OKI GROUNDWATER COMMITTEE
December 13, 2017 ‐ 10:00 AM
OKI Board Room
720 East Pete Rose Way (at the corner of Eggleston Avenue)
Cincinnati, Ohio 45202
AGENDA

1.

Welcome/Introductions (3 minutes)

2.

Announcements

3.

Update on Local Groundwater Management Efforts (30 minutes)
Richard Stuck, Terry Morris and Tim McLelland

4. OKI Staff Update (5 minutes)
5. Presence of Artificial Sweeteners and other Organic Compounds in the Great
Miami River Buried Valley Aquifer System (30 minutes)
Mike Ekberg, Miami Conservancy District
6.

Oxford’s Automated Metering Project (30 minutes)
Dave Weihrauch, City of Oxford

7. Groundwater/Surface Water Monitoring Instrumentation (30 Minutes)
Rob Darner, U.S. Geological Survey
8.

Other Business

ADJOURNMENT

Presence of Artificial Sweeteners
and other Organic Compounds in
the Great Miami River Buried Valley
Aquifer System

Mike Ekberg, December 13, 2017, OKI Groundwater
Committee, 720 E. Peter Rose Way, Cincinnati, Ohio

Artificial Sweeteners
• Compounds that offer
the taste of sweetness
without any calories
• FDA has approved five
artificial sweeteners:
Saccharin, Acesulfame
K, Aspartame,
Neotame, and
Sucralose

https://www.slideshare.net/10Preeti/artificialsweeteners-32762827

Artificial Sweeteners in this
investigation
Acesulfame K

Sucralose

Pathways to Aquifer

Aquifer Settings
Buried Valley

Upland Area
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EXPLANATION
Sand and Gravel

Silurian Carbonate Bedrock

Clay-rich Till

Ordovician Shale

Laboratory Analyses
• All analyses performed by
eurofins Eaton Analytical out
of Monrovia CA
• 98 organic compounds
suspected of being endocrine
disruptors including
Acesulfame K and Sucralose
• Liquid chromatography with
dual mass spectrometer in
positive and negative modes
• Detection limits down to
nanogram per liter range
By Kermit Murray - Own work, CC BY-SA 4.0,
https://commons.wikimedia.org/w/index.p
hp?curid=48094543

Results
• Acesulfame K detected in 6 of 12 monitoring wells (range of
38 - 760 ng/L)
• Sucralose detected in 4 of 12 monitoring wells (range of 160 –
430 ng/L)
• Other compounds detected in at least one sample …
Atrazine

Deethylatrazine
(DEA)

Meclofenamic
Acid

Propylparaben

Bisphenol A
(BPA)

Diethyltoluamide
(DEET)

Metolachlor

Simazine

Caffeine

Iohexol

Sulfameturon,
methyl (OUST)

Salicylic Acid

4-nonylphenol
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Fall 2017
Acesulfame
K

Fall 2017
Sucralose
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What can be done?
• Prescription
medication take-back
programs
• Research on sources
and effects of EDCs
• Funding for advanced
wastewater
treatment processes
• Reduction in
commercial use of
some EDCs
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Smart Metering, Water Loss,
and Fixed Base Meter
Reading

1

David Weihrauch
Manager, City of Oxford Water Treatment Plant

Agenda
• What types of meter options does your utility have?
•

Residential Meters (PD Meters vs. Static Meters)

•

Now we have this meter data, what do we do with it?

•

Evolution of Meter Reading

•

AMR vs. AMI

•

Analytics Software and Consumer Portals

•

Questions
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Residential Meters
• Mechanical (PD or Multi-Jet)
• Originated in the late 1800’s
• Wear of mechanical parts degrades accuracy
over time
• Maintenance required

• Static (Solid State)
• No maintenance required
• Lifetime accuracy guarantee
• Not susceptible to particulates in water
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Positive Displacement Meters
⅝”, ⅝” x ¾”, ¾”S, ¾”, 1” sizes
Composite Main case or LL Bronze
Proven PD technology
Register orientation in any of 4 positions
NSF 61 Annex G/F compliant
Surpasses all durability and strength
standards
Resists corrosion from chemicals used to make water
drinkable

Meets or exceeds all AWWA accuracy specifications
for PD Meters

What is a Smart Meter?
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Smart Water Meters
Smart Meters are “Solid State ” or “Static”
• Solid State/Static Meters have no moving parts

Magnetic Flow, Ultrasonic
Provide better flow accuracy compared to that of
PD meters
Typically maintain meter accuracy for life of the
meter (20 years)
Provide “real-time” alarms
• Broken pipe, Empty pipe, magnetic tamper, etc.

Smart meter technologies
Historically for large meter applications
• Now adapted for residential sizes
• Better available batteries at a lesser cost
• Deliver better accuracy over life of the meter

Primary meter technologies
• Magflow
• Ultrasonic
• Fluidic oscillator

New Meter Technology
Faraday’s law
⟶Measure the signal which
is produced when water
flows through a magnetic
field
⟶Signal is dependent on
water speed
⟶ Multiply flow rate by time
to determine volume
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Electromagnetic Measuring Principle:
Ui (induced signal voltage) = v • k • B • D
v = mean flow velocity
k = constant factor correcting for geometry
B = magnetic field strength
D = inner diameter

Measurement
Meters
Smart
Meter

Composite PD
Meter

Sensors
Acoustic
Monitor

Solid State

• 20 Year accuracy guarantee
• No moving parts, or
replacement parts

Floating Ball

• Industry leading low flow and
range capabilities
• Field accuracy adjustments

Pressure

Point Level
-PD
meter

Analog Level

C and I
meters

Position

Remote 3
State Valve

• Open Closed Reduced
• Ball valve

-Mag Meter
Water
Quality

Sensors
RDM
meter

Hydrant
Monitor

• Pressure &Temperature
• Any discrete & 4-20mAMP signal
• Beyond water distribution system

Typical Static Meter Specifications
Under Normal Conditions a static meter can be calibrated for
flow rates as low as:
Sizes

Low Flow
Registration
(GPM)

Low Flow Range
(GPM)
(+/- 3%)

Normal
Operating
Range (GPM)
(+/- 1.5%)

Lay
Lengths

⅝”

0.03

>0.11<0.18

0.18 - 25

7-½”

⅝” x ¾”

0.03

>0.11<0.18

0.18 - 35

7-½”

¾” short

0.03

>0.11<0.18

0.18 - 35

7-½”

¾” regular

0.03

>0.11<0.18

0.18 - 35

9”

1”

0.11

>0.3<0.4

0.4 – 55

10-¾”

Exceeds AWWA C-700 and C-710 standards for accuracy and
pressure loss.
Complies with NSF 61 Annex F/G, NSF 372

Typical PD meter low flow .25 GPM
Typical Static Meter Warranty 20 year accuracy

Static Meter Accuracy Curve

iPERL

Typical PD Meter

Typical PD Meter
Static
Typical 20 Year Old PD Meter

Water sector lagging in meter technology
utilization…
“Take a page from the electricity sector”
• “The electricity sector has zoomed ahead on smart meters and
installing smart grid technology across the country, whereas the
water sector has been slower on the uptake. This is partially due to
the fact that electricity (which travels through wires) is inherently
easier to monitor through smart technology. However, there are
other, more nuanced reasons too, such as the artificially low price
of water and insufficient business case to invest in a modern
water system.”
• “Smart meters can also help by giving more flexibility to
homeowners and businesses. If people are able to monitor their
usage on a real-time basis, they can decide how to save water
during a drought based or on individual situations.”
• Forbes (Sprung a leak? Smart Water Meters To The Rescue)

Remote Disconnect Meters
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Remote Disconnect Meter Applications
Connections with account turnover frequency
Seasonal / Vacation properties
Account with high management requirements
Irrigation control
Line bleeding for flushing or water quality management
Areas with pressure issues
Across the distribution network to provide a pressure
profile and temperature monitoring
Areas with temperature sensitivity to freezing

Full Port Ball Valve

• Low Pressure Loss
• Long Life
• Proven Service for Particulate,
Hardness, and Minerals
• Regular Seat Oscillations
• Self Cleaning
• No Rubber Components
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Benefits- Water Usage Control

Water Usage
Control Feature

Benefits

Remote Operated 3
Stage Valve

Reduced Truck Rolls for Account Management for Both Shut Off
and Turn On
Labor 1-2 people, 30 min – 1 hr., $25-50/hr. ($12.50-$100)
15-30 miles round trip @ $0.35-.50/mi = ($5.25 - $15.00)
Lost Opportunity Costs ????
Total $17.75 - $115 per truck roll – mean is $50/roll
Average payback is 4-6 rolls
Flexibility to Control Water Delivery
Sustainability of Water Management
Leak Shut Off
Value of the Water
Value of the House/Property

Benefits- Water Distribution Intelligence Sensors
Water Distribution Intelligence
Sensors Feature

Benefits

Pressure Sensor +/- ~2 psig, hourly
reads (programmable)

Customer Service Capabilities (Less Service Calls)
Monitor Pressure Across the Network
Optimize Pumping and Tank Levels
Improve Water Age
Reduce Non Revenue Water Loss

Temperature Sensor +/- ~2 deg F,
hourly reads (programmable)

Customer Service Capabilities
Monitor Temperature Across the Network
Reduce Line Breaks
Improve Water Quality

Building a Business Case for Reading Automation

How are we going to use
Meter Data???
We have all of this information
available, now what are we
going to do with it???

Evolution of Meter Reading
• Manual Meter Reading (Writing reading in a meter book)

• Electronic Manual Reading (Keying readings in
handheld)

• TouchRead (~1983)

• RadioRead (~1993)

• AMI (~2003)
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AMR vs. AMI
What is the difference?

AMR
Once a month
After Monthly Reads
Monthly Action
Reactive

AMI
READINGS

On demand

ALERT DETECTION

When it occurs

SYSTEM MANAGEMENT

When it occurs

CUSTOMER SERVICE

Proactive

Building a Business Case for AMI
• AMI moves beyond billing data and into utility management
• Offers the ability to reduce customer service cost as well as service issues
• Proactive “real time” customer service & response to emergency issues
• Eliminate safety issues in meter reading
• Increased cash flow & monthly billing for electric, gas,
water & sewer customers
• The ability to share consumption data with
customers and support water
conservation through a consumer portal
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AMI Platform

Measure
Smarter

Communicate
Better

Analyze
Easier

Licensed Spectrum - More Reach, Ample Bandwidth, 2 Way, Proven,
Always Available, Upgradable, Migratable, Expandable, Reliable, and
Sustainable

The Licensed Advantage

Licensed Frequency Point to
Multipoint
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Un-licensed Frequency Mesh

Licensed Spectrum

Others ISM
Band

■ Licensed spectrum enables high power, long-range,
low noise floor differentiated performance
■ Direct contact with endpoints; 100% signal clarity
■ Reduced infrastructure; minimum points of failure,
lower maintenance cost
■ Redundant paths ensure reliable communication to
endpoints through multiple base stations
■ Base station robustness with secure installation; >8
hour battery backup
■ Encrypted data transfers ensure system integrity
■ Superior outage management, with auto-recovery of
routing

Licensed

■ Flexible bandwidth and data allocation allows for easy
expansion into new channels
■ Ability to add spectrum for new functionalities and
applications
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Analytics Software
Providing a solid platform of Apps that target
specific challenges facing Utilities today and in the
future

iTunes of Smart Grid Apps

- GREENTECHMEDIA

Alert Manager
Immediately notify
individuals, teams or key
customers for
• Leaks
• Pressure Changes
• Temperature Changes
• Power Failure/
Restoration
• Tampering
Choose SMS/Text, e-mail
and/or phone call

27

Customer service data at your fingertips
Analytics Streamlines Customer Service Operations

Water Analytics

Customer Portal

•
•
•

•
•
•
•

On Demand Reads
Leak Reports
Comparative Analysis

Device Manager Application
•
•
•

On Demand Reads
Reports
Service Pressure

Service Management Application
•
•
•
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On Demand Reads
Remote Shut Off/Reduction/Restoration
Billing System Integration

Usage Trends
Comparative Analysis
Billing Estimation
Alerts

Consumer Portals
• Customized, utility-branded interface
• Customer engagement in billing and usage
• Email or text alerts on important account
information
• Water consumption profiles
• Educational information
• Cost-saving tips
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Consumer Portals

30

Rob Darner, USGS—OKI Water Science Center OKI
Council of Governments – Cincinnati December 2017

Lots of data about a single point in time

Heath, R.C., 1983, Basic Ground-water
Hydrology, USGS Water Supply Paper 2220
1981 Cone of depression around Franklin VA
From withdrawals of about 73 MGD

OKI GROUNDWATER COMMITTEE MEETING SUMMARY
Wednesday, September 13th, 2017
OKI Board Room‐ 10:00a.m.
Attendees:
Jack Thornsberry, Butler County Water & Sewer Department, Groundwater Committee Vice‐Chair
Tom Benge, Southwest Regional Water District
Chris Brausch, Warren County Water and Sewer Department
John Bui, City of Hamilton
Cheri Bush, Metropolitan Sewer District of Greater Cincinnati
Barry Conway, City of Franklin
Kelly Crout, Butler Soil and Water Conservation District
Robert Darner, U.S. Geological Survey
Elmer Dudas, City of Springboro, Development District
Andreas Eddy, City of Fairfield
Mike Ekberg, Miami Conservancy District
Mike Flavin, Southwestern Ohio Water Co.
Rick Fueston, Clermont County Water Resources Department
M. Scott Kirk, Western Water Co.
Mike Lippert, City of Wyoming
Megan Marhelski, Ohio EPA
Tim McLelland, Hamilton to New Baltimore Ground Water Consortium
Terry Morris, City of Springboro
Dave Morrison, Southwest Regional Water District
Bill Paulin, Southwest Regional Water District
Allison Reed, Ohio EPA
Richard Renneker, retired Warren County Sanitary Engineer
Phil Sackenheim, Southwest Regional Water District
Clifford A. Shrive, Shrive Operations Solutions
Terry Smith, City of Springboro
Richard Stuck, Greater Cincinnati Water Works
Robert Wildey, Clermont County General Health
John Williams, Natural Resources Conservation Service, District Conservationist
OKI Staff:
Bruce Koehler, David Rutter, Travis Miller, Regina Fields, Andy Meyer, Kari Merrill
Welcome/Introductions
Groundwater Committee Vice‐Chair Jack Thornsberry opened the meeting at 10:06 a.m. and prompted
self‐introductions of attendees around the room.
Updates on Local Groundwater Management Efforts
Andreas Eddy, City of Fairfield
Andy is a high school graduate who served in the U.S. Army and as part of the first Patriot Missile Battalion
ever deployed. He has worked as a carpenter and a maintenance mechanic. Andy began his career in the
water and wastewater field at the City of Eaton, Ohio, where he held several positions including Meter
Reader/Utility Worker, Treatment Plant Operator/ Backup Laboratory Analyst, Chief Treatment Plant
Operator and Superintendent of Public Works. Andy’s experience includes being the Operator in

Responsible Charge (ORC) for a Class IV Activated Sludge Wastewater Treatment Plant and associated
collection system for more than 10 years, the ORC of a Class II Public Water System which was comprised
of two Iron and Manganese removal Water Treatment Plants and associated Class I Water Distribution
System. Since March 2010 he has been the ORC for the City of Fairfield’s public water system, which is
made up of a Class III Lime Softening Water Treatment Plant and a Class II Water Distribution System.
Andy directs the operation and maintenance of Fairfield's 9.1 MGD Lime Softening Water Treatment Plant
and Water Distribution System, assuring delivery of safe drinking water with adequate water pressure and
flow for the Fairfield Fire Department to fight fires. Andy monitors the progress of the water system and
plans for the city’s future needs. Andy now holds an OEPA Class III certification as a Water Supply Operator
and a Class IV certification as a Wastewater Works Operator. He is a longtime member of the American
Water Works Association and the Water Environment Federation.
Fairfield grew from a village into a city in 1955. It covers 20 square miles and has become well known as
the home city of Jungle Jim’s International Market on Dixie Highway. The south‐central Butler County city
is a member of the Hamilton to New Baltimore Ground Water Consortium and houses 6 wells that are
approximately 200 feet deep. A lime softening plant is part of Fairfield’s water treatment process. In
1955, Fairfield relied on an ion exchange plant and bought its drinking water from neighboring cities. In
1994, Fairfield’s water treatment plant began the transition from ion exchange to lime softening and in
2000 increased lime softening and decommissioned ion exchange. In 2008 Fairfield expanded the plant.
Fairfield is starting a project to seal all tank interiors with polyurethane at the rate of one tank per year.
The city’s drinking water distribution system has 14,000 taps with 170 miles of water main. The mains
were inherited in the late 1950’s from Butler County, so the number of main breaks per year is rising. Due
largely to water main trenches backfilled with corrosive soils, Fairfield is enduring 60 to 80 main breaks
per years. This is significant for a system of Fairfield’s size. The city’s replacement program is upgrading
2 miles of water main along State Route 4, from Nilles Road to Bypass 4. Fairfield now installs class 53
pipe and ensures that it comes in contact with gravel, not soil. City officials are confident that replacement
mains will last 100‐500 years. All pipes will be wrapped in material to prevent corrosion.
Scott Kirk, Western Water Company
Scott Kirk earned a Bachelor of Science in accounting from the University of Kentucky. He has an Ohio
EPA class 3 water treatment license and 17 years of experience in water industry management. He is
treasurer of the Ohio Rural Water Association (ORWA) and secretary of the Association of Regional Water
Organizations (ARWO).
Western Water Company supplies water to 40,000 people in Warren, Clermont, Clinton and Brown
counties. The non‐profit organization has 16,000 metered connections and 800 miles of distribution
mains. The treatment plant is located in Morrow, Ohio, and is an ion exchange groundwater plant. The
daily demand is 3 million gallons per day (MGD), of which 2 MGD are produced by Western Water and 1
MGD are purchased from Greater Cincinnati Water Works. The rural water system has 7 production wells
in the Little Miami River aquifer near Morrow.
Western Water’s recent or current projects relating to groundwater are:
1) Enhanced its Source Water Protection Program (SWPP) by creating layers in its geographic
information system to map all potential groundwater contamination sites and the times of travel
2) Cleaned a well in step with a 10‐year‐old maintenance program to address at least one well per
year to maintain flow and quality. Western Water also completely rehabilitated one well by

replacing the casing this year. Last year, the rural water company completed the installation of a
back‐up power generator at the well field and all major pump stations.
3) Continues to rely on the services of an environmental educator in Warren and Clinton counties.
The educator gives lessons to approximately 2,500 students each year about the water cycle,
safeguarding groundwater and other water‐related topics. Along those same lines, Western
Water recently installed 6 bottle filling stations in the Blanchester schools to promote tap water
over factory‐bottled water. A similar program has begun at Little Miami Schools.
Rick Fueston, Clermont County Water Resource Department
Rick started in the public drinking water field in 1984 in the City of Wilmington, Ohio, as an operator. He
has experience in both water and wastewater with a Class IV Ohio EPA water license and Class III Ohio
EPA wastewater license. In 2008 he switched to the water supply side as a supervisor and was promoted
in 2012 to groundwater manager for Clermont County.
Clermont County Water Resources Department serves about 120,000 people. The county has 3 treatment
facilities (all utilizing Chlorination, pH control, and fluoride adjustment are implemented at all three of
Clermont County’s water treatment facilities:
1) MGS serves Miami, Goshen and Stonelick townships with a groundwater plant that uses ion
exchange softening to provide 2.2 million gallons daily from 5 wells along the Little Miami River.
2) PUB serves Pierce, Union and Batavia townships with a groundwater plant that provides 15 million
gallons daily from 20 wells located along the Ohio River. This water treatment plant removes iron
and manganese through aeration, oxidation, retention basins and dual media gravity filtration.
3) BMW serves Batavia, Monroe and Williamsburg townships with a conventional surface water
treatment plant that draws 18 million gallons daily from East Fork Lake, also known as Harsha Lake.
In 20‐12, Clermont County retrofitted the BMW facility with granular activated carbon filtration, one
of the best available treatment technologies.
The distribution system has several different pressure zones. To control the elevated storage tank levels
in each zone, Clermont County uses booster pump stations and control valves throughout its system.
Current projects relating to groundwater are:
In northern Clermont County, the Water Resources Department is rehabilitating booster stations 1 and 3
with new controls and pumping equipment. Communication signals are being switched from radio control
to cellular phone control.
At the PUB plant, the county is performing flow tests to determine the need to redevelop any wells.
Drawdown monitoring helps to reveal a well’s performance issues. The results show that some of the
wells will not need to be redeveloped, but the equipment will need to be reconditioned. High service
pump #1 has been recently reconditioned. Discharge flows before reconditioning averaged 1,600 gallons
per minute (GPM). After reconditioning the average discharge flow is 1,900 GPM. Clermont County also,
replaced the Wallace & Tiernan V‐500 Series chlorinators with Wallace & Tiernan V10K units. The V10K
units operate with a vacuum regulator attached to the chlorine cylinder. If the vacuum is removed from
the discharge tubing of the vacuum regulator, then the vacuum regulator shuts off, preventing a gas leak
from the chlorine cylinder. The PUB lab was certified for wet chemistry in 2016. It provides readings of
free and total chlorine, pH and fluoride. This was done to monitor for 4 Log removal credit.
At the BMW plant, staff samples in accordance with the June 2016 rules for harmful algal blooms. Though
they detected a couple of positive raw samples for saxitoxin, the finished water samples detected no toxins.

Allison Reed asked Rick to elaborate about contamination threats from Duke Energy ash pits. Rick said
Clermont County Water Resources Department closed well #6 because of sulfate levels but the other wells
are fine. Clermont County now has a program to monitor every 3 months. The contamination remains on
Duke’s property and an inceptor well has been installed to stabilize the plume.
OKI Staff Updates
Kari Merrill, water quality intern, introduced the audience to OKI’s new Groundwater Committee website.
She showed how to navigate online to Groundwater Committee personnel, groundwater fact sheets and
groundwater resource maps. The website also has past meeting agendas, summaries and presentations.
Air Stripping in the Valley
Mike Lippert of the City of Wyoming said the suburban city’s water system was founded in 1892 and
expanded in 2000 to a water treatment plant capable of treating 3 million gallons daily. Daily use has
declined from 1 million gallons per day to an average of 700,000 gallons per day over the past 30 years.
The city serves 3,300 accounts and approximately 9,000 residents. Wyoming Water Works operates 10
to 16 hours per day on lime softening, aeration, re‐carbonation, chlorination, fluoridation and filtration.
Wyoming’s raw water from the Mill Creek Valley Aquifer is considered to be hard (~500 mg/LCaCo3) with
a pH of ~7.3. The groundwater is also high in iron (5.1‐6.5 mg/L), manganese (0.25‐0.54 mg/L), and
hydrogen sulfide. Low levels of volatile organic compounds (VOCs) have been found in the groundwater.
Wyoming’s finished water has a hardness of ~180 mg/LCaCo3 with an alkalinity of ~70 mg/L and a pH of
~8.7 and iron at 0.03 mg/L. No groundwater VOCs have been detected in the finished water. Wyoming
Water Works won the best tasting tap water award in 2011 and is working to earn the award again.
Wyoming’s service area extends west into part of Springfield Township and to the south along Galbraith
Road into the Springfield Township area. About 10% of Wyoming’s water service area is outside of city limits.
Half of the 1‐year time‐of‐travel (TOT) zone around the city’s wellfield is outside of Wyoming while 75% to
80% of the 5‐year TOT zone is outside of Wyoming. The 1‐year TOT zone extends north from Wyoming’s 6
wells into the Village of Lockland and the 5‐year TOT zone extends northeast into Lockland and the Village
of Lincoln Heights.
Wyoming draws from an industrial valley that has 90 feet of clay overlying most of the aquifer. Parts of
the clay cap are thin, however.
Raw water VOCs were first noted in 2006 in well #8. Wyoming conferred with the Ohio EPA and chose
the services of an experienced engineering consultant by contracting with Malcom Pirnie, Inc. (now
Arcadis). Additional groundwater sampling of other wells in the area revealed these four potential
contaminants for the Wyoming wells: vinyl chloride, DCA (dichloroethane), DCE (dichloroethene), and
TCE (trichloroethylene).
The engineers created best case, mid case and worst case scenarios for these contaminants going forward.
Some alternatives considered were:
1) Partner with Lockland. They have the potential for a natural tie in with Lockland, however, their
wells are also subject to contamination.
2) Work with Greater Cincinnati Water Works (GCWW). Wyoming has two emergency connections
with GCWW, which pumps mostly treated Ohio River water to the Wyoming area. The prospect
of treated surface water raised concerns about the changes in water chemistry and temperature

compared to the mineral rich chemistry and steady cool temperature of groundwater. This can
be hard on the city’s aging water system infrastructure and lead to more water main breaks.
3) Development of a new wellfield. It is difficult, however, to find an unthreatened site in the
urbanized and industrialized Mill Creek Valley.
4) Adding new treatment technology to remove VOC’s.
Wyoming decided to add a new treatment technology with the options to add granular activated carbon
or air stripping. After further investigation, air stripping was ultimately chosen as the best option for VOC
removal. Malcom Pirnie, Inc., insisted that air stripping be placed at the end of the treatment process for
fear that raw groundwater high in iron would clog the stripper and need to be cleaned often (possibly
every 3 months). Working very closely with Ohio EPA, Wyoming originated the idea to use backwash
pumps to also pump water to the air stripper (not just backwash water). Prior to the air stripper
installation, Wyoming’s plant already had some capacity for VOC removal with its aerator functioning at
the start of the treatment process, which takes out approximately 6 ppb of vinyl chloride. The new air
stripper was installed in 2011. In Wyoming’s most recent air stripper media inspection in 2016, the city
did not find iron fouling as we would have expected with the air stripper installed at the beginning of the
treatment process. It did not need cleaning.
During construction of the air stripper, Wyoming Water Works remained in service even though the
project site had space limitations. On the interior, a force main was installed from the backwash pumps
to the new stripper. Two filters were taken out of service, but two others remained in service. In the
treatment process, Chlorine is fed before the filters and a new application point was added following the
air stripper in the new disinfection chamber – which required a new feed line.
Of the four potential VOC’s, only vinyl chloride has been found in Wyoming’s raw water to date, but the
levels have remained low, varying slightly from well to well, with the current average around 3 ppb.
Gradually increasing VOC levels continue to be closely monitored. None of the potential VOC
contaminants of concern have been found in the finished drinking water.
A complex SCADA computer hardware/software system maintains automated control of the water works
air stripping operations and other treatment operations. Looking to the future, Wyoming will continue
assessing its capacity to further address groundwater contaminants. If groundwater VOC’s rise
significantly, the city can add a 10‐ft vertical section to the top of the air stripper and double its VOC
treatment capacity. Worst case, Wyoming has an emergency agreement with Greater Cincinnati Water
works and can open its emergency valve for their water.
David Rutter asked whether VOCs accumulate in the filter media. Mike Lippert responded the VOCs
become airborne because they are eliminated from treatment water by oxidation.
Mike Ekberg asked if Wyoming monitors upgradient of its well field. Lippert said the city has not since the
initial studies of groundwater contamination, but the U.S. EPA requires monitoring of some upgradient sites.
Allison Reed asked whether Wyoming is working with potentially responsible parties (PRPs) on monitoring
or potential water treatment upgrades. Mike said that at this point, Wyoming is confident that its drinking
water will remain healthy for at least several more years without calling on PRPs.
Mike Ekberg asked whether air stripping creates water stability problems. Lippert said the transition to
air stripping has been amazingly seamless without stability issues. It doesn’t remove much chlorine either.

Ohio EPA’s Manganese Compliance Strategy
Susan Schell, Manager of the Engineering & Infrastructure Section at Ohio EPA’s Division of Drinking
and Ground Waters, started off by explaining the health concerns of high levels of manganese in water.
Above health advisory levels, the main target of manganese toxicity is the central nervous system. In
children, it can result in lowered IQ, poor motor functions, decreased attention span and hyperactivity.
Young children are especially at risk since they absorb more than their digestive system can release. In
the elderly, it can cause a disorder similar to Parkinson’s disease.
Manganese occurs naturally in many surface water and groundwater sources and in soils that may erode
into these waters. It has been detected in approximately 97% of surface waters nationally, generally
below levels of public health concerns. It has been shown to be detectable in approximately 70% of the
groundwater in the United States, generally at levels below public health concern. Most groundwater
levels over 0.3 mg/L are found in the eastern half of Ohio.
The U.S. EPA uses the Unregulated Contaminant Monitoring Rule (UCMR) to collect data for contaminants
that are suspected to be present in drinking water and do not have health‐based standards set under the
Safe Drinking Water Act (SDWA). EPA’s selection of contaminants for a particular UCMR cycle is largely
based on a review of the Contaminant Candidate List (CCL). The UCMR program was developed in
coordination with the CCL. The CCL is a list of contaminants that:
‐ Are not regulated by the National Primary Drinking Water Regulations
‐ Are known or anticipated to occur at public water systems
‐ May warrant regulation under the SDWA
U.S. EPA reviews contaminants evaluated through established prioritization processes, including previous
UCMR contaminants and the CCL. Additional contaminants may be identified based on current research
on occurrence and health effect risk factors. EPA prioritizes contaminants based on more extensive health
effects evaluations, typically performed by the Office of Water’s Office of Science and Technology.
UCMR provides EPA and others with scientifically valid data on the occurrence of these contaminants in
drinking water. This permits assessment of the population being exposed and the levels of exposure. This
data set is one of the primary sources of occurrence and exposure information the Agency uses to develop
regulatory decisions for emerging contaminants.
Manganese is being looked at on UCMR4 for Health Advisory Levels (HALs). US EPA established HALs for
manganese in 2012. The point of compliance is the entry point to the distribution system. Health
Advisories (HAs) provide information on contaminants that can cause human health effects and are known
or anticipated to occur in drinking water.
One‐Day HA: The concentration of a chemical in drinking water that is not expected to cause any adverse
non‐carcinogenic effects for up to one day of exposure. The One‐Day HA is intended to protect a 10kg
child consuming 1 liter of water a day.
Ten‐Day HA: The concentration of a chemical in drinking water that is not expected to cause any adverse
non‐carcinogenic effects for up to ten days of exposure. The Ten‐Day HA is also intended to protect a 10‐
kg child consuming 1 liter of water per day.
Lifetime HA: The concentration of a chemical in drinking water that is not expected to cause any adverse
non‐carcinogenic effects for a lifetime of exposure, incorporating a drinking water Relative Source
Contribution (RSC) factor of contaminant‐specific data or a default of 20% of total exposure from all sources.
The Lifetime Health Advisory is based on exposure of a 70‐kg adult consuming 2 liters of water per day.

US agencies are considering a re‐evaluation of Health Advisory Levels (HALs) for manganese. Canada plans
to decrease the levels. Currently HALs for manganese are:
‐ One‐Day 1mg/L
‐ Ten‐Day
1mg/L
‐ Life‐time 0.3 mg/L
Manganese levels below 300 ug/L are generally not a health concern. Infants should not consume water
that is above the life‐time Health Advisory Level (HAL) of 300 ug/L, which may be lowered to 100 ug/L.
In the future, Ohio EPA will compose rules to require routine finished water monitoring for all community
and non‐transient non‐community water systems, regardless of existing treatment, or lack thereof. This
would provide an equivalent level of protection for all the customers of those systems.
The purpose of the Manganese Compliance Strategy is to protect people from manganese in drinking
water at unhealthy concentrations. The strategy identifies manganese levels for advisory decisions. It
provides monitoring guidelines and sampling protocols, and recommends contingency planning for public
water systems. It will assure that manganese removal treatment is properly operated and maintained.
When a raw water analysis shows manganese levels above the Secondary Maximum Contaminant Level
(SMCL) for community and non‐transient non‐community water systems, in accordance with OAC 3745‐
91‐09, the system is notified of the options to provide treatment, drill a new well, or connect to another
public water system. If transient systems find manganese in their raw water when they are installing wells
or intakes, Ohio EPA will advise them about elevated manganese risks and recommend treatment.
Public water systems that treat for iron, manganese and arsenic, or use permanganate solution as an
oxidizing agent, are required to monitor weekly for manganese and report the results to Ohio EPA. If a
system removes iron, manganese is expected unless four quarters of sampling demonstrate otherwise.
When manganese is detected in the finished water above 0.3 mg/L, the system is required to immediately
notify Ohio EPA and the county health department. If the level in the finished water is at or above 1 mg/L
(exceeds 1 in 10 days at this level), the system is required to immediately issue a “Do Not Drink” advisory.
Confirmation samples may be allowed if they are rapidly analyzed to rule out lab errors). For levels
between 0.3 mg/L and 1 mg/L, the local health department may require the system to issue a
precautionary use advisory, depending on the age‐related sensitivity of water system customers. The
system must initiate an investigation of the water system components to determine the source of
manganese. Once the source has been determined, remediation must be implemented on an accepted
schedule. The system must remain on the applicable advisories until the finished water is shown to be
reliably and consistently below the HALs for manganese. The system then must continue to complete
operational optimization to produce a finished water below the SMCL. Currently, the secondary levels are
at 0.05 mg/L. Canada is lowering the level to 0.01 mg/L and should have 0.015 mg/L achieved someday.
Public water systems should know that raw water quality can change over time depending on demand for
groundwater and seasonal changes for surface water. To adequately treat the raw water, water systems
should routinely monitor their raw water sources. Yearly monitoring is recommended for all wells and
monthly monitoring is recommended for surface water sources.
Some available treatment options are:
‐ Sequestration‐ no longer approvable (does not adequately treat for manganese)
‐ Oxidation, detention and greensand filtration (comprise the most common method)
‐ Biological treatment (showing promise)

‐

Ion exchange (least favorite due to limited effectiveness)

With permanganate precautions that use regular sand, the dose has to be controlled to avoid pink water
events. If greensand is used, dose needs to be high enough to address iron/manganese demand and
demand of filter media. This method may be falling out of favor because chlorine seems just as effective.
Information on filtration media can be found in reference table 1 in the Greenbook. Table 1 provides
general information regarding alternative media and treatment and is a guide for design purposes. In
most cases, the manufacturer’s design criteria will be accepted unless the Ohio EPA’s District Office
determines that other criteria or more stringent standards should be followed in that region. (Greenbook
Sections 4.4 E‐H)
Anthracite caps are good for solids storage especially when both iron and manganese are removed. It can
prevent precipitated solids from penetrating sand bed and potentially breaking through filters. Anthracite
is easier to fluidize during backwash and precipitated solids are removed from filter.
In biologically active filtration, the ozone is used as a pre‐oxidant rather than chlorine or permanganate.
Biological activity converts soluble manganese to a precipitated form that can be removed by filter media.
With ion exchange; iron, manganese, or a combination of the two, should not exceed 0.3 mg/L in the
water as applied to the ion exchange resin. Pre‐treatment is required when the content of iron,
manganese, or a combination of the two, is 1mg/L or more. The blended water delivered to the
distribution system should be non‐corrosive, with a total hardness of at least 80 mg/L expressed as CaCO3.
The recommended range for finished water hardness for lead and copper corrosion control is 120 mg/L
to 150 mg/L expressed as CaCO3.
Legacy manganese is to be avoided in a water distribution system. Manganese that enters the system can
be difficult to effectively remove because it forms a thin slime on pipe surfaces that is resistant to flushing.
Manganese can absorb other metals, such as lead, arsenic and chromium and later release them in slugs.
Authorities suspect that manganese can inhibit the formation of scale on the inside of lead pipes.
Chris Brausch asked how many exceedances of Secondary Maximum Contaminant Levels (SMCL) can be
tolerated and whether many communities in Southwest Ohio have that problem. Susan Schell said
Southwest Ohio experiences few SMCL exceedances, unless the system is not being operated properly.
David Rutter asked about guidelines to protect people from manganese. Ms. Schell said Ohio EPA helps
local health systems educate the public on proper water system operations and safe manganese levels.
Andy Meyer asked if the sources of manganese are man‐made or natural. Ms. Schell said Ohio EPA
believes that all manganese occurs naturally due to Ohio’s geology.
Other Business

With no other business at hand, Groundwater Committee Vice‐Chair Jack Thornsberry
adjourned the meeting early at 11:31 a.m.

