OKI GROUNDWATER COMMITTEE
March 15, 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)
Tim McLelland, Bruce Koehler and Dave Rutter

4. OKI Staff Update (5 minutes)
5. Public Water System Asset Management and Techniques to Monitor Equipment
Performance (30 mins.)
Alex Schmitz, Greater Cincinnati Water Works
6. Protecting Drinking Water Sources from Home Sewage Treatment System
Clusters (30 mins.)
Bruce Koehler, OKI Regional Council of Governments
7.

Other Business

ADJOURNMENT

Seeing Trees Differently –
Trees and Stormwater Guide
David Rutter
OKI Senior Environmental Planner

Integrating Trees Into Stormwater
Management Design and Policy
- A Guide for Local Decision Makers

www.treesandstormwater.org

www.treesandstormwater.org

www.treesandstormwater.org

http://treesandstormwater.org/an-interactive-tool-tohelp-you-make-the-case/

Thank You
David Rutter
drutter@oki.org

Public Water System Asset
Management and Techniques to
Monitor Equipment
Alexander Schmitz, P.E.
Greater Cincinnati Water Works
3/15/17
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Asset Management Plan
CMMS
Reliability Center Maintenance
Predictive Maintenance Technologies
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–
–

Vibration
Ultrasonic
Motor Circuit Analysis
Thermography

Asset Management Plan

Asset Definition
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Condition Assessment
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Consequence of Failure

CMMS - Maximo

Asset Hierarchy

CMMS - Maximo

Reliability Center Maintenance (RCM)
1. Increase the reliability of the process area
2. Determine the right maintenance strategy
3. Optimize use of O&M resources (staff and
budget).

Reliability Center Maintenance (RCM)
• Evaluate process with high reactive
maintenance

RCM Studies

Predictive Maintenance Technologies
Vibration
Motor Circuit Analysis
Ultrasonic
Thermography

Vibration
Predicts failure in
rotating
equipment

Manual or real-time
data collection

Data is compared to
baseline for analysis

Vibration – GCWW Experience
• High vibration level
detected by wireless
monitors
• Operations shutdown
equipment
• Investigation revealed
broken drive belt

Motor Circuit Analysis
Motor Circuit Analysis
(MCA)

Detect electrical
imbalances and
insulation degradation

Condition is rated as
good, caution, or alarm
level by software

MCA – GCWW Experience
• Test results conducted on vertical motor
showed increasing db level

MCA – GCWW Experience

Ultrasonic

UE 15000

External Leak Detection

Internal Leak Detection

Thermography
Transformers,
breakers, and motors

Fluke Ti32 & Ti400

Thermal images
analyzed for hot spots

Thermography – GCWW Experience

Summary

Asset Management Plan

CMMS
Reliability Centered
Maintenance
Predictive Technologies

Questions?

Protecting Drinking Water Sources from
Home Sewage Treatment System Clusters
A presentation by Bruce Koehler, Senior Planner, OKI Regional Council of Governments,
to the

Groundwater Committee
on March 15, 2017

with maps by Tess Webb, Water Quality Intern, OKI Regional Council of Governments

Teaser:
Do you recognize
this area?

OKI’s Scope of Work with Ohio EPA
Working at the direction of Ohio EPA Southwest
District staff, OKI will support District efforts to
identify, analyze, prioritize and reach out to
unsewered areas in need of centralized sewer
service or alternative wastewater treatment
service in a 2-year activity.

OKI’s Study Area
The geographic area of focus for this activity will
be within the watersheds (HUC-12) not attaining
their designated aquatic life and recreation
uses predominantly within Clermont County, and
portions of Hamilton and Warren counties.

OKI’s Main Deliverable to Ohio EPA
OKI and Ohio EPA will jointly create a matrix
or logarithm for prioritizing unsewered areas.
In 2018, OKI and Ohio EPA will collaborate
with several communities interested in
improving sewage service.

More About the Main Deliverable
Special attention will be given to:
• prioritization factors
• weighting
• unknowns
• non-starters
• urgencies, such as home sewage treatment
system threats to drinking water sources.

OKI’s Top Study Priority
Discharging home sewage treatment systems that
drain to dry wells (also known as seepage pits) in
an aquifer medium that is designated as a source
water protection area for drinking water wells

What is a discharging system?
A discharging home sewage treatment system
ideally sends adequately treated residential sewage
to a known receiving water body by a discharge
pipe, collector line, storm sewer, or drainage structure

OKI’s Second Highest Study Priority
Discharging home sewage treatment systems that
contaminate a stream where significant contact
recreation occurs a short distance downstream of
the receiving point(s)

OKI’s Third & Fourth Highest Study Priorities
• Discharging home sewage treatment systems that
send effluent to impaired watersheds with home
sewage causes or sources of impairment
• Soil absorption home sewage treatment systems
that send effluent to impaired watersheds with
home sewage causes or sources of impairment

What is a soil absorption system?
A soil absorption home sewage treatment system
ideally allows adequately treated residential sewage
to infiltrate underlying ground through a leach field
system in soils conducive to such percolation

OKI’s Fifth, Sixth & Seventh Highest Study Priorities
• Soil absorption home sewage treatment systems over source water
protection areas for public water systems or private wells that withdraw
groundwater not under the influence of surface water
•

• Discharging home sewage treatment systems that send effluent to into
source water protection areas for public water systems or private wells
that withdraw groundwater
• Discharging home sewage treatment systems that send effluent to
collector lines or streams that ultimately flow into source water protection
areas for public water systems withdrawing surface water or groundwater

Home sewage causes of impairment
• organic enrichment
• ammonia and unionized ammonia
• nutrients
• oxygen, dissolved
• phosphorus (total)
• salinity/total dissolved solids/chloride
• suspended solids
• taste and odor

What is a cause of impairment?
Cause of impairment identifies the most prominent
agents deemed responsible for the observed
aquatic life use impairment.

Home sewage sources of impairment
• on-site treatment systems (septic systems & similar decentralized systems)
• unpermitted discharge (domestic wastes)
• urban runoff/storm sewers
• land development/suburbanization
• source unknown
• illicit connections/hook-ups to storm sewers
• residential districts
• septage disposal
• unspecified domestic waste

What is a source of impairment?
Source of impairment concerns the place of origin
for the most prominent agents of impairment.

Monitoring indicators of home sewage
1.
2.
3.
4.
5.

Optical brighteners
E. coli (Escherichia coli)
Conductivity
Total phosphorus
Nitrates

dry well location
priority area of
home sewage
treatment systems

Most of Terrace Park’s home
sewage treatment systems
discharge or drain to dry
wells.

Camp

Most of Camp Dennison’s
home sewage treatment
systems also discharge or
drain to dry wells.

Western Hamilton County also
has a lot of dry wells, many of
which are located near small
public water systems.

Beyond the aquifer system,
few home sewage treatment
systems depend on dry wells
for disposal.

The Mill Creek Valley aquifer
has no dry wells and relatively
few home sewage treatment
systems.

However, the Village of
Woodlawn has about 30
home sewage treatment
systems located upgradient
of source water protection
areas for the Village of
Lockland and the City of
Wyoming.

In sheer numbers,
western Hamilton
County has far
more home sewage
treatment systems
than central and
eastern Hamilton
County combined.

The Taylor Creek drainage area is
the subwatershed with the greatest
concentration of home sewage
treatment system clusters.

Taylor Creek
subwatershed
drains water
from the north,
east and south
to the Great
Miami River
Great
Miami
River

Taylor Creek drains four
political jurisdictions:
Green Township – 15.0 sq. miles
Colerain Township – 8.6 sq. miles
Miami Township – 3.0 sq. miles
City of Cheviot – 0.1 square mile

7 of Hamilton
County’s 10
worst scores
for optical
whiteners were
monitored in
Taylor Creek
subwatershed

98.7% of the soils
in the Taylor Creek
subwatershed
either require
modification or are
unsuitable for older
septic tanks with
leach field systems

OKI GROUNDWATER COMMITTEE MEETING SUMMARY
Wednesday, March 15, 2017
OKI Board Room- 10:00a.m.
Attendees:
Bruce Whitteberry, Greater Cincinnati Water Works, Groundwater Committee Chair
Jack Thornsberry, Butler County Water & Sewer Department, Groundwater Committee Vice-Chair
Tom Benge, Southwest Regional Water District
Elmer Dudas, City of Springboro
Andreas Eddy, City of Fairfield
Rick Fueston, Clermont County Water Resources
Mike Heinrich, Southwest Regional Water District
Joby Jackson, Ohio EPA
Scott Kirk, Western Water Co.
Mike Lippert, City of Wyoming
Megan Marhelski, Ohio EPA, Southwest District Office
Tim McLelland, Hamilton to New Baltimore Ground Water Consortium
Joe Miller, Ohio EPA
Terry Morris, City of Springboro
Dave Morrison, Southwest Regional Water District
Bill Paulin, Southwest Regional Water District
Allison Reed, Ohio EPA
Dick Renneker, citizen, retired Warren County Sanitary Engineer
Phil Sackenheim, Southwest Regional Water District
Alex Schmitz, Greater Cincinnati Water Works
Robert Settles, Southwest Regional Water District
Cliff Shrive, water quality professional
Richard Stuck, Greater Cincinnati Water Works
David Weihrauch, City of Oxford
OKI Staff:
Regina Fields, Bruce Koehler, Andy Meyer, Travis Miller, David Rutter,
Welcome/Introductions
Groundwater Committee Chair Bruce Whitteberry opened the meeting at 10:06 a.m., reminded attendees that
certificates for contact hour credits were available on the table in the back of the room, and said the next
Groundwater Committee meeting is set for 10:00 a.m. Wednesday, June 28th, in the OKI Board Room.
Announcements
Bruce Koehler of OKI announced registration was open for the Annual Meeting of the OKI Regional Conservation
Council, a collegial forum of the county conservation districts in the Tri-State. The April 5th event at Sharon Woods
featured nearly three hours of educational presentations on timely conservation and environmental topics. OKI
has provided staff support to the Regional Conservation Council for more than 30 years.
Allison Reed of Ohio EPA announced that the U.S. EPA will conduct a free webinar on source water protection
from 2:00 to 3:00 p.m. Tuesday, March 28, with an optional question and answer session from 3:00 to 3:30 p.m.
Presented by the U.S. EPA’s Office of Water and Office of Research and Development, the webinar focused on
publicly available GIS applications, data resources and analytical tools. Among the tools presented was the
Drinking Water Mapping Application to Protect Source Waters (DWMAPS). The webinar was part of EPA’s
monthly series: Challenges and Treatment Solutions for Small Drinking Water Systems. More information is
available at epa.gov/water-research/small-systems-monthly-webinar-series.
Update on Local Groundwater Management Efforts:
Tim McLelland, Hamilton to New Baltimore Ground Water Consortium, updated Committee members on
treating a fuel release to the shallow aquifer beneath the City of Fairfield in connection with an unusual accident
at The Gas Depot at Winton Road and State Route 4 on August 3, 2015. Insurance investigators later determined

that a pole-mounted transformer at The Gas Depot sustained a lightning strike. That disrupted the transformer’s
lightning arrestor. Ground level lighting struck within 150 feet of the underground storage tanks. A diesel tank at
The Gas Depot had a flammable air/fuel mixture that exploded from the static electrical charge induced by
lightning strike. Afterward, the Bureau of Underground Storage Tanks (BUSTR) installed monitoring wells at The
Gas Depot and soon detected free petroleum product in the wells. The aquifer contamination occurred even
though accident response had included the speedy removal of contaminated water and soil from the crater
created by fuel tank explosion. Authorities have installed 16 monitoring wells so far to delineate the extent of the
contamination plume. As of March 15th, they had yet to confirm the plume’s leading edge. The contamination is
in a source water protection area, so it is a priority with BUSTR.
Tim said Fairfield has been good at allowing access to monitoring well properties and private property owners
have also been cooperative. He noted that The Gas Depot’s previous owner experienced two fuel releases. He
believes a remediation system will be installed at the gasoline/diesel fuel station.
Though Tim could not answer Allison Reed’s question about the length of the contamination plume, he did say
that the nearest public drinking water well is Hamilton #11, which is a couple miles away. Richard Stuck said the
Ground Water Consortium has a monitoring well between The Gas Depot and Hamilton #11.
On other matters, Tim reported that the Ground Water Consortium is in the final stages of updating its Source
Water Protection Plan (SWPP). As part of the SWPP update, the Consortium is developing more results-oriented
activities for the Groundwater Guardian Program, which is a way for the Groundwater Foundation to recognize
the groundwater protection work of cooperating utilities. The Groundwater Foundation is a vehicle for sharing
ideas among innovative organizations. That explains the origin of the well-attended and much-appreciated Butler
County Children’s Water Festival each year. Four entities in Ohio have been designated as Groundwater Guardian
Communities: (1) Hamilton to New Baltimore Ground Water Consortium, (2) Wright Patterson Air Force Base, (3)
Brown County and (4) Dayton Multi-Jurisdictional Source Water Program. Miami Conservancy District has been
designated as a Groundwater Guardian Affiliate.
This year’s staging of the Butler County Children’s Water Festival is scheduled for Friday, October 13, at the
Hamilton Campus of Miami University. About 1,000 fourth- and fifth-grade students are expected to attend. Last
year’s rendition of the 5k Race for Global Water raised $10,000 in Fairfield on Saturday, August 6, 2016. Tim
credited young professionals and the Consortium’s interns for the fundraising success. The Consortium is a local
sponsor for the race, which is organized by Water For People. The international charity installs modern wells in
developing countries to reduce the estimated 6,000 deaths a day due to lack of potable freshwater, mostly in
children under the age of five. This will be the 12th year for Clean Sweep of the Great Miami, a river cleanup that
removes 8 to 10 tons of trash from the Great Miami corridor on average each year. Along the lower Great Miami,
the cleanup is scheduled for Saturday, October 21, which is also Make a Difference Day, the largest national day of
community service to celebrate neighbors helping neighbors.
David Rutter, OKI Regional Council of Governments, reported on the status of three proposed state rule changes
that will or may influence on the operation of public water systems. The changes are proposed by:
• Ohio EPA’s Division of Drinking and Ground Waters, which proposes stricter standards and precautions for the
lead and copper rule
• Ohio’s Bureau of Underground Storage Tank Regulation (BUSTR), which proposes more precise designation of
sensitive aquifer areas
• Ohio EPA’s Division of Materials and Waste Management, which seeks interested party comments on draft
general permits for the beneficial re-use of:
1. Foundry Sand used in soil blends and bio-retention soils;
2. Foundry Sand used as sub-bedding and structural fill;
3. Drinking Water Treatment Material used as a soil amendment, and;
4. Bio-solids Incinerator Ash.

The proposed lead and copper rule generated the most discussion by Groundwater Committee
members. They had been reminded of the pending changes in a February 20th email message from OKI.
Ohio EPA was calling for interested party review of lead and copper rule revisions that address lead
notification and monitoring requirements for community water systems and non-transient noncommunity water systems. It was noted that proposed rule violation penalties would depend on the
size of the utility being cited and the number of people served by that utility. Bruce Whitteberry advised
Groundwater Committee members to read all of the proposed lead and copper rule, not just the
summary. Passage of the new rule would impose more monitoring requirements on public water
systems, he said. A water main break could require the issuance of water filters to customers. Public
water systems may have to issue warnings of high lead levels in areas of water main breaks, even
outside the area where pipes are sealed with partially lead alloys. The rule is still changeable and
responsive to reasonable alternatives, Bruce W. said. He recommended that small water utilities should
be especially interested in commenting on the proposed lead and copper rule.
David Weihrauch of the City of Oxford spoke about rule nuances. Utilities are subject to a general drift
toward expanding the regulatory threshold of drinking water rules. The Centers for Disease Control
maintain that lead has no safe level in drinking water served to children. He encouraged other utility
operators to comment on the relative economic impact that the proposed rule would have on their
particular public water systems. Be mindful, he said, adding: Look into it. Read all you can. The
information is out there.
Mike Lippert of Wyoming Water Works asked whether any advantage could be gained from having the
Groundwater Committee jointly comment on the proposed rule. Bruce W. answered that comments
from individual public water systems are best for influencing the Ohio EPA.
David Weihrauch said utilities with research capabilities, such as Greater Cincinnati Water Works, will be
heard. He said the issue has taken on a more serious tone after the firing of Ohio EPA staff and the
prosecution of a public water system operator for lead contamination of drinking water in Sebring, Ohio.
He was unaware of any organized political pushback against the proposed rule. This prompted a
Groundwater Committee member to say his utility may start informing drinking water customers what
the proposed lead and copper rule would cost them.
OKI Staff Update
Bruce Koehler of OKI Regional Council of Governments, advised Groundwater Committee members that OKI staff
needs to recruit more volunteers for Updates on Local Groundwater Management Efforts. Rather than take up
Committee members’ time at work answering OKI phone calls and emails, Bruce K. said he preferred to hand out
sign-up sheets for people willing to give local updates at future Groundwater Committee meetings. Nine people
indicated their willingness to provide local updates as follows:
• Mike Lippert volunteered to report on Wyoming Water Works at the Committee meeting on December 13, 2017.
• Rick Fueston volunteered to report on Clermont County Water Resources on September 13, 2017.
• David Rutter volunteered to report on OKI’s Trees & Stormwater project on June 28, 2017.
• Scott Kirk volunteered to report on Western Water Company on September 13, 2017.
• Rich Stuck volunteered to report on Greater Cincinnati Water Works in June, September or December.
• Terry Morris volunteered to report on the City of Springboro on December 13, 2017.
• Andreas Eddy volunteered to report on the City of Fairfield on September 13, 2017.
• Tim McLelland volunteered to report on the Ground Water Consortium in June, September and December.
• David Weihrauch volunteered to report on the City of Oxford on September 13, 2017.

Public Water System Asset Management and Techniques to Monitor Equipment Performance
Alex Schmitz, an engineer with Greater Cincinnati Water Works, said his slide show presentation would
cover four major topics on utility asset management and equipment monitoring techniques:
1. Asset Management Plan
2. Computer Maintenance Management Systems (CMMS)
3. Reliability Center Maintenance (which includes specific maintenance strategies)
4. Predictive Maintenance Technologies
The Asset Management Plan, said Schmitz, sets goals for three major types of analyses:
• Asset Definition (A motor is defined as a motor, based on size. For example, a motor with less
than 100 horsepower would be included with the pump asset, but a motor with more than 100
hp would be a separate asset from the pump.)
• Condition Assessment
• Consequence of Failure
A software program titled Maximo helps water system analysts to determine asset hierarchy. It is
categorized largely by physical locations, processes and pressure zones. Maximo also offers desktop
summaries of work orders completed, past equipment failures, costs for repairs and maintenance costs.
Reliability Center Maintenance (RCM) emphasizes a maintenance strategy based on preserving the
functionality of the system and optimizing maintenance and replacement decisions. The top three goals
of RCM are: (1) increase reliability of the process area, (2) determine the right maintenance strategy,
and (3) optimize the full use of operation and maintenance resources, which involve both staff and
budget. Greater Cincinnati Water Works first applied RCM to the process area with the most problems
(also known as the process “with high reactive maintenance.”) At Greater Cincinnati Water Works, RCM
studies typically analyzed multiple-hearth furnaces, chlorine feed systems, and finished water pump
stations. A public utility would need to find out what process has high reactive maintenance to choose
where to apply the RCM strategy. Greater Cincinnati Water Works successfully first studied its multiple
hearth furnaces. “Study leads to strategy.”
RCM studies tend to focus on Predictive Maintenance Technologies, which help determine which
equipment to maintain and when to maintain it. The most useful predictive maintenance technologies
rely on: (1) vibration measurements, (2) motor circuit analysis, (3) ultrasonic detectors, and (4)
thermographic imagery.
Vibration measurements help predict failures in rotating equipment. Vibration measurements can be
manual or real-time data collection, which can become costly or time-consuming. The measurements
are compared to a baseline for analysis. Greater Cincinnati Water Works made vibration measurements
of its furnace fan belts and discovered high vibration levels through wireless monitors. This showed that
one of two fan belts had broken. The belt failure had escaped staff notice until a vibration monitor
sounded its alarm.
Motor circuit analysis seeks data on electrical imbalances or insulation degradation. These factors help
the computer software rate the overall health of the electrical motor as good, caution or alarm. Decibel
level is another good indicator of motor reliability. Greater Cincinnati Water Works noted that a vertical
motor rotor bar became significantly noisier over the course of three years. Staff pulled a motor out of
production, disassembled it and noticed signs of electrical arcing on its rotor. The motor was not
returned to service so as to prevent damage to other equipment.
Ultrasonic detection is a versatile predictive maintenance technology. Greater Cincinnati Water Works
first used it to detect leaks of natural gas, chlorine, vacuum pressure, external pipe fittings or internal

valves. The utility has learned that some valves do not completely close. Ultrasonic monitors are
extremely sensitive to turbulence. They are easy to operate.
Thermographic imagery devices are useful for detecting equipment problems without taking the
equipment apart or shutting it down. Thermography is most applicable to finding problems in
transformers, electrical circuit breakers and motors. It differs from heat gun technology because it
pinpoints hot spots and gives average temperatures over an area, not just the hottest temperature
wherever the measurement is taken. Among other things, Greater Cincinnati Water Works used
thermography to assess the condition of its electrical panels.
Jack Thornsberry asked presenter Alex Schmitz whether Greater Cincinnati Water Works (GCWW) owns
advanced monitoring equipment or turns to others for such gear. Alex answered that GCWW owns the
equipment, but added that utilities have the option of contracting specialists to use their expert
equipment. David Weihrauch asked about the connectivity and cost of monitoring software. Alex said
software providers are willing to serve as host for a public water system’s data at a reasonable cost.
Mike Lippert asked whether monitoring equipment can find a buried valve. Alex answered no unless
you find tell-tale indicators near the surface. Allison Reed asked whether asset management is part of a
utility’s overall management plan. Alex said yes. Allison also had Alex confirm that a smaller public
water system could create its asset management plan on an Excel spreadsheet. David Weihrauch
advised everyone that Senate Bill 2 is moving through the House of Representatives without opposition.
If passed, the existing legislation would deny a state license to a public water system without an asset
management plan. David said the bill is directed at “bad actors” who allow public water systems to
degrade without maintenance during a winter lull in service. A public water system in chronic violation
of the proposed requirement for an asset management plan would be directed to common pleas court.
Protecting Drinking Water Sources from Home Sewage Treatment System Clusters
Bruce Koehler, a water quality planner with OKI Regional Council of Governments said his presentation is

mostly based on information gathered from Hamilton County Public Health and the Metropolitan Sewer
District of Greater Cincinnati. Both agencies have devoted years to analyzing and prioritizing home
sewage treatment system clusters. That makes their work a good prototype for OKI’s collaboration with
county health districts and sewer districts in Clermont, Warren and perhaps Butler counties. Bruce K.
started the presentation with an unlabeled slide showing a map home sewage dry wells, also known as
seepage pits, in the Camp Dennison area of eastern Hamilton County. Several in the audience were
familiar with the situation. Bruce said he would show more maps after explaining the basics of OKI’s
study of home sewage treatment systems cluster. Ohio EPA is funding the study.
Working at the direction of Ohio EPA’s Southwest District Office, OKI will support District efforts to identify,
analyze, prioritize and reach out to un-sewered areas in need of centralized sewer service or alternative
wastewater treatment service in a 2-year activity. OKI is working to propose solutions for troublesome clusters of
home sewage treatment systems. An ultimate goal is to arrange state and federal assistance for better

sewage treatment options for home sewage treatment system clusters in a few cooperative communities
plagued with unhealthy conditions.
OKI and Ohio EPA originally planned on a study area will be within the subwatersheds not attaining their
designated aquatic life and recreation uses, predominantly in Clermont County, and portions of
Hamilton and Warren counties. OKI has since learned of urgencies for drinking water protection, so a
priority area does not necessarily have to be in a watershed impaired for aquatic life use. Home sewage
treatment systems raise the bacteria levels in streams, but fish are more resistant to fecal bacteria

infections than humans. So OKI is prioritizing areas where home sewage treatment systems threaten
human health through contamination of drinking water source protection areas and popular water
recreation areas just downstream of home sewage treatment system clusters.
OKI’s main deliverable to Ohio EPA will be a matrix or logarithm for prioritizing un-sewered areas. In
2018, OKI and Ohio EPA will collaborate with several communities interested in improving sewage
service. The challenge of creating a good matrix or logarithm has grown with the many variables OKI has
discovering on this issue. For example, OKI has thought up 67 different prioritization factors and expects
to realize more after consulting with sewage and health officials in Clermont, Warren and perhaps Butler
counties. OKI needs to ask the right questions in the right order.
In formulating the matrix or logarithm, OKI will give attention to: prioritization factors, weighting,
unknowns, non-starters and urgencies. A prioritization factor is basically a variable to take into
consideration. Weighting addresses how much importance to assign to a factor. Unknowns are
prioritization factors for which OKI has insufficient data. If factor remains unknown, OKI must give a
default value or not use it. A non-starter is a variable that rules out consideration for a home sewage
treatment system cluster. Perhaps sewer main extensions will soon put that cluster within reach of a
centralized sewage collection and treatment system. Or perhaps that cluster would not qualify for state
or federal assistance because such grants are generally unavailable to clusters within 400 feet of
centralized sewage systems. Another non-starter is community resistance to sewage service. And a
home sewage threat to a drinking water source will be considered an urgency, which is a prioritization
factor that is assigned more weight.
OKI’s top study priority is a cluster of discharging home sewage treatment systems that drain to dry
wells in an aquifer medium that is designated as a source water protection area for drinking water wells.
Ohio EPA showed the most interest in identifying the home sewage clusters that impair streams to the
point that they do not attain the water quality standards necessary to support their beneficial use for
aquatic life. OKI understands Ohio EPA’s constant drive to put surface waters in compliance with
guidelines of the Clean Water Act, but OKI does not want to overlook human health issues. Excessive
bacteria can degrade stream water quality, but OKI considers human health to be more at risk to home
sewage bacteria. A discharging home sewage treatment system ideally sends treated residential sewage
to a known receiving water body by a discharge pipe, collector line, storm sewer or drainage structure.
OKI’s second highest study priority is a cluster of home sewage treatment systems that contaminate a
stream where significant contact recreation occurs a short distance downstream. This priority does not
pinpoint drinking water source protection areas, but does keep the focus on human health.
OKI’s third and fourth highest study priorities are:
• Discharging home sewage treatment systems that send effluent to impaired watersheds with
home sewage causes or sources of impairment
• Soil absorption home sewage treatment systems that send effluent to impaired watershed with
home sewage causes or sources of impairment
These study priorities address concerns by the Ohio EPA, which works to raise the percentage of river
and stream miles within compliance of Clean Water Act standards. Currently, about 90% of large river
miles in Ohio do comply with the Clean Water Act. For streams, about 63% of the waterway miles are in
compliance. Most of the compliance so far has been achieved by regulating significant point sources of
pollution, or pollution that comes from the ends of pipes. It is tougher to solve pollution from diffuse
nonpoint sources or pollution from thousands of home sewage treatment systems. For purposes of the
OKI study, a soil absorption home sewage treatment system ideally allows adequately treated residential

sewage to infiltrate underlying ground through a leach field system in soils conducive to such
percolation. Poorly designed or inadequately maintained soil absorption systems threaten the buried
valley aquifers of our region. The threat is greater if the home sewage system discharges to a dry well.
OKI’s fifth, sixth and seventh highest study priorities are:
• Soil absorption home sewage treatment systems over source water protection areas for public
water systems or private wells that withdraw groundwater not under the influence of surface water
• Discharging home sewage treatment systems that send effluent to into source water protection
areas for public water systems or private wells that withdraw groundwater
• Discharging home sewage treatment systems that send effluent to collector lines or streams that
ultimately flow into source water protection areas for public water systems withdrawing surface
water or groundwater
These lower study priorities return to the theme of safeguarding drinking water source protection areas.
They once ranked higher on OKI’s seven-step priority scale but were demoted after OKI realized that
public water systems already treat groundwater for bacteria contamination.
Ohio EPA periodically assesses the health and Clean Water Act compliance of designated rivers and
streams throughout the state. Results are summarized every two years in the Ohio Integrated Water
Quality Monitoring and Assessment Report. When the Ohio EPA finds that a river or stream is impaired,
it typically lists the causes of such impairment. Those causes of impairment that often indicate
contamination by home sewage treatment systems are:
• organic enrichment
• ammonia and unionized ammonia
• nutrients
• oxygen, dissolved
• phosphorus (total)
• salinity/total dissolved solids/chloride
• suspended solids
• taste and odor
Source of impairment concerns the place of origin for the most prominent agents of impairment. It
answers the question: Where does the pollution come from?
With thousands of rivers and streams in the state, Ohio EPA needs up to 20 years to reassess the health
of a particular river or stream. That means that much of the state’s Integrated Report is based on
historical data. Fortunately, volunteer river and stream monitoring programs are thriving in Butler,
Clermont, Hamilton and Warren counties. The monitoring focuses on chemical water quality
parameters, most of which can indicate whether a stream is subject to pollution by home sewage. In
descending order of importance, these five parameters indicate home sewage is polluting a stream:
1. Optical brighteners
2. E. coli (Escherichia coli)
3. Conductivity
4. Total phosphorus
5. Nitrates
DRASTIC is an acronym for the scientific index to evaluate the hydrogeologic sensitivity of an aquifer to
contamination. Its spelling signifies the following:
D – depth to groundwater
R – recharge to the aquifer
A – aquifer media
S – soil media
T – topography

I – impact of vadose zone media (Vadose zone is the unsaturated area between the Earth’s surface and
the top of the water table.)
C – conductivity (hydraulic) of the aquifer
Hamilton County’s buried valley aquifers usually coincide with floodplains of the Whitewater River, Great
Miami River, Mill Creek and Little Miami River. OKI has transposed two types of home sewage treatment
system HSTS data on top of the Hamilton County DRASTIC map. One type of HSTS data represents
priority areas of home sewage treatment system clusters, as designated by Hamilton County Public
Health and the Metropolitan Sewer District. The other type of HSTS data shows the locations of dry
wells receiving treated home sewage. Such dry wells are concentrated in two places along the Little
Miami River in eastern Hamilton County. One of the two places is the Village of Terrace Park, which is a
home sewage treatment system priority area. Health officials are concerned whether the effluent is
adequately treated before its release to the aquifer.
Fortunately, Terrace Park is not located up-gradient of a nearby pubic water system that relies on
groundwater as its source water supply. The same cannot be said for Camp Dennison, which is the other
place with a concentration of dry wells along the Little Miami River. The unincorporated settlement in
Symmes Township is not only located over a sensitive area of the aquifer system, but also overlaps the
source water protection area for drinking water wells operated by the City of the Village of Indian Hill in
eastern Hamilton County and the adjacent City of Milford in Hamilton and Clermont counties.
Dry wells are not only common in the Little Miami River Valley on Hamilton County’s east side. They also
proliferate in the Whitewater and Great Miami river valleys of western Hamilton County. The valleys’ dry
wells rely implicitly on the porous soils of river floodplains overlying sensitive aquifers.
Ironically enough, the Mill Creek Valley in central Hamilton County has little to no problem with dry
wells. The Mill Creek may be maligned as a heavily polluted urban stream, but its problems with dry
wells and home sewage treatment systems are mild compared to the challenges of the Little Miami,
Great Miami and Whitewater river watersheds. This is encouraging to Glendale, Lockland and Wyoming,
which rely on the Mill Creek Valley aquifer as a public drinking water source. Nevertheless, about 30
home sewage treatment systems near the West Fork Mill Creek in Woodlawn do pose some concern for
public water systems operated by the Village of Lockland and the City of Wyoming.
Most of Hamilton County’s home sewage treatment system clusters are west of U.S. 27, also known as
Colerain Avenue. And the drainage area with the greatest density of clusters is the Taylor Creek
subwatershed. Parts of Green, Colerain and Miami townships are drained by Taylor Creek and its
tributaries. The north edge of the City of Cheviot also drains to Taylor Creek. Volunteer stream
monitoring data shows that Taylor Creek subwatershed is under the influence of home sewage
treatment system discharges. The population of Taylor Creek subwatershed is growing. Agricultural land
area in the subwatershed is a third of what it was in 1994. The Taylor Creek subwatershed will receive
much scrutiny in OKI’s study of home sewage treatment system clusters.
Other Business
With no other business at hand, Groundwater Committee Chair Bruce Whitteberry adjourned the
meeting shortly before 12:00 noon.

