary
students in the local school system is
worth every minute of his time. Franco,
being born and raised in the City of
Warren, believes he can make a difference through his actions.
Franco is an active member of his
community and enjoys spending time
with his wife Joanne and their two
children Nico and Gina. While Franco’s
daughter, Gina is finishing her junior
year in high school, his son Nico has
successfully attained his Bachelor of
Science degree in Mechanical Engineering and is currently pursuing his
master’s degree in the same field. Along
with spending time at the lake with his
family, he and his wife Joanne enjoy
walking their dog Charlie around the
neighborhood, which also affords them
time to discuss their daily events.

NOMINATED NORTHW E S T TRU S TE E
Jason Phillips is the Water Superintendent for the City of Findlay where he is
responsible for overseeing four departments: Utility Billing, Water Distribution,
Supply Reservoir and Water Treatment. He graduated from the University of Findlay with a BS in Hazardous Materials Management. He holds a Class III Wastewater Works license, a Class III Water Supply license and is currently working on
obtaining his Class IV Water Supply license.
Jason is active in Operator Training Committee of Ohio (OTCO) and currently
serves as Board President. He is also an instructor for the organization’s basic and
advanced water classes. He enjoys the opportunity to teach others about water
treatment facility operations. His involvement thus far with AWWA includes 20
years of membership and serving as a northwest district officer.

Jason Phillips,
Nominated Northwest Trustee

Jason has been married to his high school sweetheart, Jacie, for 20 years. They
have been blessed with three amazing children. They currently reside in Ottawa
and spend lots of time serving the Lord at Harvest Fellowship in Hamler. Helping
and serving others is something the whole family enjoys and allows them to grow
closer together.
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2018 Washington D.C. Fly-In
Ohio Section, AWWA
Submitted by Tyler Converse
Ohio was again well represented at the annual Washington D.C. Fly-In on April
18-19. (From left to right in the photo: Todd Danielson, Jeff Bronowski, Tyler
Converse, Robin Rupp, Jay Cermanero, David Rager who is the AWWA President
Elect, David Weihrauch, and Mike Gradoville. If you recall, each year AWWA
hosts a gathering at our nation’s capital whereby AWWA water professionals from
across the county meet to take our collective message to our representatives on
Capital Hill. This year was a record breaker with 160 water professionals visiting
335 congressional offices!
Our 2018 focused message related to conservation efforts in the 2018 Farm Bill
and continued access to low cost infrastructure reinvestment dollars via the Water
Infrastructure Finance & Innovation Act (WIFIA) and the State Revolving Loan
Fund (SRF) programs. In the Farm Bill we asked that Congress target 10% of
Conservation Title Funds to protect sources of potable water and also ramped-up
support for efforts to specifically emphasize source water protection as part of the
U.S. Department of Agriculture’s overall conservation mission. As far as infrastructure funding, we asked that they support doubling funding for the State Revolving
Funds programs to $1.7B and reauthorization and a boost in funding for WIFIA
which tends to support larger capital projects.
Overall, the reaction by our representatives was positive on these items with the
only differences, and those differences are not always minor, being in the details of
how such should be funded. Of course these differences follow along the lines of
their respective conservative or liberal philosophies.
The Ohio delegation was honored and proud to represent all of Ohio AWWA’s
drinking water professionals at this very important event. We thank you for your
continued support of these efforts.
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August 27-30, 2018

Hilton Downtown & Columbus Convention Center
Columbus, OH

accomodations
Hilton Downtown Columbus
401 N. High St, Columbus, OH 43215
Special Conference Room Rate:
$125/night*
*available until 8/5/2018

topics

who
should
attend
• Asset Management
• Collections
• Distribution
• Laboratory
• Management
• Operations
• Source Water
• Treatment
...and more!

LARGEST

Don’t miss Ohio’s
water conference

• Utility professionals
• Engineers
• Young professionals
• Manufacturers
• Retired professionals

network

education

120
over

socials

technical
sessions 200+
exhibitors
stay informed
www.onewaterohio.org
info@onewaterohio.org
facebook.com/OneWaterOhio

brought to you by:
®

WEA
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CONFERENCE SCHEDULE
7:00 AM

AUGUST 27

MON DAY

AUGU
AUGU
UGUSTHUR
ST 28DAYAUGU
ST 27
ST 29ESDA
T 30 SDAY
WEDN
MON
DAY
Y TUES

CONFERENCE SCHEDULE
8:00 AM

9:00 AM

10:00 AM

Attendee Registration Open 7:00am -5:00pm

7:00 AM

8:00 AM

9:00 AM

Ops Challenge 8:00am -5:00pm

10:00 AM

11:00 AM

11:00 AM

12:00 PM

1:00 PM

12:00 PM

2:00

1:00 PM

Research Workshop 8:00am -5:00pm

Ops Challenge
-5:00pm
Ops8:00am
Challenge
8:00am -5:00pm

Plant Tours 9:00am -4:00pm

Research8:00am
Workshop
8:00am -5:00pm
Research Workshop
-5:00pm

Golf Outing 9:00am -5:00pm

Tours
9:00am -4:00pm
Plant Tours Plant
9:00am
-4:00pm
7:00 AM

AUGUST 28

HURSDAY WEDNESDAY TUESDAY

Attendee Registration
Open 7:00amOpen
-5:00pm
Attendee Registration
7:00am -5:00pm

Exhibitor Registration 12:00pm -5:00pm & Exhi

Outing
9:00am -5:00pm
Golf Outing Golf
9:00am
-5:00pm
8:00 AM

9:00 AM

10:00 AM

Registration Open 7:00am -5:00pm
Exhibit Set-Up 7:00am -9:00am

7:00 AM

8:00 AM

9:00 AM

10:00 AM

Kick-Off
Breakfast
7:30am -9:00am
RegistrationRegistration
Open 7:00am
-5:00pm
Open
7:00am
-5:00pm

11:00 AM

12:00 PM

1:00 PM

2:00

Exhibitor Registration
12:00pm
-5:00pm
Exhibitor Registration
12:00pm -5:00pm
& Exhibitor

11:00 AM

12:00 PM

1:00 PM

Ops Challenge 8:00am -5:00pm

Exhibit Set-Up
7:00am
-9:00am
Exhibit
Set-Up
7:00am -9:00am

Exhibit Hall Open 9:00am-5:00pm

Kick-Off Breakfast 7:30am -9:00am

Concurrent Tech Sessions 9:15am -12:15pm

Ops Challenge
-5:00pm
Ops8:00am
Challenge
8:00am -5:00pm

AUGUST 29

7:00 AM

Exhibit Hall Exhibit
Open 9:00am-5:00pm
Hall Open 9:00am-5:00pm
8:00 AM

9:00 AM

Breakfast 7am -8:30am

7:00 AM

Exhibit Hall Open 9:00am-2:00pm

8:00
AM Tech 9:00
AM8:00am -12:30pm
10:00 AM
Concurrent
Sessions

Breakfast 7am -8:30am

11:00 AM

Women’s Networking
9:30am-10:30am

Exhibit Hall Open 9:00am-2:00pm

8:00 AM

Registration Open 7:00am -11:30am

Breakfast 7am -8:30am
Continental for all Attendees
OWEA 5S
OWEA Crystal Crucible
7:00 AM
8:00 AM
OAWWA Past Presidents

Women’s Networking
9:00 AM
9:30am-10:30am

12:00 PM

1:00 PM

2:00

Tec
Co
Lunch in Exhibit Concurrent
Hall
12:30pm-2:00pm
12:00 PM

1:00 PM Concurre

OWEA President’s Lunch
12:00pm-1:30pm

Lunch in Exhibit Hall
Concurrent Tec
Co
12:30pm-2:00pm

Concurrent Tech Sessions 8:00am -12:30pm
7:00 AM

AUGUST 30

11:00 AM

Concurrent Tech Sessions 9:15am -12:15pm
Registration Open 7:00am -5:00pm

RegistrationRegistration
Open 7:00amOpen
-5:00pm
7:00am -5:00pm
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10:00 AM

Concurre

Lunch in Exhibit Hall
12:30pm-2:00pm

10:00 AM

OWEA President’s Lunch
11:00 AM
12:00 PM
12:00pm-1:30pm
Lunch in Exhibit Hall
12:30pm-2:00pm

9:00 AM

10:00 AM

11:00 AM

Registration Open 7:00amConcurrent
-11:30am Tech Sessions 8:00am -11:15am
Breakfast 7am -8:30am
Continental for all Attendees
OWEA 5S
OWEA Crystal Crucible
OAWWA Past Presidents

OAWWA Board Mtg 10:00am-12:00pm
OWEA Ex Comm Mtg 10:00am-12:00pm

Concurrent Tech Sessions 8:00am -11:15am
OAWWA Board Mtg 10:00am-12:00pm

12:00 PM

PM

3:00 PM

4:00 PM

3:00 PM

4:00 PM

5:00 PM

6:00 PM

5:00 PM

6:00 PM

7:00 PM

8:00 PM

7:00 PM

8:00 PM

Welcome Mixer 6:00pm-9:00pm

9:00 PM

10:00 PM

9:00 PM

10:00 P

Welcome Mixer 6:00pm-9:00pm

ibitor
ibitor Set-Up
Set-Up 12:00pm-10:00pm
12:00pm-10:00pm
PM

3:00 PM

4:00 PM

Set-Up 12:00pm-10:00pm
3:00 PM

4:00 PM

3:00 PM

6:00 PM

5:00 PM

6:00 PM

7:00 PM

8:00 PM

7:00 PM

8:00 PM

9:00 PM

10:00 PM

9:00 PM

10:00 P

Reception - Exhibit Hall 5:00pm-7:00pm

ent
ent Tech
Tech Sessions
Sessions 2:00-4:30pm
2:00-4:30pm

PM

5:00 PM

After Party @ Brothers 6:00pm-10:00pm
4:00 PM

ch Sessions 2:00-4:30pm

5:00 PM
6:00
PM
7:00 PM
Reception
- Exhibit Hall
5:00pm-7:00pm

8:00 PM

9:00 PM

10:00 PM

After Party @ Brothers 6:00pm-10:00pm

PM 2:00-5:10pm
4:00 PM
ent
ent Tech
Tech3:00
Sessions
Sessions
2:00-5:10pm

5:00 PM

6:00 PM

7:00 PM

8:00 PM

9:00 PM

10:00 P

OAWWA/OWEA Business Meetings
4:00pm-6:00pm
Reception & Gala 6:00pm-8:00pm

ch Sessions 2:00-5:10pm
OAWWA/OWEA Business Meetings
4:00pm-6:00pm

ne Water
Reception & Gala 6:00pm-8:00pm

ne Water

OAWWA / OWEA 2018 Technical Conference & Expo
August 27th - August 30th, 2018
www.onewaterohio.org

OAWWA / OWEA 2018 Technical Conference & Expo
August 27th - August 30th, 2018
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MONDAY | August 27

Foxfire Golf Club
Team of 4 | $320
Individual Golfer | $80

Golf Outing

Education & Activities

Register online at: www.onewaterohio.org/golf_outing.php

Research Workshop
requires a separate registration

OAWWA/OWEA Member | $95
Nonmember | $125

Plant Tours
requires a separate registration

Through July 31 | $90
Starting Aug 1 | $120
10

Hot Topics – Focus on Nutrients
Earn up to 6 hours

We will be offering tours of Columbus area
water & wastewater treatment facilities.
Locations will be announced soon.

TUESDAY | August 28
9:15am-9:45am

WW

9:55am-10:25am

WW

10:35am-11:05am

B

11:15am-11:45am

WW

11:55am-12:25pm

Technical Sessions

B

Energy Efficiency/Sustainability

Operation & Maintenance

Biogas Upgrading - Renewable Natural Gas
Options
Eric Wilgenbusch, Unison Solutions

Nutrient Removal Optimization at OECC
Alyssa Mayer, Hazen and Sawyer

Cogeneration from biogas at Columbus
Waste Water Treatment Plants
Todd Krenelka, City of Columbus

Blueprint for One Water: Tactical Guidance
for Developing an Integrated One Water
Framework
Brett Farver, Wendy Broley, and Lynn
Stephens, Bwrown & Caldwell
Biologically Enhanced Primary Treatment:
A Summary of Experience from Pilot,
Demonstration, and Full
Jared Alder, Evoqua Water Technologies

Keeping up with the Solar Landscape in
Ohio and Leveraging Onsite Power to
Reduce Operating Cost
Tom Armstrong, Arcadis; Jason Slattery, GEM
Energy

WW

B

WW

B

W

4:00pm-4:30pm

3:20pm-3:50pm

2:40pm-3:10pm

2:00pm-2:30pm

Green Technologies
WW

WW

WW

WW

Next-Generation SCADA High Performance
Human Machine Interfaces
John Sidoti, Arcadis

Optimization of Oxidation Ditch Aeration
for Nutrient Removal and Energy Efficiency
Robert Smith, YSI/Xylem; Josh Holton,
SW Licking Community Water District; Jon
vanDommelen, Ohio EPA
Backbone Infrastructure Design for an
Intermittent Use Site
David McCallops and Julio Williams,
Environmental Design Group

Utility Management
B

W

B

B

Copper-Silver Water Treatment for
Legionella - is it the New Gold Standard for
Healthcare?
Cliff Shrive, Shrive Operations Solutions, LLC;
Jeff Swertfeger, Greater Cincinnati Water
Works

B

Operation & Maintenance

Why Do Some Urban Green Infrastructure
Features Thrive Over Time and Others Not
So Much?
Nancy Ellwood, CDM Smith

Results for Stormwater Infiltration in
Combined Sewer Systems
Kim Colich, NEORSD

WW

W

Blueprint Columbus Downspout
Redirection and Lateral Lining Program
Pilot: Lessons Learned
Leslie Westerfelt and Fang Cheng, City of
Columbus
Green for Gray: CSO Control using Green
Infrastructure
Katherine Holmok, Environmental Design
Group

W

WW

W

NEORSD Southerly WWTC Blower
Serviceability Testing and Technology
Selection for Energy Efficiency
Jeff Ifft, Brown and Caldwell; Brian Flanagan,
NEORSD
Lessons Learned from a 5 million dollar
SCADA System Upgrade
Philip Schmidt and John Gilmore, City of
Columbus

Bird Pest Mitigation and Other Challenges
of Rehabilitating Toledo’s Intake Structure
in Lake Erie
Jeremy Nakashima, Lockwood Andrews &
Newman; Jacob Goetz, City of Toledo; Brad
Lowery, Jones & Henry Engineering
Breaking the Sound Barrier in Sanitary
System Assessments
Jim Davis, Pinbrella Solutions

= Drinking Water

Water Technology Transfer: Building a
Financially Sustainable Early-Warning
System for Harmful Algae
Bryan Stubbs, Cleveland Water Alliance; Ed
Verhamme, Limnotech
Help! We Need to Invest in Our
Infrastructure, But Can I Afford it?
Christina LaPointe and Scott Ankrom, Hazen
and Sawyer

A Beginner’s Guide to Rates: The history,
trends, and new horizons in water and
sewer pricing
Joe Crea, Raftelis

Utility Meter-to-Cash Best Practices
Improve Customer Service and Financial
Performance
Michael Rotunno and Morgan Mills, Arcadis

W

WW

W

B

W

Utility Management
B

B

B

B

WW

Potpourri

Planning for Affordable, Supportable Utility
Rates
Ken Duplay, NEORSD; Carol Malesky, Stantec

Building the Pipeline- Preparing the
workforce of tomorrow
Melinda White, Montgomery County
Environmental Services

Starting a Young Professionals Group in
your Workplace - Experiences, Challenges
and Lessons Learned
Justin Siegrist, Wade Trim

Why Automation Can’t Wait
Mitchell Beckner, City of Troy

W

WW

WW

WW

B

Whole Effluent Toxicity Testing
Kate Hansler, EnviroScience

The Success vs. the Pain of Long Term
Construction Sequencing
Brian McGuire, Jacobs; Scott Lockhart and
Mark Eppich, City of Columbus

Real Deal Energy KPIs
Kevin Krejny, Montgomery County
Environmental Services

A Dam Presentation About Hazard
Creep and Ohio’s Probable Maximum
Precipitation Change
Julie Lawson, Environmental Design Group

Potpourri

How to Pass a (Mostly) Painless Rate
Increase
Brianna Wooten and Pat Turnbull, Montgomery
County Environmental Services

= Waste Water

Detection and Monitoring of Microcystins
in Theory & Practice
Sheela Agrawal, NEORSD

Wilmington’s Harmful Algal Bloom Journey
Jennifer Delebreau, Strand Associates

Advanced Real-Time Monitoring Improves
Pre-Treatment Program Performance
Dan Hanthorn, ZAPS Technologies

Respirometry - A Valuable Tool in
Wastewater Treatment
John Hoffman, Alloway

TBD - Student Paper

= Both

Don’t miss out!

Early Bird pricing ends July 31!
Register online at www.onewaterohio.org
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WEDNESDAY | August 29
Technical Sessions

8:40am-9:10am 8:00am-8:30am

W

12:00pm-12:30pm 11:20am-11:50am 10:40am-11:10am 10:00am-10:30am 9:20am-9:50am

Distribution

W

W

W

W

W

W

Waste Water Treatment

Water Storage Tank Inspection Standards and Guidelines
Penni Snodgrass, Tank Industry Consultants

Utilizing a Risk Mitigation Strategy to Design and Construct
a Water System Interconnection
Kristen VonderBrink, RA Consultants

EXTREME MAKEOVER: Water Edition - An Old Pressure
District Receives New Infrastructure
Phil Schmidt and Evan DiSanto, City of Columbus

A New Source - Delco’s O’Shaughnessy Raw Water Pump
Station and Transmission Main Project
Dan Barr, ms consulants

Water System Resiliency Assessments through Main Break
Flood Modeling
Ben Chenevey, Arcadis; Gregg Loegg, City of Akron

Building and Maintaining Infrastructure to Attract
Development: A Case Study of Beech Road Tank
Michele Gilkerson and Ben Ellsesser, City of Columbus

Innovative Technologies to Effectively Manage Deteriorating
Infrastructure - State-of-the-Art Review
Mutiara Ayu Sari and Erez Allouche, Stantec

Design Challenges of a High Rate Treatment Facility
Georgia Fuerst, CT Consultants

WW

Southerly CEPT: Designing for Intermittent Use
Vui Chung, Burgess & Niple; Seth Grimes, Arcadis

WW

WW

WW

WW

WW

No Space No Problem: Membrane Bioreactors and Silo
Digester Expand Capacity
Jamie Mills and Scott Stearns, Strand Associates

2:00pm-2:30pm
2:40pm-3:10pm

W

3:20pm-3:50pm

WW

4:00pm-4:30pm

WW

4:40pm-5:10pm

WW

W

NEORSD Southerly WWTC Traveling Bridge Retrofit and
Benefits of SRT Control and a Wasting Clarifier
Jeff Ifft, Brown and Caldwell; Brian Flanagan and Harry
Shaposka, NEORSD
Disinfection Improvements at Tri-Cities North Regional
WWTP with CMAR
Will Martin, Hazen and Sawyer

Wastewater Disinfection with Combined Peracetic Acid and
UV Treatment: A Plant Scale Pilot Study
Achal Garg, Metro Sewer District of Greater Cincinnati

Liquid Ionic Copper Offers 3-for-1 as Drinking Water PreTreatment
David Hammond, Earth Science Labs

TBD - Student Paper

W

Softer Water for Yellow Springs
Sam Swanson, Burgess & Niple; Brad Ault, Village of Yellow
Springs; Gary Williams, Jones & Henry

TBD - Student Paper

Doubling the Secondary Treatment Capacity Using Step
Feed
Brian Gresser, City of Akron; David Frank and Ed Becker,
Arcadis

Residuals
W

W

W

W

Intermittent Raw Water Quality Issues Require Intermittent
Responses
Matt Leach, Jacobs; Mark Eppich, City of Columbus

UV-AOP as an Additional Cyanotoxin and Microbial Barrier
at the City of Celina, Ohio
Matt Charles and Bret Casey, Hazen and Sawyer

Improving PAC Storage and Feed to Respond to HABs
Gerry Wright and Damon Roth, Cornwell Engineering Group;

Nutrient Removal

Brine/Concentrate Management - Technologies and Trends
Troy Walker, Hazen and Sawyer

Don’t “Screw Press” Around: Applying Screw Press
Technology to WTP Residual Solids Dewatering
Mark Petrie, Cleveland Water, Hana Litwin, Stantec

Lessons Learned from the Design, Start-up, and Operation
of the First Full Scale Post-Aerobic Digest
Sam Jeyanayagam, Jacobs

Rolling the Dice: Using the Monte Carlo Method to Optimize
Solids Management
Kevin Campanella, Burgess & Niple; Tyler York, Black & Veatch

Net zero for free. How one utility did it.
David Wrightsman, Energy Systems Group

WW

WW

WW

WW

WW

W
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WW

Water Treatment

Phosphorous Removal Challenges for a Highly Variable
Influent: A Brewery’s Road to NPDES Compliance
Connor Smith and Jim Fitzpatrick, Black & Veatch

Optimizing Lagoon Based Treatment Systems for Improved
BOD, TSS & Nutrient Removal
Jim Martin, Lemna Environmental Technologies

Delaware County’s Self Help Efforts to Increase Capacity
Out of WWTP
Dale Kocarek, Stantec; Cory Smith, Delaware County Sanitary
Engineering

Source Water
W

W

W

Chemical Precipitation as Primary, Polishing or Back-up
Process for Phosphorus Removal
Jurek Patoczka, Mott MacDonald

Dual-Purpose Filtration: Same Facility for Wet-Weather
Capacity AND Dry-Weather Phosphorus Removal
Jim Fitzpatrick, Black & Veatch

= Drinking Water

WW

= Waste Water

Akron’s Multi-Barrier Approach to HAB Prevention,
Avoidance and Treatment
George Sendrey, Environmental Design Group

Five Years Later: Active Watershed Management
Demonstrates Consistent Reduction in Pollution
Jessica Glowczewski and Charles Lacy, City of Akron

Implementing a Dynamic Source Water Protection
Management Plan for the City of Canton
Kerry Zwierschke, Bennett & Williams Environmental
Consultants; Annette Mollet, City of Canton
TBD - Student Paper

W

B

Watershed Management - New Strategies for Updated Risks
Lorraine Krzyzewski and Christopher Harper, City of Columbus;

= Both

8:40am-9:10am 8:00am-8:30am
12:00pm-12:30pm 11:20am-11:50am 10:40am-11:10am 10:00am-10:30am 9:20am-9:50am

WW

2:00pm-2:30pm

WW

2:40pm-3:10pm

WW

3:20pm-3:50pm

B

4:00pm-4:30pm

WW

4:40pm-5:10pm

Collections
WW

WW

WW

WW

WW

WW

WW

Lab

City of Columbus OARS- How deep tunnels can have big
impacts on Combined Sewer Overflows
Brandon Fox, City of Columbus; Ed Heyob, CDM Smith;

Dayton’s New Parallel Interceptor-Redundancy for Critical
Service Using Custom Pipe Technology
Peter Kube and Dane Brown, Arcadis; Dan Martin, RA
Consultants
Getting to the Source: SSES Zeroes in on Problems, Cuts
Estimates and Extends Deadline
John Swartzbaugh, Burgess & Niple; Carla Odebralski, City of
Upper Arlington
Integrative Planning for the City of Napoleon
Justin Batt, Stantec

B

W

B

W

Comprehensive Collection System Study for Odor and
Corrosion Mitigation
Lee Weber, Black & Veatch; Elizabeth Buening, Delaware
County Regional Sewer District
Sinking Caisson Method - Temporary Excavation Support,
Permanent Possibilities
AJ Smith and Jacob Scotese, HR Gray; Brian Daugherty,
NEORSD
Pumping a splash? It’s a gas(-gas-gas)! Is your force main
vulnerable to interior corrosion?
Dan Porter, Brown and Caldwell

W

B

B

Going to the Dark Side: Comparing Drinking Water and
Wastewater from a Laboratory Perspective
Fritz Schroder, City of Dayton

Cross-reactivity of Microcystin Congeners: Effects on
Quantification and Monitoring
Debmalya Bhattacharyya, NEORSD

B

Clear Results You Can Count On
Eric Link, LabtronX

qPCR Analysis of Cyanobacteria Toxins: How it works and
what your results mean
Megan Hurd, Alloway

B

WW

Cyanotoxins in Drinking Water Resources: Best
Management Practices and Regulations
Brad Bartelme, EnviroScience

B

Lab Automation Today: Advances & Trends in the Water/
Wastewater Sector
Stacey Brewer and Ken Ochi, Accelerated Techology Labs

High Performance Laboratory Essentials
Karen Tenore, City of Dayton

Collections Rehabilitation

B

W

Applying Asset Management Principles in Water Treatment
Plants
Damon Roth and Gerry Wright, Cornwell Engineering Group

Asset Management Regulations Are Coming, Are You
Ready?
Kevin Slaven, Arcadis

Eating the Elephant 1 Bite at a Time - Asset Management
Programs at Small and Mid-Size Utilities
Bryan Dickerson, Black & Veatch

Gateway to Success: Practical Asset Management at MSD
Anne Kennedy, Brown and Caldwell

AMP Integration - Lessons Learned from a Neighboring
State
James Bearman and Andrew Faley, Stantec

Utility Report Card and Capital Efficiency Planning for
Reinvestment
Glenn Marzluf, Del-Co Water

Reduce the Consequences of Failure by Assessing and
Rehabilitating Critical Valves
Dave Lewis, Wachs Water Services

Storm Water

A Museum of Early Sewer Construction
Mark Hudak and Erez Allouche, Stantec

WW

Monitoring Effectiveness of Sump Pump on Reducing
Private Infiltration/Inflow
Fang Cheng, City of Columbus

Managing Risk in the Trenchless World
Rory Ball, Mott MacDonald

WW

WW

Making the Old New Again - Retrofitting an 87-Year-Old Lift
Station
Aaron Hutton, Wessler Engineering

Lessons Learned: The Challenges of Upgrading
Infrastructure in a Congested, Urbanized Community
John Lyons, Strand Associates

W

Asset Management
W

WW

WW

Customer Service

Planning for Future Development: A Framework to Guide
On-Site Stormwater Management in Cleveland
Joseph Danyluk, Jacobs; Lita Laven, NEORSD

TBD

Realtime Nutrient Monitoring System and Data Analysis
Platform Offers New Insight to Stream Dynamics
Nathan Zgnilec, OHM Advisors

TBD

Small Project Challenges: Innovation to a Storm Culvert’s
Accelerated Schedule Using New Technology
Derek Vogel, NEORSD; Randall Berkley, Jacobs

TBD

Time Savings with ESRI Collector Application for
Stormwater Management
Justin Kerns, ms consultants

TBD

Flood Protecting Critical Assets at The Ohio State University
Travis Eifert, EMH&T

TBD

= Drinking Water

WW

= Waste Water

B

= Both
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THURSDAY | August 30
Technical Sessions

WW

10:00am-10:30am

W

W

11:20am-11:50am 10:40am-11:10am

9:20am-9:50am

8:40am-9:10am

8:00am-8:30am

Regulatory
W

W

WW

Potpourri

DDAGW Update
Amy Jo Klei, Ohio EPA

WW

DSW Update
Tiffani Kavalec, Ohio EPA

B

Target 2033: Cincinnati’s Program to Eliminate Lead Pipes
Jason DeLaet, Greater Cincinnati Water Works

Corrosion Control with Consecutive Systems and
Simultaneous Compliance Considerations
Andrew Skeriotis, Stantec

WW

Development of Design Criteria to Supplement TSSs for a
Selected Ohio EPA Emerging Technology
Zuzana Bohrerova, Ohio State University; Megan Patterson,
Stantec
Degradation and Recovery of the Scioto River (Ohio-USA)
Related to Reductions in Sewage Pollution
Chris Yoder, Midwest Biodiversity Institute

W

WW

W

W

Bridging the Gap - Phasing into Operation a New, Aerated
Grit System
Tony Blanc and Cindy Biacofsky, Brown and Caldwell; Bob
Bonnett, NEORSD
Intelligent Water Systems: From Understanding Concepts to
Current Practices and Future Innovations
Jim Cooper, Arcadis

Don’t Just say “HI”- Getting the Most Out of Your Physical
Model
Steve Janosko, NEORSD; Dave Gleason, Stantec

When Proactive Investigations and Test Section
Construction Lead to Substantial Cost Savings
Scott Hostetler, HR Gray; Travis Capper, City of Akron

Considerations in Evaluating Groundwater to Deliver a
Reliable and High Quality Water Supply
Amber McDonough and Todd Tharpe, Black & Veatch

Energy Efficiency/Sustainability
WW

WW

WW

WW

WW

Factors Limiting Success in Well Rehabilitation for Asset
Management and How to Improve the Odds
Stuart Smith, Ground Water Science

= Drinking Water

WW

= Waste Water

B

B

Dayton Wastewater Treatment Facility Downsizes Blowers to
Upsize Energy Savings
Phil Bennington, City of Dayton; Jim Pelton, Pelton
Environmental
Considering a Plethora of Options...for an Energy Efficient
Aeration System
Scott Phipps, Hazen and Sawyer

Power Quality Study Offers Solutions with Added Benefits Improved Operability and Energy Savings
Doug Reed, Stantec; Bruce Buchanan, NEORSD

NEORSD Southerly WWTC Valve Selection and Flexible
Aeration Control for Energy Efficiency
John Fitch, Brown and Caldwell; Harry Shaposka, NEORSD

Innovative Delivery Yields Innovative Technical Solutions
Mike Hanna, Black & Veatch

Conducting Successful Energy Audits for both Water and
Wastewater Facilities
Rich Atoulikian, HDR Engineering

= Both

Henry P. Thompson Co.
HR Gray
Jones & Henry
ms consultants
Prime AE
Quasar
Smith Environmental
Thermal Process Systems

SAPPHIRE

14

AECOM
Alloway
Black & Veatch

RUBY

EMERALD DIAMOND

Thanks to our sponsors!

AllMax Software
Jacobs
RA Consultants
T and M
Wessler Engineering
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Please help these great charities
with your Silent Auction Donation!
This year during the One Water Conference in Columbus, the Charitable Outreach
Committee will be raising funds through a silent auction to support the Water
Equation Campaign, Water For People, and Design Outreach.
We are reaching out to everyone for support! Our committees are putting together
silent auction items to be used at the fundraiser event at the One Water Conference – held at the Hilton Downtown and Columbus Convention Center on August
27-30, 2018 in Columbus, Ohio. Some suggested donation ideas include: event
tickets, gift certificates, golf, fishing, handyman tools, camping gear, gardening,
entertainment items, movies, etc.
In order to create signage for the event, please provide an itemized list of your donated
items to Gene Miller by August 19th.

Gene Miller
Black & Veatch
4449 Easton Way, Suite 150
Columbus, OH 43219
MillerLE@bv.com
614-454-4396
Please come by our booth near the registration table during the One Water Conference.
We will have items for operations personnel, silent bidders, and sponsors. The winning
bidder of each item will be announced on Wednesday, August 29, 2018.

If you are unable to donate, you can
still stop by and bid on items!
Find out more about our great
charities at the links below:
Water for People: https://www.waterforpeople.org/
Water Equation: http://www.awwa.org/donate.aspx
Design Outreach: https://doutreach.org/
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WATER

www.ctconsultants.com

W e p r ovide
s olu tions t o
e ffec tively
op era te a nd
m a inta in
pub lic
drinkin g
w ater
s ystems.

POTABLE

WATERLINES

BOOSTER STATIONS
Solutions that Improve Quality of Life
We’re

Celebrating
50 Years

419.352.7537

WWW.POGGEMEYER.COM

Jones & Henry Engineers, Ltd.
Over 90 Years of Consulting Engineering

3103 Executive Parkway
Suite 300
Toledo, Ohio 43606
419.473.9611
419.473.8924
FAXAWWA Newsletter
2018
Ohio Section
Toledoinfo@jheng.com

Business Card
3.75” x 2.313”

www.jheng.com
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431 Ohio Pike
Suite 305
Cincinnati, Ohio 45255
513.528.5599
513.529.5598 FAX
Cincinnatiinfo@jheng.com

GIS ∙ Survey ∙ Engineering ∙
Design ∙ Inspection ∙ Utility
Management Consulting
In the past 14 years, we have
designed over 103,000 LF of PCCP
and over 550,000 LF of distribution
and transmission piping. We utilize
state-of-the-art technology to keep
fast-paced jobs on schedule and
deliver on-budget products and
services to our clients.

www.raconsultantsllc.com

Toll Free Telephone
1.855.469.4828

GREG BRECKLER

Operations Manager

Knox County Water & Sewer District

Pumps Designed

To Stand the
test of Time.

One of the original
pumps installed
in 1974.

And Then Some.
GORMAN-RUPP PUMPS OFFER
LOW TOTAL COST OF OWNERSHIP...
AND OUTLAST THE COMPETITION.
Greg Breckler has worked in the wastewater treatment field for over 18 years.
His reputation relies on the equipment he uses. That’s why when it was time
to replace the 42-year-old Gorman-Rupp pumps in one of his hardest-working
lift stations, he stuck with Gorman-Rupp Super T Series® self-priming, solidshandling pumps. And he expects them to be around long after he retires.

DISTRIBUTED BY:
For Northern & Central Ohio Contact:

24551 DETROIT RD. I WESTLAKE, OH 44145
216.228.7900 I WWW.CRAUNLIEBING.COM

For Southern Ohio Contact:

8638 COTTER ST. I LEWIS CENTER, OH 43035
440.838.1221 I WWW.PELTONENV.COM

GORMAN-RUPP PUMPS | P.O. BOX 1217 | MANSFIELD, OHIO 44901-1217 | USA | 419.755.1011 | GRSALES@GORMANRUPP.COM | GRPUMPS.COM
569

© 2018 The Gorman-Rupp Company.

Gorman-Rupp Pumps USA is an ISO 9001:2008 and an ISO 14001:2004 Registered Company
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Dennis J. Maurer

President

www.FoxandDole.com
n
n
n
n
n
n
n
n

Flow
Temperature
Pressure
Level
Water Quality
Specialty Measurement
Data Acquisition
Valves

555 Golden Oak Parkway
Cleveland, OH 44146
Phone: 440-735-0100
Fax: 440-735-0123
Cell: 216-409-7733
Email: Sales@FoxandDole.com

YOUR WATER PROFESSIONALS.
Assisting clients
with their water service
needs for 100 years.

• DRINKING WATER

Wells and Reservoirs, Treatment, Distribution
• WASTEWATER

Collection and Treatment Systems
• WET WEATHER MANAGEMENT

Stormwater, Watersheds, Green Control Measures
GPD GROUP

520 South Main Street, Suite 2531, Akron, OH 44311
800.955.4731

Visit us on the web at www.gpdgroup.com
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ARCHITEC TS | ENGINEERS | PL ANNERS

OFFICE 1.800.336.5352 | WEBSITE WWW.DLZ.COM

The Innovator
in Prestressed
Concrete
Tanks

Since 1930

Northwood, OH
www.PRELOAD.com

888 -PRELOAD

info@PRELOAD.COM

Baker and Associates

Ohio Section Advertisers
From Cleveland
help bring you this copy
to Cincinnati
of AWWA’s newsletter.

Water and Waste Treatment Equipment

Across the state of Ohio, Mott MacDonald is
designing treatment plants, storage tanks, pump
stations, and water mains to provide residents
with a safe, resilient, and cost-effective supply of
drinking water.

1284 Som Center Rd, #215
Cleveland, Ohio 44124
Phone: 440.461.4577, Fax: 440.461.0429

Doug Borkosky
614.361.3673
doug@hlbaker.com

To find out more, write to americas@mottmac.com
or call 800.832.3272.
mottmac.com

Ted Baker
440.829.8405
hlbaker@aol.com

When you are in need of supplies or services,
please contact the companies who support
the Ohio Section Newsletter.

Tony Lococo
330.961.1087
tony@hlbaker.com

Imagine It. Delivered.

Serving Ohio for more than 50 years, our dedicated water professionals help clients deliver practical
solutions to challenging water issues such as algal toxins, corrosion control, organics removal and
emerging contaminants with both conventional and membrane technologies.

Akron

|

Cincinnati

|

Columbus

|

Cleveland

|

Toledo

|

aecom.com
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Activated Carbon Classifications and Selection
Criteria for Optimum Treatment Performance
Marvin Gnagy, PE, PMG Consulting, Inc.

1.0 INTRODUCTION
Carbon product selection quite often is made based solely on price rather than
treatment performance. The cheapest priced carbon may not be the most effective
for specific contaminant reduction or for the removal application. Proper selection
of activated carbon materials is complex and is site specific as well as contaminant
specific to produce the expected contaminant removals. This article is meant to
introduce more effective means for selecting activated carbon products for removal
performance of contaminants in the water - often resulting in more cost-effective
treatment solutions.

Carbon product
selection quite
often is made
based solely
on price rather
than treatment
performance.

20

Activated carbon is a hybrid mixture of a wide variety of graphite platelets that are
interconnected by non-graphite carbon bonding, organized in a random or amorphous fashion, with only slight localized ordering at a molecular scale. Generally,
two types of activated carbons are available for water treatment alternatives - powdered activated carbon (PAC) and granular activated carbon (GAC). PAC generally
is more beneficial for seasonal contaminant removals such as tastes and odors from
surface waters. PAC typically is used as a one-time treatment just prior to coagulation and is collected with the settled solids in sludge removal applications. GAC is
more beneficial where continuous contaminant removal is necessary (such as TOC
reduction) to meet treatment objectives. GAC is commonly used in contact tanks
(either gravity flow or pressurized vessels) to removal contaminants. GAC contactors generally are operated until the carbon bed is exhausted and then the GAC is
removed and replaced with new material.
Uses for activated carbon treatment in water production may include, but are not
limited to, taste and odor compounds, pesticides, SOC’s, natural organic matter,
hydrocarbons and fuels, cyanotoxins, and DBP precursors. Effective use of the
carbon products depends on a number of adsorbate properties including the molecular size of the contaminant, the concentration of the contaminant in solution,
water pH in treatment, the presence of competing organic adsorbates in solution,
the carbon dosage applied, carbon mixing and contact time under treatment, and
the adsorptive capacity of the carbon product for a specific contaminant.

2.0 CARBON MANUFACTURING
Numerous carbon manufacturers are available throughout the world to provide activated carbon products for water treatment applications. Common raw materials
for activated carbon manufacturing include sub-bituminous coal, bituminous coal,
lignite (brown) coal, wood, and coconut shells. The type of raw materials used
in carbon manufacturing affects the internal pore structure, the surface area, and
the surface chemistry of the activated carbon product. The configuration of the
graphite platelets that are formed in the manufacture of activated carbons will vary
according to the type of raw material used and the activation process employed.
Figure 1 demonstrates the development of a series of graphite plates in the carbon
particle structure.
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The distance between the plates is commonly called the
pore structure and varies with raw materials used to manufacture the carbon. A dense raw material usually results in a
denser activated carbon and a more extensive plate structure.
The plates are randomly arranged to produce an extensive
internal pore structure necessary for adsorption to occur.
The pore sizes are generally divided into three classifications
– macropores, mesopores, and micropores. Typical ranges of
the carbon pore sizes are outlined in Table 2.

Figure 1 – Molecular Structure of Activated Carbon
(courtesy Calgon Carbon Corporation)

TABLE 2

TYPICAL PORE SIZES IN ACTIVATED CARBONS
Pore Structure

Size in nanometers (nm)

Size in Angströms (Å)

Micropores
Mesopores
Macropores

<2
2 to 50
>50

<20
20 to 500
>500

Pore structures are influenced by the properties of the starting material. Bituminous-based materials tend to produce
carbon containing a relatively good mixture of micropores,
mesopores, and macropores resulting in good transport
capabilities and adsorptive capacity. Lignite-based materials
tend to produce carbon containing predominately macrospores with a lower mesopore volume and a lower micropore volume resulting in poorer transport capability for
larger molecules. Lignite-based carbons also tend to have
higher ash content and a generally lower adsorptive capacity.
Wood-based materials tend to produce carbon containing a
relatively good mixture of micropores, mesopores, and macropores resulting in good transport capabilities and adsorptive capacity. Wood-based carbons also tend to be softer and
abrade more easily. Coconut-based materials tend to produce
carbon having a higher micropore volume with relatively
lower mesopore and macropore volumes. Although coconutbased carbons have a relatively high density and a high
adsorptive capacity, their transport properties sometimes
cannot get larger adsorbates to the adsorptive sites within the
carbon particle. Table 3 demonstrates general properties of
carbon products according to the raw materials used in their
manufacture.

TABLE 3

GENERAL ACTIVATED CARBON PROPERTIES ACCORDING TO RAW MATERIAL
Property

Coconut-based

Bituminous coal-based

Lignite coal-based

Wood-based

Micropore volume
Mesopore volume
Macropore volume
Hardness
Ash content
Apparent density
Iodine number
Relative surface area

High
Medium
Low
High
Up to 5%
0.35 to 0.50 g/cm3
Up to 1,100 mg/g
Up to 1,480 m2/g

High
Medium to High
Low
High
3% to 8%
0.32 to 0.60 g/cm3
Up to 1,000 mg/g
Up to 1,400 m2/g

Medium
Low to Medium
High
Low
Up to 20%
0.2 to 0.36 g/cm3
Up to 600 mg/g
Up to 1,250 m2/g

Low to medium
Medium to High
High
Medium
3% to 8%
0.24 to 0.39 g/cm3
Up to 1,100 mg/g
Up to 1,480 m2/g

Typically, two primary steps are involved in activated carbon
manufacturing process. The first step is referred to as carbonization, where the prepared raw material is heated between
500oC and 800oC in the absence of oxygen. During this step
undesirable inorganics and organics are driven off and the
crystalline structures of the carbon are aligned. The second
step is called the activation step, where the carbon is heated
continued on page 22
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continued from page 21

between 850oC and 1,000oC in the presence of an oxidizing
agent (usually steam, oxygen, or carbon dioxide). Activation of the carbon increases the material pore sizes, creates a
continuous pore structure, and increases the internal surface
area of the final carbon product.

Figure 2 - Illustration of Direct Activated Carbon
(courtesy Calgon Carbon Corporation)

Figure 3 - Reagglomerated Activation of Carbon
(courtesy Calgon Carbon Corporation)

22

Generally, there are two methodologies for thermal activation
- direct activation or reagglomeration. The direct activation
process begins with the carbonization step and places the
raw material directly into the furnace or kiln. Direct activation of carbon raw materials can result in incomplete activation of the carbon particles leaving a low activity core in the
center of the particle and an overactivated ridge along the
outer diameter of the particle. (See Figure 2.) The reagglomerated manufacturing process for granular activated carbon
(GAC) uses a process to pulverize the raw material and reagglomerate it (using a binder). The reagglomerated material
is crushed to its relative particle size, then proceeds to the
carbonization step, and finally is thermally activated. Reagglometated carbons tend to have better adsorptive capacity
and physical properties than carbons manufactured by direct
activation. Figure 3 demonstrates the more evenly distributed activation of the carbon particle due to reagglomeration
process. During the activated process, manufactured carbon
develops its unique trimodal pore structures containing a
series of micropores, mesopores, and macropores. Table 2
outlined the customary size of these pore structures.
Carbon mesopore volumes and macropore volumes are critical to the effective transport of contaminants to the micropores in the carbon where adsorption occurs. External mass
transfer (EMT) delivers compounds to the external surface of
the carbon particles commonly called film diffusion. Internal
mass transfer (IMT) conveys compounds to adsorption sites
within the carbon particle. Both EMT and IMT are driven by
the concentration gradient of the aqueous solution. Proper
transport into the micropores is essential for adsorption of
the adsorbates and to prevent fouling (blocking) of the pores
structures with large organic molecules. Figure 4 illustrates a
generic carbon particle showing contaminant transport and
adsorption within the pore structures. One should be able to
picture carbon fouling that can occur with very large organic
molecules and insufficient pore size to foster adsorption of
the contaminants. Adsorption of compounds occurs very
readily in the micropores of the carbon and continues until
equilibrium is reached at the adsorption site. Use of the carbon beyond the equilibrium point often results in contaminant breakthrough or ineffective treatment.
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3.2 APPARENT DENSITY (GAC AND PAC)

Gases and chemicals

Activated Carbon
Pores

Solids or skeletal density of activated carbon can be as high
as 130 pounds per cubic foot. Activated carbon, however,
consists of a series of pore structures and air space resulting
in a lower apparent density. Generally, apparent density of
activated carbons will vary from about 25 pounds per cubic
foot to about 37 pounds per cubic foot depending on the
raw material used. Higher density provides higher volume
activity and normally indicates a better grade of activated
carbon.

3.3 ASH CONTENT (GAC AND PAC)
Ash reduces the overall activity of activated carbon and
reduces the reactivation efficiency of GAC carbons. Activated carbon having low ash content should be used for
water treatment applications to reduce dosing of PAC and to
increase useful life of GAC. Ash also is a function of the raw
material used in activated carbon manufacture. Ash content
in activated carbon should be less than ten percent (10%).

Figure 4 - Generic Activated Carbon Structure
Illustrating Transport and Adsorption

3.0 ACTIVATED CARBON PROPERTIES
A number of specific properties define the quality and
adsorptive capability of activated carbon. Laboratory
testing of the carbon produces the values for each property and for each definitive quality of carbon particles.
The sections that follow provide a general review of activated carbon properties along with their usefulness in
selecting activated carbon products for use in treatment.
Some of the properties listed in this section apply most
appropriately to PAC and some properties apply most
appropriately to GAC. Notations are provided in each
subsection as necessary.

3.1 IODINE NUMBER (GAC AND PAC)
Iodine number (IN) is the most fundamental used to characterize activated carbon performance. Iodine number is
a relative indicator of the relative total carbon surface area
and activity level of the carbon product. It also is a general
measure of the total pore volume of the carbon. Generally,
the higher the iodine number, the greater the activity of
the carbon. Since surface area is important to adsorption,
carbons having a high surface area will tend to perform
more effectively at a given dose than lower iodine number
carbons.

3.4 EFFECTIVE SIZE (GAC ONLY)
Effective size (ES) of GAC is determined by direct correlation
of the D10 size in millimeters from the corresponding grain
size distribution report. D10 represents the diameter where
10 percent of the media passed through the sieve. ES for
GAC is directly related to required backwash rates as well as
other performance criteria. Typical ES for GAC media used
either in filters or in contactors may range from 0.5 mm to
1.5 mm depending on the necessary treatment objective.

3.5 UNIFORMITY COEFFICIENT (GAC ONLY)
The uniformity coefficient (UC) of GAC is determined by
calculation using the D60 size in millimeters divided by the
ES from the corresponding grain size distribution report. UC
determinations, therefore, are dimensionless. D60 represents
the diameter where 60 percent of the media passed through
the sieve. UC for GAC is directly related to required backwash rates as well as other performance criteria. Typical UC
values for GAC media used in either filters or contactors
may range from about 1.4 to about 2.1. Higher UC values
required higher backwash rates for bed expansion.

3.6 ABRASION NUMBER (GAC ONLY)
Abrasion number for GAC describes the structural strength
of the carbon and its ability to withstand shear forces caused
by particles rubbing against each other (such as during
backwash). In many cases the stirring abrasion test is used
for wood-based and lignite-based GAC products. The RoTap abrasion test is typically used for bituminous-based or
coconut-based GAC products. Generally, the higher the abrasion number, the stronger the material. Minimum abrasion
numbers for GAC carbon products should be greater than 75.
continued on page 24
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3.7 HARDNESS (GAC ONLY)
Two hardness tests and results might be used for GAC hardness. These two tests
are known and Mohs hardness and ball pan hardness (with the ball pan hardness
being the most common). Pan ball hardness is a measure of the external integrity
of the GAC against wear. Generally, a high hardness number correlates to more
durable material. General ball pan hardness can range from about 40 to 100, with
90 as a minimum specification value. Typical ranges for ball pan hardness are 90
to 98. Typical Mohs hardness numbers might range from 2.5 to 5.0, with standard
specifications requiring a minimum Mohs hardness of 2.7.

3.8 TRACE CAPACITY NUMBER (GAC AND PAC)

Pan ball
hardness is
a measure of
the external
integrity of
the GAC
against wear.
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Trace Capacity Number (TCN) is a measure of the high energy sites in activated
carbon that are required for the most difficult adsorption duty, such as compounds
with poor adsorbability or low molecular weight compounds. Poor adsorbability commonly occurs with compounds that are soluble in water, such as MTBE,
THMs, ethanol, methanol, etc. TCN is expressed as grams of adsorbate per 100 cc
volume of carbon. A minimum TCN of 9 grams/cc should be specified to obtain
quality GAC products.

3.9 TACTIC (GAC AND PAC)
Iodine number and trace capacity number do not always adequately differentiate
carbons or sufficiently define performance, so TACTIC analysis was developed
Calgon Carbon Corporation. Total Adsorbent Characterization via Temperature
Influenced Correction is a more complete characterization, or fingerprint, of the
carbon providing the complete surface energy profile of the activated carbon
particles. TACTIC values are expressed in calories per mL (cal/mL). Macropores
generally have TACTIC values from 0 cal/mL to 9 cal/mL. Mesopores typically
have TACTIC values from 6 cal/mL to 18 cal/mL. Micropores usually have TACTIC
values in the 15 cal/mL to 24 cal/mL range. One should comprehend the influence
of TACTIC values and pore structures of activated carbons for adsorption of small
molecules.

4.0 CARBON USAGE RATES
The carbon usage rate in water treatment typically determines the rate at which
carbon will be used or exhausted during contaminant removal and dictates how
often the carbon must be replaced or reactivated. Carbon usage rates are different
for PAC and GAC and are a function of mixing (PAC treatment only), contact time,
and adsorbate concentration. Usage rates values can be calculated using isotherm data and equations. Small molecular weight contaminants are more readily
adsorbed onto small micropores in the activated carbon. Large molecular weight
contaminants are transported through the larger mesopores and/or macropores
in the activated carbon to the adsorption sites in the micropores. It is generally
agreed that the micropore structure of activated carbon must be 1.3 times to 1.8
times larger than the molecular size of the adsorbate for effective adsorption. It
also is generally agreed that the transport structures in the carbon must be about
3 times to 5 times larger than the molecular size of the adsorbate to pass contaminants into the micropore structures for adsorption to occur.
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Contact time is important in adsorption onto both PAC and GAC. Typical taste
and odors in water are removed with about 30 minutes contact time using PAC or
eight minutes using GAC. MIB, geosmin, and cyanotoxins may require up to 90
minutes contact time for effective removals using PAC or 10 minutes to 20 minutes EBCT using GAC materials. Water pH also plays an important role in adsorption efficiency. Adsorption efficiency tends to increase under lower pH conditions
(less than 8.0) and decrease under elevated pH conditions (above 9.0) using the
same contact time and/or carbon dose.
In water containing multiple contaminants, all the species will be adsorbed to activated carbon to some degree. It is generally found that higher molecular weight
compounds are adsorbed onto the carbon more effectively than lower molecular
weight species. This phenomenon is known as competitive adsorption or preferential adsorption. Previous adsorbed smaller molecular weight compounds can actually desorb from the carbon surface and be replaced by a higher molecular weight
component. The preferential adsorption can make removal of target compounds
difficult in multiple component solutions.

5.1 POWDERED ACTIVATED CARBON (PAC) ADSORPTION
Activated carbon has been used for a very long time for removal of tastes and
odors in water. Powdered activated carbon (PAC) is commonly used for taste and
odor episodes and for more pungent odors from methylisoborneol (MIB) and/
or geosmin. Adsorption of the organic compounds onto activated carbon is an
effective means to remove them during water treatment. Important criterion of
carbon to consider for adsorption onto PAC include the molecular weight/size of
the organic contaminant and the pore distribution of the carbon material. Larger
organics cannot penetrate very deeply or can take extraordinarily long times to
diffuse into a tight and narrow pore structure, which tends to block off accessible
pores during treatment. Larger pore structures will readily accept larger molecules
deeper into the carbon pores during adsorption.
Carbon adsorption is governed by properties of the contaminant being adsorbed
as identified in individual adsorption isotherms. Once the adsorption isotherm has
been identified, the predicted dosage of PAC is calculated using the relationships
below.

continued on page 26
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NOM and other organic contaminants compete for carbon adsorption sites during
treatment. High organic content tends to increase carbon dosages much greater
than for adsorption of a single contaminant. Multiple contaminants in solution
can increase PAC dosages by 40 percent or more during treatment. A good rule
of thumb is to double the predicted PAC dosage when water contains multiple
adsorbates.

5.2 GRANULAR ACTIVATED CARBON (GAC) ADSORPTION

A good rule
of thumb is to
double
the predicted
PAC dosage
when water
contains
multiple
adsorbates.

Granular activated carbon (GAC) is commonly used for taste and odor episodes,
for perfluorinated compounds such as PFOS and PFOA, and for removal of DBPs
and their precursors. Adsorption of more persistent (rather than seasonal) organic
compounds onto GAC is an effective means to remove them during water treatment. Important criterion of GAC for adsorption of contaminants include the molecular weight of the organic contaminant and the pore distribution of the granular
carbon material. Small molecular weight contaminants are more readily adsorbed
onto small micropores in the activated carbon. Larger organics cannot penetrate
very deep into a small pore structure and tend to block off accessible pores during
treatment. In many instances, the proper distribution of micropores and mesopores in a selected carbon will increase adsorption of the organic contaminants
resulting in lower contaminant levels in the drinking water.
While general GAC recommendations can be made based on qualitative
descriptions of the water quality and treatment objectives; laboratory
column tests, pilot studies, or full-scale demonstration studies are highly
recommended to confirm proper carbon selection and carbon usage rates.
Contact time is critically important in GAC adsorption. Empty bed contact times
(EBCT’s) of eight minutes to 10 minutes usually are adequate for removal of taste
and odor compounds, cyanotoxins, and general TOC reductions. Although it is
possible to obtain an EBCT of 10 minutes in gravity filters, dedicated post filtration GAC contactors are commonly used for contaminant adsorption. EBCTs up
to 20 minutes may be necessary for the more recalcitrant (uncooperative) organic
contaminants. Water pH also plays an important role in adsorption efficiency. Adsorption tends to increase under lower pH conditions (less than 8.0) and decrease
under elevated pH conditions (above 9.0) at the same contact time.
Carbon usage rates (CUR) have been characterized since 1998 to determine the
capacity of granular activated carbon to adsorb organics from water. Pilot and/or
demonstration studies normally are required to determine CUR for a specific treatment plant and its source water according to the adsorbate(s) targeted for removal.
CUR is related to empty bed contact times, desired finished water TOC content,
and the carbon reactivation or exchange frequencies. Hence, CUR can be used to
predict the amount of GAC needed to satisfy a finished water TOC target goal.
The customary equation to calculate CUR comes from AWWARF (now known as
WRF) in the document “Removal of DBP Precursors by GAC Adsorption” – 1998.
The published equation is shown on page 25.
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NOM and other organic contaminants compete for carbon adsorption sites during treatment. High organic content tends to increase carbon contact times much
greater than for single contaminant adsorption. Higher organic content and lower
mesopore distribution appeared to increase carbon contact times necessary for the
effective removal of the toxins. Chlorine residual appears to block adsorption sites
in the GAC and to reduce adsorption of organic contaminants during treatment.
This phenomenon matches other GAC treatment techniques where chlorinated
water interferes with operational efficiency.
6.0 PROPER SELECTION OF ACTIVATED CARBON
Proper selection of activated carbon products is best made by conducting jar
testing (PAC) or pilot scale testing (GAC) onsite at the treatment facility. Several
PAC products can be tested side-by-side in jar tests to determine effective dosing
for the expected removals. Once treatment effective carbon types are identified, a
cost analysis can be performed using the dosage information and unit cost for the
carbon products evaluated. Pilot testing of GAC for treatment likely would involve
either rapid small-scale column testing (RSSCT) or small to large pilot testing of
one or two preselected GAC products.
Pilot testing is beyond the scope of this document, but can be performed for treatment facilities either onsite or in a contract lab. Testing is the only sure means of
determining necessary dosages, effective removals, and competition from multiple
adsorbates in solution. In lieu of testing protocols, selection of PAC and GAC for
treatment can be made using the guidance information below. Specifications for
carbon products that likely will produce effective treatment removals can developed using the information in this document and sent to perspective bidders for
pricing and their suggested product selection based on the specifications and
intended use at each treatment facility.
Porous materials like activated carbon are usually characterized by physical
parameters such as relative surface area and pore volume. In manufacturing of
carbon products, importance is placed on development of the physical properties
because they influence directly the performance of the carbon product. Targeting
a specific contaminant for removal onto activated carbon is most appropriately
continued on page 28

Where CUR = Carbon Usage Rate, pounds per 1,000 gallons
EBCT= empty bed contact time, minutes
GAC = carbon density, pounds/cubic foot
T = breakthrough time in days
7.48 = 7.48 gallons per cubic foot
1,440 = 1,440 minutes per day
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conducted by matching the carbon product physical properties to the contaminant size. Transport of larger molecular weight organics into the carbon’s micropores is critical for adsorption to occur. The mesopore volume of the carbon
must be sufficient to carry organics to the adsorption sites. However, in water
treatment there typically is more than one organic contaminant in solution making removal more difficult. Choosing an activated carbon for these multiple contaminant solutions is crucial for effective treatment. Generally, activated carbon
with a high mesopore volume is necessary for the multi-contaminant solutions.
The high mesopore volume provides more transport capabilities for organics
to flow deep within the carbon structure to the adsorption sites. In most cases
wood-based carbon or bituminous-based carbon will have a large mesopore
volume and be suitable for organics removals in treatment. Attention to higher
iodine numbers and higher mesopore volumes should be done carefully to select
the proper activated carbon for treatment.
Selection of GAC products needs a little more scrutiny. Generally, GAC products
are used as filtering mediums and must adhere to properties for filter media as
well as adsorption characteristics. Attention to higher iodine numbers, effective
size, uniformity coefficient is very important for filter media selection. If GAC is
being placed over top of sand media, other critical design characteristics must be
used for specifying and selecting products. Generally bituminous-based carbon
or coconut-based carbon will have the hardness and abrasion number properties
needed to resist breakage of GAC during installation, backwashing, and media
cleaning activities. Some decision as to direct activated carbon or reagglomerated
carbon should be made depending on the desired life of the filter bed.
GAC is the more effective adsorbent choice for any contaminant that PAC can
remove. However, process factors (footprint, flow, frequency of problem compound occurrence) will usually guide the selection of PAC versus GAC rather
than specific organic constituents. As stated earlier, seasonal contaminants
might be better removed using PAC due to the capital costs associated with GAC
equipment. Adherence to the information contained in this document is expected to help determine the proper activated carbon product for your application as
well as maximize carbon performance in treatment. Any adsorbate than can be
removed by PAC also can be removed using GAC. Selection typically will come
down to capital costs for the feed equipment and/or the contactor equipment as
well as the seasonal removal needs.
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INTRODUCTION

“The purpose of an
AMP is to provide a
systematic framework
to assist water systems
in determining how to
best utilize
available capital dollars
and maximize use of
their assets.”
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The October 1, 2018 deadline for public water systems to implement an asset
management program (AMP) established under Ohio Senate Bill 2 (2017) looms
large over utilities that have not historically implemented asset management practices. AWWA (2018) defines asset management as “the coordinated set of activities
within an organization to realize the overall value of all assets through stronger
governance and accountability.” As such, asset management encompasses a range
of practices, including economic, engineering, financial, and management practices, that focus on optimizing life cycle costs while providing the required level of
service without excessive risk. This is recognized in Ohio Senate Bill 2, which calls
for the following components in an AMP:
1.

An inventory and evaluation of all public water system assets;

2.

Public water system operation and maintenance programs;

3.

A public water system emergency preparedness and contingency planning
program;

4.

Criteria and timelines for public water system infrastructure rehabilitation and
replacement;

5.

Approved public water system capacity projections and public water system
capital improvement planning; and

6.

A long-term funding strategy to support the public water system’s asset
management program implementation.

The purpose of an AMP is to provide a systematic framework to assist water systems in determining how to best utilize available capital dollars and maximize use
of their assets. Since all water systems, by necessity, have to manage assets many of
the above items are likely programs or practices that already exist within a water
system, at least on an informal basis. The AMP just serves to formally pull together
these programs within a systematic framework.
Out of the six components listed above, an inventory and evaluation of all public
water system assets may be the area where more work is required to develop
the AMP. While most systems have a good record of information on distribution
system components such as water mains (e.g. material, size, installation date,
location), a system’s inventory of the components in its water treatment facilities
might be much less detailed. Part of this is due to the sheer density of components
within a water facility; unlike the distribution system where the assets are relatively spread out, a water treatment plant may contain hundreds of assets within one
building envelope that the system would need to manage. This is also reflected
in the literature. While there are many guidance documents for developing AMPs
(GWRC, 2009; Marlow et al. 2007; Reekie 2010; USEPA 2003; USEPA 2008;
USEPA 2014; USEPA 2018), most focus on assets in the distribution system rather
than assets in treatment facilities. Therefore, this article will focus on developing
an asset inventory and evaluation for water treatment facilities, particularly for
smaller water systems that may not yet have established formal asset management
practices.
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ASSET INVENTORY DEVELOPMENT
The heart of a successful AMP lies with the asset inventory; if there is no information on system assets there is nothing to manage. If a system has not yet developed
an asset inventory, a useful first step is to establish the structure for organizing the
asset inventory into an asset register. One of the more common approaches is to
adopt a hierarchical approach, in which assets are grouped by parent-child relationships.
Figure 1 illustrates this approach, in which an asset register might be organized by
asset portfolio
asset class
asset system
asset type
asset.

Figure 1 Abbreviated example of hierarchical asset register organization

Because water treatment facilities are comprised of hundreds of components, it is
not always clear when starting an asset inventory where the line should be drawn
when defining assets. For example, when evaluating a high-service pump, is the
asset the entire pump unit? Should the motor be considered separately from the
pump? Are individual pump components such as impellers or bearings assets?
The answer depends on how the utility intends to use the asset inventory. In many
cases, items intended to be run-to-failure, such as spare parts, small valves, etc.
may be excluded from the asset inventory entirely. If such items are included as
inventory items for inventory management purposes, it would be useful to distinguish between such items and maintenance managed items (i.e. assets that the
utility maintains, repairs, or rehabilitates vs. replaces). In any case, the utility must
decide which items to include/exclude from the asset inventory process. In past
asset inventories performed by the Cornwell Engineering Group, the asset register
has been structured to include any powered components, as well as manuallyoperated valves, slide gates, or other such fitting ≥6-inches in diameter. We have
also found that organizing assets by treatment train process unit in the asset hierarchy (e.g. group rapid mix assets, flocculation assets, sedimentation assets, etc.)
provides an intuitive and convenient organization for the asset register.
After determining the level of assets to include in the inventory and the structure
of the asset register, it is necessary to collect and collate asset information to be
entered. When populating the asset register, USEPA (2014) recommends including
the following information for
each asset:
continued on page 36
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Items 4 – 7 in the preceding list are typically not populated when initially generating the asset inventory, but are instead added following an asset evaluation
performed after the asset inventory is initially developed. Asset evaluations are
discussed later in this article.
In addition to the items listed above, information on asset type and the parent
process is required to place the asset in the correct location in the asset register.
The Cornwell Engineering Group has also found it useful to include the following
information in asset inventories:
1.

Asset subtype
(e.g. for valves, distinguish between butterfly valves, check valves, etc.)

2.

Size (e.g. for valves, indicated diameter; for motors, indicate HP, etc.)

inspection and

3.

Manufacturer

4.

Model No.

physically walk through

5.

ID No./Tag No.

to conduct a field

the treatment facility
to individually inspect
each of the assets...”

In our experience, the most effective way to initially populate the asset register is
to conduct a field inspection and physically walk through the treatment facility
to individually inspect each of the assets that fall within the asset register hierarchy developed when planning the asset inventory. While this can be initially
labor intensive, once the asset inventory is developed it can be easily updated
with minimal labor as assets are added or replaced. It can be useful to review
as-built records prior to conducting the field inspection to plan the inventory
process and to ensure each of the assets to be included are inspected.
One parameter that can be difficult, at times, to determine in the field is asset
age. Whereas a water transmission main may remain undisturbed for dozens of
years after it is constructed, most assets in a water treatment plant will be regularly maintained, rehabilitated, or rebuilt over the life of that asset. If the utility
has a well-organized and detailed work order log or computerized maintenance
management system (CMMS), that information can be leveraged to determine
the effective age of the asset. For smaller utilities, who may not have such management systems in place, the most effective method of determining when assets
were last serviced or rebuilt is to walk the plant with facility maintenance staff,
who often have detailed knowledge of equipment maintenance schedules and
dates of work.
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When performing the field inspection, much of the relevant information to be
documented will be found on the assets nameplate. However, components in
a water treatment facility suffer wear and tear due to the nature of the environment they are in, which often renders their nameplates illegible. In such occurrences, relevant asset information can often be discerned from operations and
maintenance (O&M) manuals, or from submittals from the construction contract
under which the asset was installed. If neither are available, information may be
available in the records of the equipment vendor who supplied the asset.

“…asset management
software is better suited
for distribution system
assets, which are distributed over a large
geographic area.”

Figure 2 Example Spreadsheet-Based Asset Register

After collecting the information needed to populate the asset register, utilities
should determine what software will be used to generate the asset inventory.
There are a number of third-party CMMS and GIS-based software programs
designed for asset management purposes. However, in our experience, spreadsheet programs like Microsoft Excel can be an excellent option for maintaining
asset inventories for water treatment facilities for a couple reasons. First, all
plant employees typically have access to spreadsheet software, which is not often
the case for third-party asset management software programs due to licensing
and training constraints. If only select staff are able to access and/or update the
asset inventory, it will be more difficult to maintain accurate asset information
and the asset information available will be used less frequently. Maintaining the
asset inventory in a program that is commonly used by operations, management,
maintenance, engineering, etc. allows for better access to the asset inventory
data. Second, some asset management software is better suited for distribution
system assets, which are distributed over a large geographic area. Since water
treatment facilities contain a large density of assets in one geographic location,
GIS-based software may not be the optimal solution for managing asset information for water treatment plants. Figure 2 presents an example spreadsheet-based
asset register used to organize the asset inventory at a water treatment plant.

continued on page 38
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ASSET EVALUATION
After populating the asset register, each asset should be evaluated with respect to
condition, criticality, probability of failure, consequence of failure, and remaining
useful life. Most water treatment facilities will already have an informal asset evaluation technique, even if it is simply staff knowledge of asset reliability and condition. The asset evaluation process simply formalizes this knowledge in a systematic
manner.

Asset criticality is
used to prioritize future
maintenance and capital
improvement efforts,
and is generally
considered a function
of the asset’s
probability of failure
and consequence
of failure.

Asset condition refers to the physical state of the asset, and is strongly linked to
the remaining useful life of the asset. Utilities may choose to assign a numerical
score to condition, but should consider that some of the published ranking criteria
in the asset management literature may not be applicable to water treatment plant
assets. For example, the Institute of Public Works Engineering Australia (2011)
suggests a simple scale of 1-5 for asset condition, where 1 represents “Very Good
Condition” in which only normal maintenance is required and 5 is listed as “Asset
Unserviceable” meaning that over 50 percent of the asset requires replacement.
This definition was clearly created with passive assets such as distribution mains
in mind, and is not directly applicable to water treatment plant assets. In past asset
inventories, the Cornwell Engineering Group has used the following rating system
for asset condition:
0 = Inoperable or severely deteriorated condition
1 = Unsatisfactory condition, significant defects and/or wear
2 = Satisfactory condition, minor defects/wear
3 = Good condition, minimal to no noticeable defects
4 = Excellent condition, no noticeable defects
Asset criticality is used to prioritize future maintenance and capital improvement
efforts, and is generally considered a function of the asset’s probability of failure
and consequence of failure. The probability of failure of an asset is related directly
to its condition and its remaining useful life. This probability can be expressed
quantitatively as a frequency or percent likelihood of failure, or qualitatively based
on a ranking system similar to the one described above for condition assessment.
In our experience, we have found that the plant maintenance staff often have an
intuitive sense for the probability of failure of an asset based on their experience
with that type of asset, its condition, and its service life.
Many systems in a water treatment facility will provide redundancy measures
to avoid interruption of service and to comply with drinking water regulations.
While redundancy will not reduce the probability of failure of individual assets,
it will reduce the probability of failure of asset systems and will make the consequences of individual asset failures less severe. Additionally, spare parts can
play a large role in reducing the probability of failure. As assets age and equipment models become obsolete spare parts may be difficult to find. If replacement
components are difficult to source, the probability of failure of an asset increases.
The length of time required to replace a component should be considered when
evaluating the probability of asset failure.
An asset’s consequence of failure is an assessment of the cost incurred if an asset
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were to fail. This can include direct costs, such as repair costs, fines, lost revenues,
etc., as well as indirect costs such as customer interruption, public relations/perception, environmental impacts, etc. Safety impacts, such as hazards to staff or to
the surrounding public, may be considered in the assets consequence of failure or
may be split into a separate category depending on the priorities of the utility.
A simple matrix analysis is suggested for determining an asset’s criticality by
combining the asset’s probability of failure and consequence of that failure. A
simplified example is presented below, in which asset criticality is rated as high,
medium, or low. Figure 2 presents a matrix that combines an asset’s probability of
failure (rated from 1 – 5, “1” being “not likely”, and “5” being “imminent failure”)
and an asset’s consequence of failure (rated on a scale of 1 – 5, “1” being “little to
no consequence”, and “5” being “failure likely”) to establish the asset’s criticality
rating.

Because the evaluation parameters largely tend to be subjective, it is recommended
that a written Condition Assessment Protocol (CAP) be developed for utilities to
standardize rating methodology for assets. A written guide will provide staff with
common benchmarks against which to grade the condition of a given asset. Keep
in mind that some of the benchmarks published in asset management literature
are not applicable to water treatment facilities (e.g. ranking condition based on
number of breaks per mile, etc.) so each utility should establish ranking criteria
relevant to their facilities. These criteria may be based on a utility’s past experience
or specific goals for the water treatment facility. For example, a water treatment
plant may wish to standardize chemical feed pumps to reduce the amount of
spare parts required to keep on hand and to minimize variability in maintenance
schedules. In that case, feed pumps that are non-standard makes or models may
be rated less favorably, even if the pumps are in good condition, because the utility
wants to prioritize replacement of those pumps with the preferred models. There
is not necessarily a “right” answer when it comes to asset evaluation; instead, each
utility should establish criteria that meets their needs and goals and then apply
those criteria consistently.

CONCLUSIONS
Ohio Senate Bill 2 requires that water utilities prepare an asset management plan
by October 1, 2018. While there are many components needed for a successful
AMP, most utilities will have many of those components already in place such as
emergency preparedness and contingency plans, approved public water system
capacity projections, water system capital improvement plans, etc. However, one
component that may require more work, particularly for smaller systems or systems that have not yet implemented AMP concepts, is the inventory and evaluation of all public water system assets.

continued on page 40
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Most literature describing asset management for water systems focus on distribution system assets. While many concepts are applicable to water treatment
facilities, there are some considerations specific for water treatment plants.
When delineating between assets in a water treatment facility, it is recommended
to establish assets based on maintenance managed items (although some utilities
may want to inventory run-to-failure assets such as spare parts and small valves
for inventory management practices, it often makes sense to leave such items off
of the asset register). When establishing the hierarchy for asset register organization, it often makes sense to organize based on treatment process. Considering
the concentration of assets in a single geographical location, spreadsheet-based
asset registers are often as effective, if not more so, than GIS-based asset management programs when inventorying assets for water treatment plants.
After the asset inventory has been developed, the assets can be evaluated based
on criteria such as condition, criticality, probability of failure, consequence of
failure, and remaining useful life. The key to a successful evaluate process is to
establish ranking criteria that meet the utility’s specific needs. It’s recommended
that utilities establish a written Condition Assessment Protocol (CAP) to standardize rating methodology for assets.
Applying the concepts presented in this article can assist utilities in the development of asset inventories, and the evaluation of assets, for drinking water treatment plants.

the utility’s
specific needs.
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GRANULAR ACTIVATED CARBON
Granular activated carbon is the leading
solution to treat groundwater and surface
water contaminated by emerging industrial
and environmental compounds.*
*Perfluorinated Compounds, Trichloropropane, Perfluoroalkyl substances

www.calgoncarbon.com

Several new monitoring requirements have gone
into effect in 2018. Let Alloway be your fullservice laboratory for everything from UCMR4
and microcystin testing, to routine monitoring.
Analytical Capabilities:
• Total Microcystins by the Elisa Method
and qPCR
• Unregulated Contaminant Monitoring
Rule 4 (UCMR4)
• Microbiological
• Disinfectant By-Products
• Inorganics and Metals
• OrganicsO
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&BEYOND

ALGAL TOXIN TESTING
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Providing our customers
with reliable products for our
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24-HR
Turnaround
Analysis
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Anatoxin-a, Saxitoxin &
Cylindrospermopsin
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Identiﬁcation & Quantiﬁcation
Qualitative Scans for Potentially Toxic
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& ANALYSIS SERVICES

WET Testing
TIE/TRE Testing
WER Testing
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COMMERCIAL DIVING
Maintenance & Construction
Inspections
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ADCI / OSHA Compliant

For over 60 years, Team EJP has brought Ductile Iron Pipe,
Hydrants & Valves you can count on to deliver our most precious
resource to your customers, and will for generations to come.
No matter the size of your project, be sure to call Team EJP
for all of your waterworks needs.

1-800-EJP-24HR
EJPRESCOTT.COM

Call today for a quote! 800.940.4025

EnviroScienceInc.com

info@EnviroScienceInc.com
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Engineering and Inspection Services for the Coating Industry

Since 1981, Dixon Engineering has been recognized as a
leader in the storage tank and coating inspection industry.
Let our expertise help you preserve the value of your facilities.
Engineering Services

Northern Ohio Office
(330) 983-0062

Corporate Office
(616) 374-3221

Southern Ohio Office
(859) 380-7533

It’s in the plan.

The deadline for public water systems to
complete asset management plans for
Ohio EPA review is October 1, 2018.
We can help.

ABOUT ASSET MANAGEMENT

Learn more at burgessniple.com
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Reviewing Monthly Operating Reports (MORs)
Some public water systems are required to prepare and submit a Monthly Operating Report (MOR) to Ohio EPA. These reports must be submitted by the 10th
of the following month for which the report was prepared (June 10 for the May
MOR). Ohio EPA district offices review all MORs for completeness and compliance. Systems should also review their MORs prior to submission. A quick review
may help the system correct some common errors that could result in a violation.
Water systems are encouraged to use the Instructions for Water Plant/Distribution
System MOR EPA Form 50021 and Operational Monitoring as reported on Ohio
EPA Form 50022 as references.
Some common MOR errors include:
––

Missing data. Systems may accidentally skip a day, a week, or an entire
month when data should have been reported. For example
• A system is required to report their daily production or daily free chlorine
residual, and failed to report it for one day.
• A system is required to report pH biweekly and only reported one pH value
for the month.
• A system is required to report hardness monthly and failed to report any
hardness data.

––

Failing to monitor. This can be an issue for systems that monitor weekly.
Ohio EPA’s Division of Drinking and Ground Waters defines a week as the
seven-day period from Sunday through Saturday. Systems that monitor
weekly are required to collect a sample every week of the year. For example,
in April/May 2018, a system that monitors weekly for iron would be required
to collect one sample during the week of April 29, 2018 to May 5, 2018. The
sample can be collected during either month as long as it is collected one day
during that week.

––

Reporting to the incorrect decimal place. Each analyte/column in the MOR
should be reported to a particular decimal place. Instructions on decimal
places can be found in the EPA Form 5002 included above. Systems may fail
to report to the correct decimal. For example:
• Chlorine residuals should be reported to one decimal place. Reporting
the free chlorine residual in distribution as 0 may prevent the Ohio EPA
inspector from being able to determine if the system is meeting the required
minimum of 0.2 mg/L. The result should be reported to one decimal, such
as 0.5, 0.6, etc.

––

Using incorrect units. Each analyte/column must be reported using the units
listed in the MOR. Some examples include:
• Production must be reported in millions of gallons per day (MGD). Systems
with low production values may have a difficult time reporting production
in MGD. If the production is measured in gallons, the system should convert to MGD by dividing the gallons by 1,000,000. For example, if a system
produces 1,200 gallons in one day, it should be reported as 0.0012 MGD
on the MOR (1,200 ÷ 1,000,000 = 0.0012).
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• Iron and manganese data must be reported in mg/L, not in µg/L. Water
systems should verify which units the lab is using to report the data. If the
sample results from the lab are reported in µg/L, the water system should
convert to mg/L by dividing the result by 1,000. For example, if the lab
result for manganese is 32 µg/L, it should be reported as 0.032 mg/L (32 ÷
1,000 = 0.032).
Public water systems are encouraged to review their MORs for these issues prior
to submission to prevent these and other common errors. Public water systems
should also remember to notify Ohio EPA immediately upon the exceedance of
any health advisory level or maximum contaminant level. For more information
visit Ohio EPA’s website at epa.ohio.gov/ddagw/DrinkingandGroundWaters.aspx
or contact your district office. A list of district offices and contacts can be found at
epa.ohio.gov/Contact.aspx. For eDWR submission errors contact Brian Tarver or
Tyler Liston at (614) 644-2752.
1 epa.ohio.gov/Portals/28/documents/reporting/DailyMORInstructOnly.pdf
2 epa.ohio.gov/Portals/28/documents/reporting/MonitoringRequirements.pdf

OHIO EPA OFFERS WELL INSPECTION
SERVICE TO PUBLIC WATER SYSTEMS
In 2017, the Compliance Assurance Section in Ohio EPA’s Division of Drinking
and Ground Waters (DDAGW) purchased a down-hole camera (DHC) to perform
inspections of public water system wells. The equipment was purchased with
local assistance set-aside funding to support financially disadvantaged public
water systems with contamination problems. The equipment includes a cylindrical,
waterproof camera with LED lights, connected to 300-400 feet of coaxial cable
on a motorized spool, a control unit with a viewing screen and digital video
recording capabilities. The camera may be used to investigate drinking water
production wells greater than two inches in diameter and up to 400 feet deep.
Analysis of the videos can be used to determine well casing integrity, to identify
obstructions or casing damage, to locate and observe ground water producing
intervals, and to observe contamination that may be present (potential surface
water infiltration). Ohio EPA staff are trained on the use of the camera and
diagnostics of video footage.
Public water systems experiencing microbiological contamination originating from
a production well may be eligible for a DHC inspection of their well. The completion of a DHC inspection by Ohio EPA does not reduce or amend compliance
requirements based on the Revised Total Coliform Rule (RTCR), Ground Water
Rule and identified significant deficiencies. The results of the DHC inspection may
be used as a tool by the public water system to make decisions for correction of
their contamination issues based on the results.
Requests for inspections with the DHC are handled on a case-by-case basis.
Generally, public water systems with multiple positive total coliform detections
resulting in repeated level two assessments based on the RTCR are given preference. Requests are coordinated through Ohio EPA’s district office inspectors. A
PWS must complete a request and authorization form and hire a well contractor
to pull the well pump 48 hours prior to the inspection. For questions regarding
the DHC program, please contact your Ohio EPA district office inspector or the
DDAGW Compliance Assurance Section in Central Office at (614) 644-2752.
Additional contact information can be found on Ohio EPA’s website at epa.ohio.
gov/Contact.aspx.
continued on page 48
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DRINKING WATER CONTINGENCY EXERCISES
A typical Ohio spring can be anything but typical, and include snow, ice, wind,
rain, lightning and tornados. With the extreme weather often comes water system
emergencies including flood events that shut down wells and drinking water
plants, trees falling on power lines resulting in power failures, sewage plant failures resulting in sewage entering drinking water source waters, main breaks, mechanical failures and more. Through all these emergencies, operators rely heavily
on their contingency plans and the resources available to them. After these events,
many take the time to evaluate and make updates to their contingency plan while
the event is still fresh in their mind.
Even if your system was lucky enough not to experience a recent emergency, the
Contingency Plan Rule requires community public water systems to update and
exercise their contingency plan each year (Ohio Administrative Code Rule 374585-01(E)). Determining what incidents to plan for and rehearse should not be
a problem. To satisfy the rule requirements, all of the following events must be
included in your contingency plan.
•

Short-term power failure (time of interruption is less than two hours).

•

Extended power failure (two or more hours).

•

Pump or motor failure.

•

Loss of water from a well or other water source.

•

Line breaks that affect the routine delivery or treatment of water.

•

Natural disaster (for example, tornado, flood and drought).

•

Unplanned absence of operator.

•

Contamination of source water.

•

Exceedances of a maximum contaminant level (MCL) or an action level (ALE).

•

Violation of a treatment technique.

Many of the best contingency plans go beyond this list. To address system specific
issues, additional issues that may affect your specific system should be included
even if they are not part of this list. An experienced operator should be able to
look at this list and determine the most likely incident to affect their system and
select one to exercise. Once you have decided on an incident to exercise, at a minimum you need to address the following items:
•

How was the event discovered?

•

Who needs to be contacted when responding to the event?

•

What steps to follow to operate during the event?

•

Develop a sequence of events.

•

Developing an estimated time line.

•

What steps are necessary to recover and return to normal operations?

•

How did you document cost?
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Every emergency event or exercise is unique, and it is important to take time after
an emergency or exercise and evaluate what went well, what didn’t go well and
what improvements are needed. A variety of articles and resources are available to
help public water systems with contingency planning and conducting emergency
exercises through AWWA1, U.S. EPA2 and Ohio EPA3. Additional help organizing
your exercise and preparing for an emergency or disaster can also be found on the
Ohio WARN website4as well.
1 awwa.org/resources-tools/water-knowledge/emergency-preparedness.aspx
2 epa.gov/waterutilityresponse
3 epa.ohio.gov/ddagw/security.aspx#115202878-resources
4 ohwarn.org

COMPREHENSIVE PERFORMANCE EVALUATION (CPE)
PROCESS TO ADDRESS HARMFUL ALGAL BLOOM (HAB)
TREATMENT OBJECTIVES
Beginning in 2016, Ohio EPA partnered with U.S. EPA and their subcontractor,
Process Applications, Inc., to amend the Comprehensive Performance Evaluation
(CPE) process to include harmful algal bloom (HAB) treatment objectives. The
CPE process was initially developed to help public water systems meet turbidity
goals and reduce disinfection by-product formation. The existing turbidity optimization goals were used to help evaluate optimization for cyanobacterial
cell removal and new methods for evaluating optimization for extracellular cyanotoxin removal were developed. The CPE team selected four
public water systems (PWS) with a history of HABs that have different
source waters and treatment processes. The source waters cover the
common types throughout Ohio and include Lake Erie, two inland
tributary reservoirs and an upground reservoir.
During the CPEs and in follow-up testing, multiple jar tests were conducted to demonstrate the effectiveness of powdered activated carbon
(PAC) under relevant conditions
specific to the PWS. One of the
major lessons learned was that
isotherm equations overestimated
the effectiveness of PAC compared
to the jar test results. PAC doses
of 10 mg/L did not appreciably reduce microcystins concentrations,
regardless of PAC type, and microcystins removal required much
higher PAC doses (up to 40 mg/L).
The underestimation may be due
in part to high total organic carbon
(TOC) that occurs during HABs,
that is not accounted for in the isotherm equations. The jar tests also
showed that the addition of alum
and lime did not appear to affect
PAC performance and microcystins
adsorption tended to occur within
continued on page 50
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the first 1-4 hours, and then leveled off. The jar tests also revealed that blended
wood/coal/coconut PACs and coal-based PACs can outperform some wood-based
PACs, demonstrating the value of jar tests for PAC selection and performance
estimation. Finally, a separate jar test showed that potassium permanganate doses
of three mg/L can lyse cells and release intracellular cyanotoxins.
The CPE team also evaluated the ability of other processes to remove extracellular
microcystins. The American Water Works Association (AWWA) CyanoTOX calculator results, used for estimating microsystins destruction by chlorine oxidation,
consistently underestimated the correct amount of microcystins removal. It was
determined that a safety factor (a margin of security against risk) of two was necessary. A chlorine oxidation of microcystins hold time study was also conducted and
helped validate the need for a safety factor. Additional studies are planned for a
broader range of source waters to further benchmark the CyanoTOX calculator
and refine safety factors.
Paired UV-254 and TOC sampling revealed that UV-254 may be a useful surrogate for measuring TOC removal throughout the treatment train and could help
estimate the potential for granular activated carbon (GAC) to remove microcystins
(assuming adequate empty bed contact time). A more definitive test for GAC capacity for microcystins adsorption is the Rapid Small-Scale Column Test (RSSCT).
The State of Ohio funded researchers to conduct RSSTs under a variety of conditions to help further evaluate the GAC treatment barrier for microcystins.
Reservoir management and avoidance strategies were also evaluated during the
CPEs. One PWS transitioned to a mid-level intake based on field data (data sonde
vertical profiles and discrete depth samples for microcystins) that showed HABs
were concentrated at the surface. The PWS with an upground reservoir uses selective pumping from the stream to avoid nutrients (high nitrates). There was also a
good correlation between historic raw water turbidity data and total cyanobacteria
(as measured by qPCR monitoring of 16S genes) at the water system with the upground reservoir. For that system, increases in raw water turbidity could provide
early warning of a potential HAB and may help focus additional sampling and
reservoir management strategies.
Overall, the CPEs helped Ohio EPA, U.S. EPA, and the involved water systems
better understand how to optimize a system for HABs while considering other
treatment objectives. The information gained during the CPEs also provided useful
data for the systems that had triggered HAB general plan requirements. Ohio EPA
plans to incorporate some of the lessons learned during the CPEs into guidance
and is considering continuing HAB CPEs to further benefit HAB-impacted water
systems.
For more information about HABs and the CPE process, contact
Ohio EPA’s HAB section at (614) 644-2752 or visit Ohio EPA’s website at epa.
ohio.gov/ddagw/HAB.aspx.
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Central Ohio Children’s Water Festival a Huge Success
On May 8th, 2018 approximately 650, fifth-grade students
from Franklin County attended the 11th annual Central
Ohio Children’s Water Festival at Franklin Park in Columbus, Ohio. The Festival promotes environmental awareness
of our valuable water resources through interactive displays
and hands-on workshops – and, fun presentations about
drinking water, storm water and wastewater in general and
specifics about the Columbus Division of Water (DOW) and
Division of Sewers and Drains (DOSD) systems.

Suprith and his teacher accepting First place from Councilmember
Stinziano for the Window-cling contest.

Students in attendance this year were from the following
schools:
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•

St. Brendan School

•

Colerain Elementary

•

Colonial Hills Elementary

•

East Linden Elementary School

•

Edison Intermediate Larson Middle School

•

Fairwood Alternative Elementary School

•

Granby Elementary

•

Parkmoor Elementary

•

Shepherd Christian School

•

Siebert Elementary

•

Sonshine Christian Academy

•

Trinity Catholic

•

West Mound Elementary

The Festival began and ended with music from our DJ Tom
Angelo of MuniTreat – who helped keep the students entertained in the amphitheater while the busses were unloaded
in the morning and loaded in the afternoon. Danella Pettenski, Ass’t Administrator for the Columbus Division of Water
(DOW) and festival Co-Coordinator Lorraine Krzyzewski
welcomed the students and explained the schedule of events
for the day.
The morning events began with half of the students attending five (5) of the sixteen, 15-minute presentations
- predominately delivered by the Columbus Department of
Public Utilities’ (DPU’s) water supply, water and wastewater
treatment, and water distribution system and wastewater
collection groups. The other half of the students interacted
with presenters at three (3) of the sixteen, 25-minute handson workshops – learning about the irreplaceable resource of
water and how it impacts our lives.
Following the morning session, the students were formally
welcomed to the Central Ohio Children’s Water Festival by
Columbus City Council member Michael Stinziano, DOW
Ass’t Administrator Danella Pettenski and Festival Co-Coordinator Lorraine Krzyzewski (DOW) – DPU Director Tracie
Davies was in attendance supporting her staff. Councilmember Stinziano announced Suprith Sardashan of Shepherd
Christian School as the winner of the window-cling contest
and called Suprith and his teacher to the stage for recognition. Suprith’s slogan was, “No amount of money can
outrank the value of water.” The Councilmember also
acknowledged DOW’s tapping team for helping the students

The award-winning Columbus DOW tapping team demonstrating
how to tap a water main and connect copper piping to get drinking
water into individual homes.

A M E R I C A N

W A T E R

understand how drinking water travels from the water treatment plants to pipes beneath the street and into their homes.

W O R K S

A S S O C I A T I O N

administered the Water Festival’s administration and
budgeting.

Before dispersing for lunch the Columbus pipe-tapping team
demonstrated their talents for the students. Suprith, our
window-cling winner, assisted MC Charles Moore as the time
keeper helping to motivate the rest of the fifth-grade students
to cheer on the team’s Setter: Chris Briggs, Cranker: Dan
McClain, Copper: Ricco Ratliff and Coach: Patrick Crumley
as they raced against the clock to install a successful tap in 1
minute, 22.5 seconds.
After lunch, the fifth-grade students switched sides of the
Franklin Park site so each group had the opportunity to participate in and learn from both the 15-minute and 25-minute
presentations / hands-on workshops.
Several individuals served as key Coordinators for this
2017 Central Ohio Children’s Water Festival:
•

Lorraine Krzyzweski, Columbus DOW, and Luke Murry,
Stantec - who served as overall co-coordinators of the
water festival. Lorraine also organized the packing and
distribution of the student take-home bags that include
additional educational material;

•

Michelle Eckels, Resource International, who communicated with the teachers throughout the year to arrange
for the 650 5th-grade students to attend;

•

Jeff Montavon, Ohio EPA, and Summer Hawkins,
Columbus DOW, who coordinated the 16, 25-minute,
hands-on workshops and 16, 15-min presentations;

•

Jamie Decker, Jacobs, who organized and oversaw site
preparation and layout at Franklin Park, and provided
informational maps so everyone knew where to go and
when;

•

Cindy Jacobsen, T&M Associates, who managed the
more than 50 adult volunteers from among several
professional organizations, most of whom also provided
funding contributions;

•

Kristen Atha, AECOM, who communicated with the
teachers and coordinated the window-cling competition
among the fifth-grade students;

•

Amy Eberhardt, ARCADIS, who oversaw the financial
sponsorship campaign, with assistance from Luke Murry,
Stantec. In total Amy helped secure roughly $20,000 in
donations from professional engineering firms and other
organizations providing technical services in central
Ohio.

•

Anne Speakman, Ohio EPA, who coordinated volunteers
from the Agency – helping to keep alive this event that
Ohio EPA initially established in 2008 and organized for
the first two years; and

•

Erika Rowland and Elizabeth Veljanoski, Franklin Soil
and Water Conservation District, who oversaw and

One of the 15-minute presentations that helps make the Water festival an eventful day for over 650 5th graders.

Presenters of the 15-minute presentations and 25-minute
hands-on workshops make the Water Festival what it
is by providing useful, entertaining information to the
students. The presenters included:
Columbus DPU (12 stations), Ohio EPA (4 stations), Brown
and Caldwell, City of Columbus Parks and Recreation, Columbus Fire Department, Columbus Metro Parks, Columbus
Public Health, Franklin Park Conservatory, Franklin Soil and
Water Conservation District, ODNR/Watercraft, Ohio Wildlife Center, OSU Extension, OSU Water Resources Center,
OWEA/Stantec, Scioto Audubon Center, Sierra Club, Water
for People and Westerville Water.
This year’s event would not have been possible without
financial contributions from the following organizations:
360 Water, AEC, AECOM, ARCADIS, B&N, Black & Veatch,
Brown & Caldwell, CDM Smith, City of Columbus, CH2M,
CHA, CT Consultants, DHDC, DLZ, Dynotec, EMH&T,
GPD Group, Gresham Smith, Hatch, Hazen, HDR, HR Gray,
Key Blueprint, Kokosing, MS Consultants, OHM, OWEA,
Pelton Environmental, Prime Engineering, Ranney Collector
Wells, Resource International, Ribway, Smith Environmental,
Smoot, Stantec, Strand, T&M, Williams Creek and Woolpert.
Thanks to everyone who contributed in some fashion to yet
another successful Central Ohio Children’s Water Festival.
Thanks you to Laura Young Mohr who provided photos
of the day’s events. A special thanks goes to Columbus
DPU Director Tracie Davies and DOW Administrator Rick
Westerfield whose unwavering support has led to the longterm success of this valuable educational event for Franklin
County school children.
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Columbus DPU Shares
Development of Preliminary Engineering Report
with OSU Environmental Engineering Students
Three (3) Ohio State University (OSU) students, representing the consulting team
that took first place in the student presentations at the Capstone Course, presented
highlights of their “Draft” Preliminary Engineering Report (PER) to the Columbus
Department of Public Utilities (DPU) staff on April 23rd. It was the culmination of
the 14-week Capstone Course.

Members of the selected design team presenting to DPU officials

The other seven student design teams – and design professionals who assisted
with the course - also traveled to Columbus DPU’s 910 Dublin Road complex to
support the selected design team.

OSU capstone course students and design professionals in attendance for support

The “Draft” PER was prepared by the students for the actual sodium hypochlorite
storage-and-feed facilities designed for DPU’s 80-MGD Dublin Road Water Plant
(DRWP). Had the students been working on the actual project -- after incorporating DPU staff input the design team would have then jointly presented to Ohio
EPA with certain DPU staff before proceeding with detail design. This presentation
was the culmination of 14 weeks of both field visitations and classroom instruction
on various section of the PER by a combination of instructors and practitioners:
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Dr. Tim Wolfe of OSU/Stantec

Capstone Coordinators:

Prof. Linda Weavers of OSU
Mr. Mark Eppich of the
Columbus Division
of Water (DOW)

Consultant Coordinator:

Mr. Jack Kane of Arcadis

DOW Administrator/Ass’t Administrator:
––Owner’s Expectations – Dr. Rick Westerfield
––DOW Water System Overview - Danella Pattenski
Ohio EPA representative:
––Ohio Plan-approval Process – Susan Schell
DOW Compliance Lab Manger:
––Federal Regulations & Ohio Rules, and Source- and
Finished-water Quality Data and Goals – Rod Dunn
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DOW Engineers:
––Site Layout/Sustainability - Mark Eppich
––Approved Capacity - Stacia Eckenwiler
––GIS/Distribution System Analysis - Michael Edwards
and Joe Clouse
Design professional from CH2M:
––Hypochlorite Facilities Layouts – Melanie Gamez
Design professional from Arcadis:
––Preliminary Design Criteria – Jack Kane
Design professional from AECOM:
––Hydraulics of Hypochlorite System – John Krinks
Design professional from Stantec:
––Comparison of On-site generation vs.
Bulk delivery – Tim Wolfe
––PER Preparation, and Ohio EPA Powerpoint
Presentation - Tim Wolfe

This year’s presentation was the 9th in a row since Columbus DPU and the OSU
first collaborated to jointly sponsor this Environmental Engineering Capstone
course (the first Capstone was a joint effort between the OSU and the City of
Lima). Fairly early in the course, students visit the project site, in this case the
DRWP to tour firsthand the proposed location of the completed project. Students
are introduced weekly to engineering concepts noted above by a water practitioner. Students then complete a weekly submittal on the engineering concept
introduced. The weekly submittals are essentially technical memoranda that are
compiled at the end of the course, along with an Executive summary, into the PER.
Dignitaries at this year’s student presentation at Columbus DPU were DOW
Administrator Dr. Rick Westerfield and Dr. Allison MacKay, Chair of the CEGE
Department at the OSU.
Mr. Mark Eppich of the Columbus DOW serves as the DPU coordinator for this
Capstone course. Dr. Tim Wolfe of OSU/Stantec works closely with Prof. Weavers
to make sure the course stays on schedule and the appropriate knowledge transfer
takes place weekly. The students delivered an excellent PER presentation to Columbus DPU staff. It was clear that this year’s students had grasped the engineering concepts behind the:
•

development of alternatives,

•

alternative analysis,

•

selection of the preferred alternative, and

•

preliminary design of sodium hypochlorite
storage-and-feed facilities at the 80-MGD DRWP.

This collaborative course developed between the City of Columbus and the Ohio
State University provides students with an excellent introduction to the municipal
water treatment and environmental engineering consulting worlds.
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Eppich and Sanson Awarded the OSU
“Dean’s Meritorious Service to Students Award”
Mark Eppich and Jason Sanson were recently honored by being presented the
Dean’s Meritorious Service to Students Award by the Dean of Engineering at the
Ohio State University (OSU). The Citation on their plaques read: Mark Eppich
and Jason Sanson are recognized for their outstanding long-term commitments
to strengthen the environmental engineering capstone and boost the professional
experience for environmental engineering students.
Mark and Jason, as City of Columbus engineers that manage water treatment plant
improvement projects and Blueprint Columbus projects, respectively, have organized and lead large teams of practicing engineers to methodically expose senior
capstone environmental engineering students to actual projects being implemented by the Department of Public Utilities (DPU) in Columbus. The hands-on
and on-the-job knowledge and experience brought to the OSU classrooms through
their effort is priceless. Moreover, their efforts have gone over-and-above the initial
vision for this course. They have created a truly exceptional capstone experience
for senior OSU environmental engineering students and have connected students
and faculty with engaged practicing engineers that is paying dividends beyond this
capstone course.
Each year a new project that is currently under design or construction at a Columbus water plant or green infrastructure site is chosen. Similar to consulting engineers working for the City, the goal is for students, to develop a preliminary design
report that is evaluated by City engineers and Ohio EPA prior to construction. To
expose students to as much of the industry as possible, a mix of consulting, City of
Columbus, and Ohio EPA engineers come to the course and provide information
related to an aspect of the design project. Then, the students are tasked with performing a preliminary design on that aspect. Essentially, the engineers break down
a very large project into smaller pieces and help the students along with weekly
tasks. At the end of the semester, the students bring together results of the weekly
tasks into a preliminary design report and present at OSU to a panel of practicing
engineers that have been involved in the course. This panel chooses the best group
to represent the course and present at City DPU offices. In attendance are Columbus officials ranging City Council members, Director of DPU, Administrators of
the Division of Water and Division of Sewers and Drains - to engineers from both
consulting firms and DPU that have worked on the project.
Organization of such a project with many practicing engineers speaking to the students on one project with many pieces is challenging. Mark and Jason work with
Dr. Linda Weavers, the capstone coordinator, and Dr. Tim Wolfe, the capstone
instructor, months in advance to plan a project and work with consulting engineers to determine the content and design tasks. Once the weekly schedule is set,
Mark and Jason work with the practicing engineers to be sure there is connection
on the content from week-to-week. Mark and Jason also each present one week
during the course and participate on the panel to evaluate the projects. Throughout the past ten years, the core group of Dr. Weavers, Mark Eppich, Jason Sanson
and Dr. Wolfe continually improve and expand the capstone experience. For
example, after the first offering of the green infrastructure version of the course,
Jason involved many more consulting engineers and organized them into working groups to develop a better plan for the course. He oversaw the revisions and
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project design for the students. The second version of the course was absolutely
outstanding! There was very good coordination between the engineers involved
and continual communication between the engineers. The engineers presenting
obtain one professional development hour (PDH) for his/her effort. The efforts of
Mark and Jason display their passion for teaching and mentoring the next generation of engineers, and their deep caring about the future of the civil and environmental engineering profession. I cannot thank them enough for giving back to the
capstone course, which is such a crucial professional experience for our seniors.
At the end of the semester, the capstone presentations that Mark and Jason
organize at the Department of Public Utilities, provide valuable visibility for our
students and OSU. The opportunity offered to our students to present before Central Ohio environmental engineering professionals is not only a great educational
experience, but also a chance to present their skills to impress their future employers. The quality of projects, the presentation skills and the candor and professional
confidence, which our students have been demonstrating since Mark and Jason
started working with them, are remarkable. Mark and Jason have created a partnership between the City of Columbus and The Ohio State University, which is
very highly valued and greatly needed. This is a tremendous example of what can
be accomplished when both academic and professional resources are leveraged.
The value to OSU is obvious, but the importance to the City of Columbus is that
we have started to provide better-trained graduates, who are ready to tackle the
environmental challenges of the 21st century.

Mark Eppich and Jason Sanson
were recently honored by being
presented the Dean’s Meritorious
Service to Students Award by the
Dean of Engineering at The Ohio
State University (OSU).
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Hidrogeron Sodium Hypochlorite generators, produce and
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stable and repeatable levels of free chlorine.
No Cl2 hazards.
More stable than bulk hypochlorite.
Safe and clean on-site production.
Utilizes only salt, electricity and water.
Eliminates transporation and handling of
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SMALL SYSTEMS
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Utilizing a Risk Mitigation Strategy to
Design and Construct a Water System
Interconnection in Greene County, Ohio
Kristen VonderBrink, EI, Project Engineer – RA Consultants, LLC
In late 2016, the Sanitary Engineering Department of Greene County, Ohio set out
to select a consultant to provide engineering services for approximately 40,000 linear feet (LF) of water main, which had to be operational no later than May 2018.
As their agreement to purchase water is set to expire in May 2018, time has been
of the utmost importance for this project.
RA Consultants was selected for the design based heavily on the risk mitigation
strategy employed during the proposal and interview processes. With the project
start date of January 2017, there was a strict 18-month design and construction
schedule deadline. It was determined that it would not be feasible to use a typical
design/construction schedule. Instead, RA opted to configure the project into five
smaller, more manageable packages, with pipe diameter ranging from 12” to 24”.
We considered risk, permitting and construction methods while determining the
packages. The project map showing the design packages is shown below:

POTENTIAL
PROJECT RISKS
From the start, the RA team
identified three top risks with the
project: Permitting, Weather, and
Easement Acquisition. Much of the
project area falls within the 1,000
foot corridor of the Little Miami
River (LMR), which would require
a Water Quality Certification for
Nationwide Permit 12. Because
the LMR is a National Scenic River,
any work that impacts it falls into
the jurisdiction of the National
Park Service (NPS). There is no
articulated review period for these
permits, and some can span as
long as nine months.
Figure 1: Design Contract Map

In order to mitigate the risk of
obtaining a Nationwide Permit
and the long potential review period, the team opted to utilize trenchless design
options at several river and tributary crossings. By employing this construction
method, the streams were not impacted; and therefore, did not require a permit.
Numerous tributaries within the LMR watershed were identified, and with the
help of Coldwater Consulting, LLC, were evaluated to determine whether they
were classified as wetlands. The areas that were not deemed wetlands were then
viable for utilizing an open cut construction method because it would not be impacting the LMR watershed.
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The majority of the HDD crossings were combined into one contract in order to
allow for better bid prices, as well as schedule adherence. During the design, RA
maintained adequate depth below the stream beds and any potential cobbles, thus
helping to minimize frack-out risk. A
report was submitted to the NPS detailing the design and precautionary
measures that were taken in order to
mitigate the need for a permit.

Figure 2:
Horizontal Directional
Drilling techniques were
incorporated into the
design of the Little Miami
River Crossing in order to
alleviate the need for
a NPS Permit.

Although the weather cannot be
controlled, RA was able to take
several precautionary measures as to
mitigate the risks of harsh weather.
Due to the 90-day milestone for
completion of survey and basemap,
RA utilized traditional field survey
supplemented with aerial photography. The combination of these
methods allowed for an allocation of
contingency time in the event that
a weather issue were to arise, while
still adhering to the project schedule.
Additionally, RA sought to create an alignment as free from easements as possible. Collaboration between the
designers, ecologists and surveyors was crucial from the beginning. Using ArcGIS
On-Line, RA created a cloud-based map to collaborate in real-time. All parties
utilized tablets in the field to collect data. Additionally, the team utilized our
proprietary “SMART, Systematic Mitigation of Alignment Risk Tool”. This ArcGIS
tool, developed by RA, is loaded with impact scores to create a heat map to help
quantitatively and visually optimize alignment options. The SMART Tool, coupled
with the collected field data, was utilized to determine and help lock-in an original
alignment during the planning phase of the project, increasing cost certainty and
minimizing potential risks.
Even with the utilization of this tool, obstacles were faced during the alignment
planning period. The client’s original alignment preference was to continue south
along US 68 following a trenchless crossing underneath Massies Creek. Through
an effective web-based collaboration with the client using ESRI’s online GIS
tool, this alignment was deemed highly unfavorable due to tight corridors along
both sides of the road and very limited probability of obtaining an easement. RA
presented the client with several other options. Ultimately, it was decided that the
alignment should run north along US 68 to Clifton Road and then continue south
down the Little Miami River Scenic Bike Trail to the existing eastern region connection location. Cooperation with the Greene County Parks & Trails was important during this time. While the new alignment added an additional 4,200 LF of
water main, it kept the project on track to meet the May 2018 deadline. The team
also employed Near Surface Geophysics (NSG) to conduct geophysical surveys
through electrical resistivity to determine subsurface features and help mitigate the
risk during the HDD under both the LMR and Massies Creek.
continued on page 64
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continued from page 63

Figure 3: Electrical Resistivity Survey Profile at Massies Creek Crossing from NSG report.

Though the number was minimized, various easements were required along the
project route due to alignment constraints as well as entry and exit points for the
proposed HDD operations. The negotiation process was initiated at an early stage
in the project to allow for an adequate period of time between easement finalizations and the construction phases of each design package. In total, 10 permanent
easements were acquired on the project.

MOTHER NATURE’S TWIST
After the design of the Northwest Regional to Eastern Regional Water System
Interconnection was complete, it was ready for bid and construction. PVC had
previously been defined as an acceptable alternate to the client’s original preference
of Class 52 D.I.P. for cost-savings purposes. However, when Hurricane Harvey
hit in late August of 2017, the refineries in Texas that produce the raw materials
for PVC pipe were hit as well. This created a very large uncertainty as to whether
pipe suppliers would be able to supply the pipe to bidding contractors, and if
available, how the PVC pricing would be affected. There was a concern that if the
PVC prices were driven up substantially, it could cause the bids to come in over
the engineer’s estimate and disturb the tight project schedule – something that the
project could not stand to handle.
The client and project team worked together to make quick decisions during
this time, allowing one of the contractors to procure PVC pipe from an alternate
source. The client also determined that they would accept pressure class 250 pipe
on one of the contracts as an alternate to Class 52 D.I.P. and C-900/C-905, which
was easier to get at that time. Working proactively to resolve issues before they
occurred helped open alternate avenues for the project to ultimately continue onbudget and on-schedule. Overall, the aftermath of Hurricane Harvey did not have
detrimental consequences on the project schedule due to the team’s decision making, and all five contracts were successfully bid and awarded. Bidding and eventual
construction of the contracts were staggered to allow for a quicker overall project
construction period. By doing this concurrently, it also gave each contractor ample
time for testing and connections to other contracts. It even provided opportu-
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nity for one contractor to
successfully bid and win
two separate contracts.
Coordination and constant
communication between
contractors, Greene
County, and RA were key
to keeping the construction
period on schedule.

CONCLUSION

Figure 4:
Construction Progress
Pictures of the HDD
Underneath Massies Creek –
Beginning of Pipe Pullback at
South End of Creek (left) and
Completed Pipe Pullback at
North End of Creek (right).

Though there were several significant obstacles to
overcome in the project’s
duration, the team was able
to quickly provide solutions that were ultimately
beneficial to the client.
Greene County was also
heavily involved from
beginning to end of the
project and was able to
provide quick critical
decision-making efforts to keep the project’s end goals obtainable.
To date, all five contracts have been built, tested and connected. The new system
was successfully put online on May 10, 2018 – right on schedule. Now that the
Northwest and Eastern Regions are interconnected, Greene County can serve its
clients with their own water.
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Flint’s Path From Crisis to
Distribution System Optimization
Submitted by:

INTRODUCTION

Christopher Hill1,
Rebecca Slabaugh1,
Gwendolyn Kubacki1,
David Cornwell2,
Melinda Friedman3

The Flint Water Crisis was triggered in April 2014 as a result of a change from
purchased treated water from Detroit Water and Sewerage to the Flint River using
the existing City of Flint Water Plant. The switch resulted in a number of distribution system issues including Total Coliform Rule (TCR) violations, boil water
orders, main breaks, disinfection by-product (DBP) issues, Legionella outbreaks
and elevated lead levels. The City returned to purchased water in October 2015.
In response to the crisis, the City of Flint with support from Michigan Department
of Environmental Quality (MDEQ) and the U.S. Environmental Protection Agency
(USEPA) implemented new programs, practices, and treatment including addition
of a corrosion control inhibitor to restore the quality of the water and to protect
public health.
The City recently developed a Distribution System Optimization Plan to restore
customer confidence and enhance Flint’s water distribution system operation and
maintenance (O&M) practices. The planning process included an assessment of
current distribution system practices and corrosion control treatment compared to
industry best practices and identified associated gaps, as well as human and financial resources needed to implement the recommended prioritized list of improvements for the City of Flint.

CRITERIA FOR OPTIMIZED DISTRIBUTION SYSTEMS
The American Water Works Association (AWWA) Partnership for Safe Water Distribution System Optimization Program is comprised of a methodology for utilities
to optimize their distribution systems through a phased process of commitment
to the program, annual data reporting to the Partnership, self-assessment, and
optimization. Although the Partnership recognizes that it is difficult for any utility
to achieve fully optimized status as defined by its performance goals, it offers a
process in which all utilities can advance their system operations to attain performance nearer the Partnership goals. The City is utilizing the Partnership methodology as the basis for optimizing its water distribution system.
The optimization program focuses on three performance indicators, which include
water quality integrity, infrastructure integrity and hydraulic integrity. A simplified
summary of the performance criteria as they apply to Flint is provided in Table 1.
Many other factors (administrative, design, maintenance, and operations) influence, or can be influenced by, these integrity performance indicators. Optimization
through self-assessment of some or all of these factors (known as improvement
variables) is another critical step in the program. Administrative factors, specifically administrative policies, funding, and staffing, were also reviewed as they impact
all aspects of a water utility, not just the distribution system.

1
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W O R K S System
A S S Performance
O C I A T I Indicators
O N
Table
Safe

Performance Indicator
Water Quality Integrity
Performance Indicator
Water Quality Integrity
Infrastructure
Integrity
Infrastructure Integrity

Hydraulic Integrity
Hydraulic Integrity

Criteria
• 0.2 < Free chlorine < 4.0 95% of the time
• Monitoring includes problem locations
• Individual DBP Criteria
samples less than MCLs
0.2 < Free chlorine < 4.0 95% of the time
• ≤ 15 breaks
per
100 miles
year
Monitoring
includes
problemper
locations
Individual
DBP
samples
less
than
MCLs
• Reducing trend 5-year rolling avg
≤ 15 breaks per 100 miles per year
Reducing trend 5-year rolling avg

• Pressure ≥ 20 psi 99.5% of the time
• Pressure
< utility
specific
95% of time
Pressure
≥ 20 psi
99.5% ofmax
the time
Pressure < utility specific max 95% of time
• MeetMeet
pressure
during max and fire-flow
pressure during max and fire-flow
Pre-approved
SOPsfor
for emergencies
• Pre-approved
SOPs
emergencies

Table 1. Partnership for Safe Water Distribution System Performance Indicators

Water Main Break Analysis
WATER MAIN BREAK ANALYSIS

One of the most common misconceptions regarding the impacts of the change

One of the most common
misconceptions regarding the impacts of the change in source waters
in source waters was that it resulted in widespread water main failures. Figure 1
was that it resulted in widespread
water main
failures.
Figure
1 compares
of
compares the occurrence
of water
main breaks
to temperature.
This the
figureoccurrence
shows
water main breaks to temperature.
Thisoffigure
shows
thatcold
theweather
peak number
ofcoldest
breaks occur
that the peak number
breaks occur
during
months. The
sustainedThe
temperatures
the dataset
occurred in the
winter the
of 2014
(average
during cold weather months.
coldestwithin
sustained
temperatures
within
dataset
occurred in
ofor two months) prior to the switch to the Flint
median
low
of
11
oF
sustained
the winter of 2014 (average median low of 11 F sustained for two months) prior to the switch to
River. The coldest individual month occurred in February 2015. The warmest
the Flint River. The coldest
individual month occurred in February 2015. The warmest winter
winter occurred in the 2015/2016 season and had one of the lowest rates of winter
occurred in the 2015/2016
season and had one of the lowest rates of winter breaks/month (based
breaks/month (based on data available through January 2016). Based on this
on data available through
January
2016).
Based
this analysis
temperature
played
analysis
temperature
played
a moreon
significant
role in the
number of breaks
than a more
significant role in the number
of
breaks
than
the
change
in
source
water.
the change in source water.

Figure 2. Comparison of Main Breaks and Ambient Temperature

Figure 1. Comparison of Main Breaks and Ambient Temperature

continued on page 68
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Flint’s Path From Crisis to Distribution System Optimization
continued from page 67
Chlorine Residual
CHLORINE RESIDUAL
Through 2016, the City monitored
chlorine
atchlorine
the entry
pointat(daily)
ten(daily)
locations
Through 2016,
the Cityresidual
monitored
residual
the entryand
point
and in
the distribution system for
compliance,
including
thefortwo
reservoirs.
(That
tenTCR
locations
in the distribution
system
TCRmain
compliance,
including
thenumber
two
has since been increasedmain
to twenty-five.)
Figure
shows
residual
at each ofFigure
those2ten
reservoirs. (That
number2 has
sincechlorine
been increased
to twenty-five.)
chlorine
each
of those
before,
during,
and afterSince
the
locations before, during,shows
and after
theresidual
switchatthe
switch
toten
thelocations
Flint River
for
the City’s.
switch
the
switch
to
the
Flint
River
for
the
City’
s
.
Since
June
2016,
the
City
has
June 2016, the City has targeted a free chlorine residual of 1.7 mg/L leaving the plant. Since
a free chlorine
residualresidual
of 1.7 mg/L
leaving the plant.
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re-stabilization
process
greater than
the Partnership
is viewed
appropriate
for Flint during
and to assist with controlthe
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LEAD

Drinking water lead concentrations in the City of Flint may be one of the most
intensive water quality investigations ever completed. In total, USEPA, MDEQ and
Drinking water lead concentrations
in the
City
of29,000
Flint may
be onefrom
of the
most
water
the City collected
more
than
lead samples
more
thanintensive
15,000 homes.
quality investigations ever
completed.
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and
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more
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29,000 lead samples from
more 90th
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15,000 homes.
The Citywas
has12been
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15 µg/L). However,
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whenAL,
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was 12results
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the AL,
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Level,
of 15
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further
ofdemonstrate
the lead the
significant improvements that have been made since January 2016. Figure 3 presmonitoring results from the extended monitoring conducted by USEPA and MDEQ demonstrate
ents first liter tap lead concentrations for 82 homes for which data were available
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thatquarters
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that through
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which
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the first
of 2016,for
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than 40
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the homes for
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hadquarters
tap lead of
monitoring in 2016 and 2017.
The
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the
first
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of homes
exceeded in
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The figure also shows the dramatic

reduction in maximum lead concentrations in those homes.
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Figure 3. 2016
Maximum
Concentration
by Season
Figure
3. Lead
2016
Maximum
Lead Concentration
(82 locations for which data was available for all 7 sampling events)

by Season

(82 locations for which data was available for all 7 sampling events)

A PATH FORWARD
A PATH FORWARD

The City has taken a number of steps to improve distribution system water quality,
including operational changes to reduce water age, chlorine and orthophosphate
The City has taken
a number of steps to improve distribution system water quality, including
residual boosting. In addition, the City has expanded distribution system water
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age, chlorine
orthophosphate
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quality
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in water
quality throughout
the system
addition, the Cityand
hasidentify
expanded
distribution
system
to evaluate
and respond
to water
qualitywater
upsets quality
in a moremonitoring
proactive manner.
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the
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improvement. The City continues to re-establish optimized corrosion control
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procedures have been
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a number
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and maintenance
and water quality
plan
was
also
completed.
functions. An asset management program, risk-based pipeline R&R program, and a 20-year
capital improvements
plan
was alsoeffort
completed.
Though
considerable
remains, the City of Flint is on a path to distribution system optimization. That plan will result in continued water quality im-

Though considerable
effort remains,
the City
of reliability,
Flint is on
path effective
to distribution
provements,
improved water
system
anda more
operationsystem
and
optimization. That
plan
will
result
in
continued
water
quality
improvements,
improved
management of the City’s water system. Though it will continue to take time,
those water
will goeffective
a long wayoperation
to restoringand
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and private trust
in the
City and
its system.
system reliability,efforts
and more
management
of the
City’s
water
water supply,
andtime,
improving
qualitywill
of life
Though it will continue
to take
thosethe
efforts
gofora Flint
longresidents.
way to restoring public and
private trust in theREFERENCES
City and its water supply, and improving the quality of life for Flint residents.
Water Works Association (AWWA) (2011). Partnership for Safe Water Self-Assessment Guide for
REFERENCES American
Distribution System Optimization. Denver, CO, AWWA.
Friedman, M., Kirmeyer, G., Lemieux, J., LeChevallier, M., Seidl, S., & Routt, J. (2010). Criteria for Optimized
Distribution Systems. Denver, CO, Water Research Foundation.
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Southern Expo April 10, 2018
The quest for the ACE19 Meter Madness AWWA championship started on
Tuesday, April 10, 2018 and Thursday, April 12, 2018 with the most competitors
ever signing up. At the Southern Ohio Utilities EXPO in Wilmington we had 6
contestants signed up but only 5 showed for the event. In the SE District, 3 from
Columbus Water competed with Jamison Williams having the best time of 50.56
seconds with no penalties. Greg Potts came in second and Zach Couch was third.
Jamison Williams moves on to the Section Finals representing the SE District in
Columbus at One Water on Tuesday, August 28, 2018.
Out of the SW District, Joe Sichman of Montgomery County Environmental Services had a raw time of 47.37 seconds but had two 10 second penalties for loose
bolts for 67.37 seconds final time. Joe was able to beat out Kevin Allen, also of
Montgomery County, because he had four 10 second penalties. Joe Sichman also
advances to the Final representing the SW District.
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Northern Expo April 12, 2018
At the Northern Ohio Water & Waste Water EXPO in Medina, we had an
unbelievable 13 contestants signed up but only 7 showed for the event.
In the NE District the 3 best times were registered by John Bender (50.28
seconds), John Rutter (53.35) and Joe Geitgey all from Wooster Water and
none of them had any penalties. Jon Lidderdale lost out on making the top
3 because of a penalty. John Bender advances to the finals in Columbus
with John Rutter being the alternate.
In the NW District, we had 3 contestants, Paul Tucker, Sam Bodine and
Alex McPheron from Lima Water fighting from that District. Paul Tucker
prevailed with the best time of 54.62 seconds with no penalties followed
by Sam Bodine and Alex McPheron. Paul will advance to the Finals in
Columbus at One Water in August.
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Get Fit, Have Fun,
and Support a Great Cause!!!
Many developing countries lack the water systems, sanitation facilities, and
education necessary to provide their people the safe water resources needed to
provide their people the safe water resources needed to survive.
This fall, two 5K races will be held in Ohio in support of Water For People,
an organization that works in several developing countries to provide sustainable
water systems and sanitation facilities.

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

Fairfield Race - Saturday, August 4th
Waterworks Park
5133 Groh Lane, Fairfield
Visit:
https://runsignup.com/Race/OH/Fairfield/GlobalWater5KRunWalk

For more information on the Fairfield race or sponsorship, contact:
Megan Ginn, 513.785.7431 •megan.ginn@hamilton-oh.gov

Columbus Race - Saturday, October 6th
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
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MVSD Hosted Spring Meeting in Mineral Ridge
The Mahoning Valley Sanitary District hosted the NE Spring Meeting on May 3
at their water treatment plant and Ciminero’s Banquet Center. Technical sessions
were held in the morning and afternoon along with a water plant tour. Over 160
attendees were offered the opportunity of obtaining 4.5 contact hours. Thanks
to the speakers who provided a very interesting day of discussions - Ohio EPA,
Ramesh Kashinkunti, Chris Miller, and Wei Zheng.
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August 27-30, 2018

Hilton Downtown & Columbus Convention Center
Columbus, OH

accomodations
Hilton Downtown Columbus
401 N. High St, Columbus, OH 43215
Special Conference Room Rate:
$125/night*
*available until 8/5/2018

topics

who
should
attend
• Asset Management
• Collections
• Distribution
• Laboratory
• Management
• Operations
• Source Water
• Treatment
...and more!

LARGEST

Don’t miss Ohio’s
water conference
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•
•
•
•
•

Utility professionals
Engineers
Young professionals
Manufacturers
Retired professionals

network

education

120
over

socials

technical
sessions 200+
exhibitors
stay informed
www.onewaterohio.org
info@onewaterohio.org
facebook.com/OneWaterOhio
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A I S Compliant Pipeline Joint Restraint
MEGALUG® Mechanical Joint Restraint
Now Available for 54 inch Nominal Pipe Size DIP!

INTEGRATED APPROACH.
COMPREHENSIVE SOLUTIONS.

MEGAFLANGE® Restrained Flange Adapter
100% MADE IN USA

msconsultants.com

P.O. Box 857 • Eastland, TX 76448 • 800.433.1716 • www.ebaa.com
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Thinking of water in new ways
Sustainable stormwater,
wastewater and drinking
water solutions all require
more collaboration than
ever.
Join the dialogue at
bc1Water.com
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Offering you the industry’s most complete line of water and sewer supply materials and services

COUNT ON CORE & MAIN’S

DEPENDABLE EXPERTISE
Solutions and support you can count on.
Toledo
(419) 874-3121

Eastlake
(440) 602-4400

North Royalton
(440) 237-1200
Ashland
(419) 289-2506
Plain City
(614) 873-3466

Tipp City
(937) 667-2169

Amherst
(440) 985-7070

Oakwood Village
(440) 439-4040

Brimfield
(330) 673-4298

Massillon
(330) 830-1058
Columbus
(614) 475-4376
Fairfield
(513) 942-1395

Batavia
(513) 724-3837

Our Core products includes a full line of

meters

coreandmain.com

WHEN EXPERIENCE IS

ESSENTIAL

FISHBECK , THOMPSON, CARR & HUBER
engineers | scientists | architects | constructors
ftch.com | 800.456. 3824
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PRECISION CHEMICAL METERING

PERISTALTIC
METERING PUMP

Safe, Reliable, Sustainable
WATER AND WASTEWATER SOLUTIONS
Akron | Cincinnati | Columbus | Toledo
visit www.bv.com to learn more

M-3

The M-3 provides smooth,
quiet low velocity pumping
action at feed rates up to
33.3 GPH / 126 LPH.
• 10,000:1
Turndown
Ratio with high
resolution
motor speed
adjustment
– Highest
Turndown Ratio
in the Industry!
• 4-20mA,
0-10Vdc, and
Pulse inputs for
remote external
IP66
or batch control
and 0-30 VDC/
NEMA 4X
contact closure
WASH DOWN
remote start/
stop.
• Scalable 4-20mA
or Pulse, one
250V/3A relay
and three 115V/1A
Standard 61
contact closures
assignable to
monitor various
pump functions
including.
• Exclusive,
patented and
BUILT RUGGED ENOUGH TO HANDLE THE
Built-in Tube
MOST DEMANDING MUNICIPAL WATER AND
Detection
WASTEWATER TREATMENT ENVIRONMENTS. Failure
System.

www.peltonenv.com • 440-838-1221
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Leading innovation.
Local partnerships.
Stronger communities.

Design with community in mind
stantec.com/water
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®

17 South High Street, #200
Columbus, Ohio 43215

2018 National Conferences
June 11-14: Las Vegas, NV - AWWA Annual Conference and Exposition

2018 Section Meetings
July 10: Water Distribution Seminar • OCLC, Columbus, Ohio

2018 OAWWA/OWEA One Water Conference
August 27-30: Columbus, Ohio

District Meeting Dates
Northwest District Meetings
July 19: City of Oregon
October 18: City of Celina
Southwest District Meetings
July 20: City of Piqua

Northeast District Meetings
July 26: Mansfield, Ohio
October 11: Canton, Ohio
Southeast District Meetings
October 23: Site TBD

October 26: Fairborn
The Ohio Section Newsletter is the newsletter of the Ohio
AWWA, published three times a year. Send comments,
news notes, glossy / digital photos, and articles to:
Laura Carter
Ohio Section AWWA
17 S. High Street, #200
844.766.2845
Columbus, OH 43215
oawwa@assnoffices.com

Deadline for material to be in the 2018 newsletters are:
Winter Issue - October 5 - Target mailing week of December 3

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.

