Drinking Water Source Protection Reports for the
Clermont County Public Water System
The Clermont County Public Water System is a community public water system that serves a
population of approximately 100,000 people. The water treatment facility distributes more than
one billion gallons of water annually. Drinking water is obtained from three different sources
(click on the Treatment Plant to view the Report):

Bob McEwan Water Treatment Plant - The Bob McEwen Water Treatment Plant (BMWTP) is
located near Batavia and serves 29,948 persons with 11,664 service connections. Surface
water is withdrawn from Harsha Lake, which was created in 1973 by constructing a 205-foot
dam across the East Fork Little Miami River at RM 20.5. Plant production for the BMWTP is
rated for maximum capacity of 10 MGD.
Miami Goshen Stonelick (MGS) Water Treatment Plant - The MGS plant is located near
Miamiville and draws ground water from the Little Miami River Valley Aquifer from five wells,
producing an average of 0.98 million gallons per day (MGD).
Pierce Union Batavia (PUB) Water Treatment Plant - is near New Palestine where 20 wells
draw from the Ohio River Valley Aquifer, an average of 8.89 MGD. The PUB wellfield, with the
assistance of Bennett & Williams, voluntarily completed its own drinking water source
assessment in 1992 under Ohio’s Wellhead Protection Program.
Susceptibility Analysis for the Pierce Union Batavia Wellfield (completed by Ohio EPA, 2007)

Drinking Water Source Assessment
for the Clermont County Bob
McEwen Water Treatment Plant
SUMMARY
Source Water Assessment and
Protection. The following report for the
Clermont County Bob McEwen Water
Treatment Plant was compiled as part of
the Source Water Assessment and
Protection Program for Ohio. This
program is intended to identify drinking
water protection areas and provide
information on how to reduce the risk of
contamination of the waters within those
areas. The goal of the program is to
ensure the long term availability of
abundant and safe drinking water for the
present and future citizens of Ohio.
The Safe Drinking Water Act
Amendments of 1996 established the
national Source Water Assessment and
Protection Program, targeting drinking
water sources for all public water
systems in the United States. A public
water system is a facility that provides
drinking water to 15 or more service
connections or that regularly serves at
least 25 people a day for at least 60
days a year, whether from an
underground well or spring, or from an
above ground stream, lake, or reservoir.
The requirement does not address
residential wells or cisterns. In Ohio
there are approximately 5,800 public
water systems.
Background. The Bob McEwen Water
Treatment Plant is owned by the
Clermont County Board of
Commissioners. Daily operational
responsibilities of the Bob McEwen
Water Treatment Plant were transferred

to Operations Management International,
Inc. (OMI) in March of 2000. OMI
operates a community public water
system that serves a population of
approximately 100,000 people. The
water treatment facility distributes more
than one billion gallons of water annually.
Drinking water is obtained from three
different sources. The primary sources
of Clermont County’s water are the East
Fork Little Miami River upstream of
Harsha Lake, the Ohio River aquifer and
the Little Miami River aquifer, which
provide ground water to production wells.
This report only concerns the Bob
McEwen plant, which has an intake on
Harsha Lake.
Protection Areas. The drinking water
source protection area for the surface
water intake is shown in the following
figure. The report also includes the
results of an inventory of all potential
contaminant sources within the
protection areas. Threats to the surface
water sources include runoff from row
crop agriculture, effluent from municipal
sewage treatment facilities, inadequate
septic systems, storm water runoff from
housing and commercial development in
the watershed. Potential spills at
numerous road and rail bridges crossing
the East Fork Little Miami River and its
tributaries are an ever present threat
also.
Protective Strategies. The ultimate
goal of source water assessment is
implementation of protective strategies

dictions comprising the protection
that will better protect the drinking water
areas
source. Strategies for protecting Harsha
are encouraged to develop a local
Lake should include controlling septic
protection plan to protect the sources of
discharges and runoff from urban and
drinking water.
agricultural areas, effective land use
planning and coordinating with local
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Summary Figure - Drinking Water Source Protection Area for Clermont County’s Bob
McEwen Water Treatment Plant
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How to Use this Assessment
Clean and safe drinking water is essential to everyone. Protecting the source of drinking water
is a wise and cost-effective investment. The purpose of this drinking water source assessment
is to provide information your community can use to develop a local Drinking Water Protection
Program. The Drinking Water Source Assessment benefits your community by providing the
following:
A basis for focusing limited resources within the community to protect the drinking water
source(s).
The assessment provides your community with information regarding activities within the
Drinking Water Source Protection Area that directly affect your water supply source
area. It is within this area that a release of contaminants, from a spill or improper usage,
may travel through the watershed and reach the surface water intake. By examining
where the source waters are most sensitive to contaminants, and where potential
contaminants are located, the assessment identifies the potential risks that should be
addressed first.
A basis for informed decision-making regarding land use within the community.
The assessment provides your community with a significant amount of information
regarding where your drinking water comes from (the source) and what the risks are to
the quality of that source. This information allows your community planning authorities
to make informed decisions regarding proposed land uses within the protection area that
are compatible with both your drinking water resource and the vision of growth
embraced by your community.
A start to a comprehensive plan for the watershed and source water area.
This assessment can be the beginning of a comprehensive plan for the water resource,
one that addresses all of the uses the water resource provides. An ecologically healthy
lake, stream and watershed will provide a stable, high quality resource for drinking
water.

For information about developing a local Drinking
Water Source Protection Program, please contact
the Ohio EPA Division of Drinking and Ground
Waters at (614) 644-2752 or visit the Division’s
web site at
http://www.epa.state.oh.us/ddagw/pdu/swap.html.

Intake for Bob McEwen Water
Treatment Plant on Harsha Lake
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1.0

INTRODUCTION

The 1996 Amendments to the Safe Drinking Water Act established a program for states to
assess the drinking water source for all public water systems. The Source Water Assessment
and Protection Program is designed to help Ohio’s public water systems protect their sources of
drinking water from becoming contaminated.
The purpose of this assessment is to identify where and how the Clermont County Bob McEwen
Water Treatment Plant (BMWTP) source waters are at risk of contamination. The report:
•
•
•

identifies the drinking water source protection area,
examines the characteristics of the watershed and the water quality,
inventories the potential contaminant sources within that area, and discusses the
susceptibility of the system to contamination.

Finally, the report suggests actions that the public water supplier and local community may take
to reduce the risk of contaminating their source of drinking water and ensure the long term
availability of abundant and safe drinking water resources.
Results and recommendations presented in this report are based on the information available at
the time of publication. Ohio EPA recognizes that additional information may become available
in the future that could be used to more accurately determine the drinking water source
protection area. Also, changes in land use may occur after Ohio EPA completes the potential
contaminant source inventory. This report should be used as a starting point to develop a plan
to protect drinking water resources.
This report was prepared by Greg Buthker, Division of Surface Water, Ohio EPA Southwest
District Office.
2.0

PUBLIC WATER SYSTEM DESCRIPTION

The Clermont County Water System operates three water treatment plants that pump into a
common distribution system serving approximately 100,000 people. Two of the plants treat
ground water only. Miami Goshen System (MGS) is located near Miamiville and draws ground
water from the Little Miami River Valley Aquifer from five wells, producing an average of 0.98
million gallons per day (MGD). Pierce Union Batavia system is near New Palestine where 20
wells draw from the Ohio River Valley Aquifer, an average of 8.89 MGD.
The Bob McEwen Water Treatment Plant (BMWTP) is located near Batavia and serves 29,948
persons with 11,664 service connections. Surface water is withdrawn from Harsha Lake, which
was created in 1973 by constructing a 205-foot dam across the East Fork Little Miami River at
RM 20.5. Maximum storage capacity of Harsha Lake is 294,800 acre-feet or 96 billion gallons.
Harsha Lake is part of the East Fork State Park.
Plant production for the BMWTP is rated for maximum capacity of 10 MGD. A total of 1.375
billion gallons of drinking water was taken from Harsha Lake from October 2001 to September
2002. Daily average for this time frame was 3.7612 MGD with the monthly average 114.575
MGD. Demand was highest in July 2002 with 187.9 million gallons pumped for an average of
6.06 MGD. There are three 300 HP pumps used at the intake structure on Harsha Lake. Each
pump is rated at 3,500 gallons per minute.
3.0

DRINKING WATER SOURCE PROTECTION AREA - SURFACE WATER
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The Drinking Water Source Protection Area (protection area) for an inland stream is defined
as the drainage area upstream of the point where the water is withdrawn from a surface source
such as a stream or reservoir. The protection area is subdivided into corridor and emergency
management zones. An illustration of the protection area and corridor management zone for
the BMWTP is shown in Figure 1. The emergency management zone is shown in Figure 2.
The Corridor Management Zone (CMZ) is an area along streams and tributaries within the
protection area that warrants delineation, inventory, and management. The corridor
management zone (Figure 1) is the area within 1000 feet of each bank of the East Fork Little
Miami River and within 500 feet of the tributaries. The CMZ extends to the bridge on US 32, 12
miles upstream from the intake. Sixty-one percent of the CMZ is contained within East Fork
Lake State Park. Portions of the cities of Bethel and Williamsburg also lie within the CMZ.
(Figure 4)
The Emergency Management Zone (EMZ) is defined as the area in the immediate vicinity of
the surface water intake in which the public water system operator has little or no time to
respond to a spill. The EMZ is determined in cooperation with the public water supplier. For the
BMWTP, the Emergency Management Zone was delineated as a 1500 foot radius circle around
the Harsha Lake intake. Fuel and oil from power boats are the primary potential sources of
contamination in Harsha Lake.
4.0 RESOURCE CHARACTERIZATION
Figure 3 shows the land use for the protection area taken from 1994 data. The predominant
land use is 76.8 percent agriculture (row crops and pasture/hay). Deciduous forest covers 19.3
percent of the land surface in irregular patches, usually near river banks and hollows. Low
intensity residential makes up 1.6 percent the protection area, but this number does not reflect
the recent growth in residential housing.
Hydrologic Setting
Clermont County averages 43.7 inches of rain per year which is above the average for all of
Ohio (38 inches per year). Runoff averages 11.4 inches per year across the county but local
averages can be much higher in urban areas where impervious surfaces can greatly increase
the runoff coefficient from the current average 0.26 to 0.8 or above.
The East Fork Little Miami River has its headwaters in Highland County and travels a total of 58
miles through Clinton and Brown Counties before flowing into Harsha Lake. The river upstream
from the lake drains approximately 344 square miles. The river’s aquatic life use designation
downstream of River Mile (RM) 75 is Exceptional Warm Water Habitat and upstream of RM 75
is Warm Water Habitat. The river is also designated as Primary Contact Recreation (waters that
are suitable for full body contact.)
Harsha Lake is part of East Fork State Park and was constructed in 1973 by building a 205-foot
dam across the East Fork Little Miami River at RM 20.5. The East Fork Little Miami River flows
into East Fork State Park at RM 34.92 in Williamsburg. Time of travel studies conducted by
Ohio EPA indicated the tail waters of the impoundment reach upstream to Williamsburg. The
impoundment restricts flow to an extent that the East Fork functions as a lake ecosystem
starting in Williamsburg.
Two different dye tests were conducted by Ohio EPA to measure the time of travel in the East
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Fork Little Miami River. One dye test was conducted on April 18, 1985 and was designed to
measure the time of travel in the unimpeded part of the river from the mouth of Pleasant Run
(RM 42.96) to RM 36.3 (near US 32). The other dye test was conducted under similar flow
conditions on August 18, 1987 and measured time of travel in the impeded part of the East Fork
Little Miami River from the Williamsburg WWTP (RM 35.25) to RM 33.9, inside East Fork State
Park.
East Fork Little
Miami River

Date

Distance
(miles)

Time of Travel

Average Velocity
feet per second
miles per hour

Flow (cfs)
Batavia

RM (42.96-36.3)

4/18/85

6.65

13 hr. 27 min

0.73
0.49

40

RM (35.25-33.9)

8/18/87

1.34

31 hr. 45 min.

0.06
0.04

35

Soils
Soils in the uplands and headwaters tributaries of the East Fork Little Miami are of the
Clermont-Avonburg association. These soils are poorly drained and not suitable for septic tank
adsorption. Ponding, seasonal wetness and restricted permeability have caused Clermont
County Health Department to require modified mound systems on new construction. The
Clermont County Health Department feels that most septic systems constructed in these soils
will fail when the water table is high. Clermont County has implemented an inspection system
of private residences on septic systems, and failing septic systems are required to construct
modified mound systems.
5.0

WATER QUALITY

To characterize water quality, sampling results from finished water reported to Ohio EPA by the
BMWTP were evaluated (Table 1), as well as available chemical and biological water quality
data collected by Ohio EPA (Table 2) and the United States Geological Survey (Table 3) from
the streams in the protection area.
Treated Water Quality
A review of the BMWTP compliance monitoring data from 1991-2003 revealed that the system
had no health based or maximum contaminant level (MCL) violations. Table 1 lists contaminants where at least one result was above the level of detection, and does not include all
contaminants tested for by the public water system. The table also includes data from
BMWTP’s participation in Ohio EPA’s Pesticide Special Study (May 1995 - March 1999).
It should be recognized that sampling results presented in this report can only provide
information on the quality of the water at the time the sample was collected. Water quality may
change over time due to a number of reasons. Therefore, it is recommended that the reader
also consult the most recent Consumer Confidence Report (CCR) for the BMWTP. All
community public water systems are required to annually prepare and distribute the CCR to
their customers. This report is a good source of information on health effects associated with
detected contaminants and contains information on the community's drinking water, including
the source of the water, contaminants detected, the likely sources of detected contaminants,
and the potential health effects of contaminants at levels above the drinking water standards.
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In general, manganese, atrazine, and high total organic carbon (TOC) cause the most problems
in the treatment of surface water at the BMWTP. Manganese is found throughout the
watershed and is probably most often a result of solution of manganese from soils and
sediments aided by bacteria or complexing with organic material. Although manganese is not a
health threat, excessive levels stain plumbing fixtures and clothing. In September, 2000, the
BMWTP was shut down due to complaints of brown or discolored water from high manganese
levels in the finished water. Chlorine dioxide has recently been approved as an oxidant to
remove manganese during the treatment process.
Atrazine and other agricultural chemicals are found in surface water throughout the watershed.
In 1998, Ohio EPA conducted a water quality survey documenting that atrazine in East Fork
Little Miami River enters Harsha Lake at low levels (<2 :g/l) throughout the summer, but high
levels of atrazine (>50 :g/l) and other agricultural chemicals are present in the spring during
high water events. This problem usually peaks by May and slowly dissipates throughout the
year.
Finally, TOC can combine with chlorine in the distribution system to form disinfection byproducts
such as total trihalomethanes and haloacetic acids. High TOC levels are related to turbidity and
algae blooms, which may reflect nutrient loading from the Williamsburg Waste-water Treatment
Plant (WWTP) 12 miles upstream, failed septic systems, and farm field run off. Granulated
activated carbon filter caps are used to remove agricultural chemicals and disinfection
byproducts, as well as to control taste and odor problems.
East Fork Little Miami River - Raw Water
A river sample was collected by Ohio EPA on May 6, 2003 at River Mile 34.92 (SR 74
Williamsburg) after a rainfall event of 2.05 inches. The sampling event took place one day after
the rain event and did not collect the first flush of a storm water event (which typically contains
the highest levels of contaminants), but did collect flow from farm field tiles draining in the
watershed. Atrazine was detected at 53.5 :g/l (17.8 times the MCL), simazine was detected at
6.00 :g/l (1.5 times the MCL), and alachlor was detected at 0.28 :g/l (below the MCL). Other
nonregulated (no established MCL) farm chemicals present in the surface water were
acetochlor (11.0 :g/l) and metolachlor (11.8 :g/l.) See Table 2.
Bacteria samples of surface water on May 6, 2003 in East Fork Little Miami River detected E.
coli at 950 colonies/100 ml and fecal coliform at 4,500 colonies/100 ml. Both E. coli and fecal
coliform levels were above the recreational criterion. Fecal streptococcus was detected at
25,000 colonies/100 ml. There is no criterion for fecal streptococcus. Failing home septic
systems and animal feed lots are suspected sources of bacterial contamination in the
watershed.
Total organic carbon (TOC) in East Fork Little Miami River was 14 mg/l. (TOC values over 6
mg/l are considered high; chlorination byproducts form in waters having a TOC value greater
than 6 mg/l. ) Total organic carbon is added to surface water by natural sources such as
decaying leaves, vegetation and other organic matter. Algae also add to the TOC levels in
drinking water. Nutrient loading from phosphorus (0.603 mg/l), nitrite/nitrate-N (2.56 mg/l), and
ammonia-N (0.817 mg/l) facilitates the growth of algae in Harsha Lake.
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East Fork Little Miami River RM 34.92 at SR 74 in Williamsburg
1999-2000 Study of Harsha Lake by the United States Geological Survey (USGS)
The USGS conducted a survey to assess pesticide and pesticide degradation in Harsha Lake
and in drinking water supplied by the lake. In all, 42 pesticide compounds (24 herbicide, 4
insecticide, 1 fungicide and 13 degradates) were detected. No compounds in treated water
samples exceeded any drinking water standard. The switch to granulated activated carbon
from powdered activated carbon in the treatment process greatly reduced taste and odor
problems and pesticide concentrations in treated water.
Pesticide concentrations in the upstream and Harsha Lake samples varied in response to
seasonal and drought- related changes in rainfall and runoff. During 1999, a drought year, MayJune pesticide levels were significantly lower in the surface water compared to 2000, a more
normal water year. Reduction in rainfall during the drought resulted in fewer runoff events.
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Table 1. Water Quality Monitoring Summary of Treated Water
Clermont County Bob McEwen Water Treatment Plant
Ohio EPA Public Water System Compliance Monitoring Database (1991- 2003)
Ohio EPA Pesticide Special Study (May 1995 - March 1999)
Contaminant
(units)

Levels
Found

Primary
MCL

MCL
Violation 1

0.030-0.076

2

No

Discharge of drilling wastes; Discharge from
metal refineries; Erosion of natural deposits

Chromium (µg/l)

1.1-1.9

100

No

Discharge from steel and pulp mills; Erosion of
natural deposits

Fluoride (mg/l)

0.8-1.12

4

No

Erosion of natural deposits; Water additive
which promotes strong teeth; Discharge from
fertilizer and aluminum factories

7.38

AL=15

No

Corrosion of household plumbing systems;
Erosion of natural deposits

Nitrate (mg/l)

0.121-4.2

10

No

Runoff from fertilizer use; Leaching from septic
tanks, sewage; Erosion of natural deposits

Nitrite (mg/l)

0.23

1

No

Runoff from fertilizer use; Leaching from septic
tanks, sewage; Erosion of natural deposits

Selenium (µg/l)

1.5

50

No

Discharge from petroleum and metal refineries;
Erosion of natural deposits; Discharge from
mines

Typical Source

Inorganic Contaminants
Barium (mg/l)

Lead (µg/l)

Sulfate (mg/l)

46.2-65.6

none

NA2

Erosion of natural deposits; decomposition
product of organic matter; discharge from
mining and industrial waters; detergents in
sewage; component of precipitation in
metropolitan areas

4.96-8.9

AL=50

No

Decay of natural and man-made deposits

Radioactive Contaminants
Beta/photon emitters (pCi/L)

Synthetic Organic Contaminants including Pesticides and Herbicides
Alachlor 3 (µg/l)

0.12-0.88

2

No

Herbicide runoff

0.104-8.73

3

No

Herbicide runoff

Metolachlor (µg/l)

0.06-6.33

none

NA

Pesticide runoff

Metribuzin 3 (µg/l)

0.06

none

NA

Pesticide runoff

0.07-1.01

4

No

Herbicide runoff

0.13-3.4

none

NA

3

Atrazine (µg/l)
3

3

Simazine (µg/l)
3

Cyanazine (µg/l)
Acetochlor 3 (µg/l)

Pesticide runoff
Herbicide runoff

0.24-0.69

none

NA

1.1-122

none

NA4

By-product of drinking water chlorination

none

NA

4

By-product of drinking water chlorination

4

By-product of drinking water chlorination
By-product of drinking water chlorination

Volatile Organic Contaminants
Dichloroacetic Acid (µg/l)
Trichloroacetic Acid (µg/l)

1.55-75.6

Monobromoacetic Acid (µg/l)

1.3-3.3

none

NA

Monochloroacetic Acid (µg/l)

1.3-58.0

none

NA4

MCL = Maximum Contaminant Level (AL = Action Level)
1

MCL set by federal or state drinking water standards. A sampling result that exceeds the MCL value does not
necessarily indicate a violation by the public water system. MCL violations for many contaminants are based on a
running annual average.
2
Secondary Maximum Contaminant Level (SMCL) for this parameter. SMCLs are non-health-related limits.
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3

Data includes Ohio EPA Pesticide Special Study results (1995-1999). For the study, samples were analyzed using
an immunoassay (IA) method and by USEPA Method 507, a gas chromatograph (GC) method. The immunoassay
results are only estimations of the actual concentration values. The IA test kits tend to overestimate concentrations,
due to cross reactivity of chemically similar pesticides (e.g., atrazine and simazine).
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Total Trihalomethanes (TTHMs): (MCL = 80 µg/l) calculated as the sum of the concentrations of
Bromodichloromethane, Dibromochloromethane, Bromoform, and Chloroform. Five Haloacetic Acids
(HAA5): (MCL = 60 µg/l) calculated as the sum of the concentrations of Monochloroacetic acid,
Dichloroacetic acid, Trichloroacetic acid, Monobromoacetic acid, and Dibromoacetic acid.

Table 2 - May 6, 2003 East Fork Little Miami River Wet Weather Sampling
Done by Ohio EPA at SR 74 (RM 34.92)
E.F. Little Miami
RM 34.92

MCL

Parameter

E.F. Little Miami
RM 34.92

MCL

Acetochlor (:g/l)

11.0

none

Aluminum (:g/l)

4310

502

Alachlor (:g/l)

0.28

2.0 µg/l

Barium (:g/l)

72

2000

Atrazine (:g/l)

53.5

3.0 µg/l

Calcium (mg/l)

31

none

bis (2-Ethylhexyl) adipate (:g/l)

2.32

none

Chromium (:g/l)

<30

100

bis (2-Ethylhexyl) phthalate
(:g/l)

0.86

6.0 µg/l

Copper (:g/l)

<10

1300

Metolachlor (:g/l)

11.8

none

Iron (:g/l)

5360

30002

Simazine (:g/l)

6.00

4.0 µg/l

Magnesium
(mg/l)

9

none

Manganese
(:g/l)

186

502

Parameter

Ammonia-N (:g/l)

0.817

none

Nickel (:g/l)

<40

none

Nitrite-Nitrate-N (:g/l)

2.56

10 mg/l

Potassium (mg/l)

9

none

Phosphorus, Total (mg/l)

0.603

none

Sodium (mg/l)

5

none

Conductivity

263

none

Strontium (:g/l)

84

none

TOC (mg/l)

14

none

Zinc (:g/l)

26

50002

Total Dissolved Solids

214

none

Hardness, Total
(mg/l)

114

none

Total Suspended Solids

157

none

pH

7.63

none

E.coli (# /100ml)

950

1

CBOD5 (mg/l)

3.0

none

Fecal Coliform (#
/100ml)

4500

1

COD (mg/l)

37

none

Fecal
Streptococcus
(# /100ml)

25000

1

TKN (mg/l)

1.72

none

MCL- Maximum Contaminant Level set by federal or state drinking water standards. A sampling result
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that exceeds the MCL value does not indicate a MCL violation by the Public Water System. MCL
violations for many contaminants are based on an annual average value.
2

SMCL- Advisory Limit only

Table 3 - USGS atrazine results from the East Fork Little Miami River RM
34.92.
Date

Flow (cfs)

Atrazine (:g/l)

12/14/1998

25

1.83

4/23/1999

103

0.0518

5/11/1999

23

2.4

5/23/1999

20

7.33

6/09/1999

11

1.19

6/22/1999

11

1.25

7/8/1999

4.7

2.07

7/21/1999

2.3

1.52

5/11/2000

28

0.155

5/24/2000

97

14.6

6/07/2000

27

18.8

6/21/2003

163

4.73

7/06/2000

851

0.912

7/18/2000

28

0.585

8/02/2000

17

0.461

8/15/2000

16

0.538

8/28/2000

13

0.323

Ohio EPA’s May 6, 2003 rain event sample documented atrazine (53.5 :g/l ) at higher concentrations than any USGS survey results in the May-July time frame (18.8 :g/l). The reasons for
the difference in concentrations are:
1) USGS filters their surface water samples with a 0.7-:m glass fiber filter. Pesticides tend to
adsorb to sediment fines in the water column. USGS analyzes for dissolved parameters.
2) Ohio EPA’s sampling event was designed to catch a worst case condition, first major rainfall
(>0.75 inch) after the spring application of atrazine to row crops.
3) USGS samples are not biased toward wet weather events.
USGS found that thermal stratification of Harsha Lake was another seasonal factor that affected
pesticide concentrations in samples collected at the reservoir intake. Warmer springtime rains
having higher pesticide concentrations were not mixing with the deeper, cooler water of the
reservoir. Mixing did not occur until autumn or winter. To avoid high pesticide concentrations
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and problems with taste and odor, the BMWTP switched from a shallow water intake to a
deeper (20 feet) intake in May 1999. The shallow intake is used starting in December when the
lake turns over or mixes.
Biological and Chemical Monitoring in East Fork Little Miami River and Pleasant Run
In 1998, Ohio EPA conducted a biological and water quality study of the East Fork Little Miami
River watershed. Of the 35 tributaries evaluated, 46 percent (16) were in nonattainment of their
use designation, 26 percent (9) were meeting partial use attainment, and only 29 percent (10)
were in full attainment. Sedimentation, lack of wooded riparian, failed septic systems, algae
blooms, agricultural runoff and channel modification are possible causes of nonattainment.
Eight of the study sites upstream of Harsha Lake were included in this study. Four sites were
on the mainstem and four were on Pleasant Run. Low dissolved oxygen and high bacteria
counts characterized the entirety of Pleasant Run. Both legacy and new-age pesticides were
detected in water quality samples from Pleasant Run, though not at levels exceeding any
applicable MCLs. In the East Fork Little Miami River, E. coli exceeded water quality standards
at three of the four study sites. Legacy pesticides, as well as atrazine, metolachlor and
cyanazine, were detected at most sites on this stream at levels below applicable MCLs.
Samples taken during the summer of 1998 reflect low flow conditions and do not document the
high levels of nutrients and farm chemicals typically found during high flow events. Detailed
information from these biological and water quality studies can be obtained from the Division of
Surface Water, Southwest District Office. Also, a Total Maximum Daily Limit study is currently
in progress on the East Fork Little Miami, and is scheduled to be complete by the end of 2005.
6.0 POTENTIAL CONTAMINANT SOURCES
East Fork Lake State Park contains 61 percent of the Corridor Management Zone on East Fork
Little Miami River (Figure 4). Restricted land use within the park will serve to protect this
valuable resource well into the future. Thirty-nine percent of unprotected perimeter of the
Corridor Management Zone is vulnerable in many areas.
1) The surface water entering the CMZ at RM 36.56 (US 32 bridge) is not meeting the
Exceptional Warm Water Habitat use designation. The East Fork Little Miami is only as healthy
as the tributaries it drains. Removal of wooded riparian, sedimentation, failed septic systems,
algae blooms, agricultural runoff and channel modification in the headwaters are part of the
stressors that impact aquatic life and lowering water quality.
2) The Williamsburg WWTP is an ongoing source of nutrients to Harsha Lake. Monthly
operating reports submitted by Williamsburg from 1/1/2000 to 11/30/2003, documented 41
numeric permit violations (Tables 4 and 5). Electrical failures and plant upsets are a constant
problem at the facility.
Table 4 - Williamsburg WWTP Numeric NPDES Permit Violations (1/1/2000 to
11/30/2003)
Parameter

# of Violations

% of Violations

Dissolved Oxygen <6 mg/l

5

12%

CBOD5

13

32%

Total Suspended Solids

14

34%

10

pH

1

2%

Fecal Coliform

2

5%

Oil and Grease

5

12%

Ammonia

1

2%

Table 5 - Williamsburg WWTP Nutrient Loadings from 1/1/2000 to 11/30/2003 into
Harsha Lake based upon an average flow of 280,000 gallons/day
Parameter

Ave. Concentration

Daily Loading

Yearly Loading

Nitrate/Nitrite

6.72 mg/l

15.65 lbs./day

5711 lbs./yr

Ammonia

0.49 mg/l

1.14 lbs./day

416 lbs./yr

Phosphorus

0.47 mg/l

1.09 lbs./day

399 lbs./yr

3) Monthly operating reports submitted by Forrest Creek Mobile Home Park from 1/1/2000 to
11/30/2003 documented 55 wastewater permit violations (Table 6). During high water events,
the package plant’s sand filters are overwhelmed and the bypassed effluent flows into Ulrey
Run, which flows into the southern part of Harsha Lake.

Table 6 - Forrest Creek WWTP Numeric NPDES Permit Violations
(1/1/2000 to 11/30/2003)
Parameter

# of Violations

% of Violations

Chlorine Residual

24

47%

Dissolved Oxygen <6 mg/l

16

29%

Ammonia

9

16%

Total Suspended Solids

5

9%

pH

10

15%

Fecal Coliform

1

2%

4) The Bethel Lift station has bypassed for 20 years on the trunk sewer connecting the Village
of Bethel to the Batavia wastewater treatment plant. It is located near SR 125 and Burke Road
and flows into Poplar Creek. Nutrients and untreated sewage enter the lake via Poplar Creek.
Clermont County has plans to install new pumps in the surge structure to prevent overflows.
5) Slabcamp Run is the most direct route for contamination to reach the surface water intake.
A potential spill on US 32 reaching Slabcamp Run would be the most direct route to the intake
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at the mouth of Slabcamp Run. A railroad crossing is located three miles upstream on
Slabcamp Run. A spill from this crossing could take about five hours at 1 ft/sec to reach the
intake. There are two lift stations (Cain Run and Greenbrier Road lift stations) along old Route
32 that have had historic overflow problems during wet weather conditions. Both lift stations
flow to Slabcamp Run. Clermont County has made electrical improvements to the pumps to
prevent bypasses. Both lift stations can bypass during power outages.
6) The transportation network is a potential source of contamination through vehicular
accidents that could release hazardous materials. There are 20 different major highway and
five rail crossings within the perimeter of the Corridor Management Zone.
A Hazmat Commodity Flow Study of US 32 in Clermont County was conducted for the Clermont
County Local Emergency Planning Commission on September 8-11, 1999. Results indicated
that 122 different types of placarded containers representing 1066 truckloads were counted. In
all, 6.2 percent of the 17,132 trucks traveling on US 32 required placarding. Some of the more
toxic materials were:
194 tankers of Gasoline or Motor Spirits
13 tankers of Methyl Methacrylate monomer
59 tankers of Ethyl Nitrate and diesel fuel
13 tankers of resin solution
33 truckloads of solid hazardous waste
11 tankers of corrosive inorganic acids
24 truckloads of paint (flammable)
9 truckloads of liquid hazardous waste
20 tankers of Sodium Hydroxide solution
2 tankers of Potassium Cyanide
20 truckloads of radioactive material
1 tanker each of (Uranium Hexafluoride, PCBs, Hydrazine, Isocyanate Solution)

US 32 crosses the East Fork Little Miami River at RM 36.56 at the edge of the Corridor
Management Zone in Williamsburg. There is a potential that a tanker truck accident and spill
could enter the water supply via US 32. Due to the lake-like nature of East Fork Little Miami in
Williamsburg (time of travel 0.04 mi/hr at 40cfs), a spill would take days for the contamination to
reach the intake at approximately RM 21.5.
US 32 crosses Kain Run at RM 2.94 and Cabin Run at RM 3.11. Any potential spill at this
location would take about five hours at 1ft/sec to reach the East Fork Little Miami River in the
East Fork Park. Once the spill reached the tailwaters of the lake, (RM 29.0 for Kain Run) and
RM 27.0 for Cabin Run, flows drop to approximately 0.04 miles per hour and it could take days
for the contamination to reach the intake.
The railroad crosses Kain Run at RM 2.32 and Cabin Run at RM 2.54. A potential spill would
take approximately 4 hours at 1 ft/sec to reach the lake-like part of East Fork Little Miami River.
Once the spill reached the tail waters of Harsha Lake, flows drop to approximately 0.04 mi/hr.
and in this location it could take days for the contamination to reach the intake.
7) A review of available regulated facility data bases and a field survey of the corridor
management zone indicate that 20 potential contaminant sources are present in the drinking
water source protection area. Figure 5 and Table 7 show the potential sources in the Corridor
Management Zone. Growth of industrial facilities along US 32 is predicted in the future.
It is important to note that this inventory represents potential contaminant sources, and includes
any source that has the potential to release a contaminant to surface or ground waters in the
protection area. It is beyond the scope of this study to determine whether any specific potential
source is actually releasing a contaminant, or to what extent any potential source(s) may be
contributing to the overall pollutant load.
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Changing land uses in the protection area may result in new potential sources of contaminants.
New housing and commercial development have occurred in the protection area since the land
use analysis shown in Figure 3 was conducted in 1994. Such changes are reflected in nonpoint
source pollution pattern changes. Land cleared for construction can result in greatly
accelerated rates of erosion and sedimentation of streams. After development there is usually
more impervious surface which increases the rate and volume of runoff. Materials deposited on
the surface of the land are incorporated into the runoff and enter streams during rainfall events.
Some local programs and the NPDES general permit for construction sites attempt to control
sediment laden runoff from these sites during construction. Enforcement of these regulations
has not kept pace with the development, however, and a significant amount of sediment enters
streams in the watershed as a result. Previously developed areas contribute different types of
pollutants to the watershed runoff (oil & grease and lawn chemicals).
Table 7 - Potential Contaminant Source Inventory for the
Bob McEwen Water Treatment Plant Drinking Water Source Protection Area
(Map ID corresponds to Figure 5)
Map ID

Unique ID

Source Description

Data Source

1

OH0000891309

Commercial/Industrial

RCRIS

2

OHD004255063

Commercial/Industrial

RCRIS, TRIS AIRS/AFS

3

OHD052150703

Commercial/Industrial

RCRIS, TRIS, AIRS/AFS

4

OHD054443379

Commercial/Industrial

RCRIS, TRIS, AIRS/AFS, PCS

5

OHD099864605

Automotive

RCRIS

6

OHD981779317

Laundromat/Dry Cleaners

RCRIS

7

OHD986987428

Commercial/Industrial

AIRS/AFS

8

OHD987008315

Commercial/Industrial

RCRIS

9

OHD987025269

Commercial/Industrial

RCRIS

10

OHD987054244

Automotive

RCRIS

11

LAN 1013

Inactive/Closed Landfill

OEPA Landfill GIS Layer

12

CEM1663

Cemetery

USGS Geonames

13

CEM 4393

Cemetery

USGS Geonames

14

OH0040568

Wastewater Treatment Plant
Surface Impoundment

OEPA DSW

15

SIM 0204

Surface Impoundment

OEPA DSW

16

SIM 0208

Surface Impoundment

OEPA GIS Layer

17

OHD093041565

Commercial/Industrial

RCRIS

18

OHD085513026

Commercial/Industrial

RCRIS

19

OHD987028057

Gas Station

LUST

20

OHR000042663

Commercial/Industrial

RCRIS
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Data Source Explanation
AIRS

Airborne Emissions (AIRS) Facilities report releases of pollutants into the air. Airborne pollutants can be
deposited in surface waters.

PCS

Facilities that hold a National Pollutant Discharge Elimination System (NPDES) permit. The NPDES permit
program controls water pollution by regulating point sources such as pipes or man-made ditches that
discharge pollutants into waters of the United States.

RCRIS Facilities regulated by U.S. EPA under the Resource Conservation and Recovery Act (RCRA) as hazardous
waste generators or handlers. These types of facilities may be associated with potential releases of
hazardous materials.
TRIS

Toxics Release Inventory (TRI) facilities are industrial facilities that manufacture, process, or import any of
over 300 listed toxic chemicals that are released directly into the air, water, or land, or are transported offsite.

LUST

Facilities that have reported a leaking underground storage tank (LUSTs) to Ohio’s Bureau of Underground
Storage Tank Regulations (BUSTR). Leaking underground storage tanks have been associated soil and
water contamination related to leaks and spills of gasoline and other petroleum products. Unused
underground storage tanks may be used for the improper disposal of wastes.

7.0

SUSCEPTIBILITY ANALYSIS

For the purposes of source water assessments, all surface waters are considered to be
susceptible to contamination. By their nature surface waters are open and accessible and can
be readily contaminated by chemicals and pathogens, with relatively short travel times from
source to the intake. Based on the information compiled for this assessment, the Bob McEwen
Water Treatment Plant drinking water source protection area is susceptible to contamination
from agricultural, residential and commercial sources, and from accidental releases and spills.
It is important to note that this assessment is based on available data, and therefore may not
reflect current conditions in all cases. Water quality, land uses and other activities that are
potential sources of contamination may change with time. While the source water is considered
susceptible to contamination, historically, the Bob McEwen Water Treatment Plant has
effectively treated this source water to meet drinking water quality standards.
8.0

PROTECTIVE STRATEGIES

Clermont County’s Office of Environmental Quality is conducting a Total Maximum Daily Load
(TMDL) study of East Fork Little Miami watershed for USEPA. Surface water concerns
identified in this Drinking Water Source Assessment report will be investigated in further detail
and plans will be implemented to improve and protect water quality upstream from Harsha Lake.
Clermont County’s Office of Environmental Quality is currently working with stakeholders on
watershed action plans for the East Fork Little Miami River. The Bob McEwen Water Treatment
Plant is one of those stakeholders involved in the project. When finished, the watershed action
plan should incorporate the TMDL into its overall plan to improve the watershed by:
• Controlling septic discharges by working with the Health Departments to identify and
repair failed septic systems within the watershed. This will involve cooperation with
Brown, Highland and Clermont Counties.
• Controlling agricultural and urban runoff, with particular attention to sources of
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herbicides and fecal bacteria within the watershed.
• Exploring the application of best management practices for reducing the transport of
sediment and contaminants from agricultural, residential and commercial sources.
•

Preservation and restoration of wooded riparian areas in the watershed.

Protection of Harsha Lake would be significantly enhanced by connecting the Williamsburg
Wastewater Treatment Plant to the Clermont County collection system. A trunk sewer has been
constructed by Clermont County in the vicinity of Williamsburg that is capable of handling the
flow from Williamsburg.
The Long Term 2 Surface Water Treatment Rule enacted by USEPA may require surface water
systems with average test results for E. coli > 25 colonies/100ml in their source water to test for
Cryptosporidium. The detection of Cryptosporidium in source water may require additional
treatment to be installed for removal or inactivation. Implementation of a State approved
watershed protection plan that will reduce the source vulnerability activities may result in
treatment credit.
The Ohio EPA Division of Drinking and Ground Waters recommended that Clermont County
complete a Comprehensive Performance Evaluation (CPE) after turbidity violations that
occurred at the Bob McEwen Water Treatment Plant in January and February of 2003. The
CPE recommended a watershed protection program to minimize impact of total organic carbon
and pesticides on the raw water intake. The Ohio EPA is aware that Clermont County has
initiated Watershed Protection activities. We highly encourage the County to develop a
comprehensive plan. An aggressive watershed protection program may help reduce treatment
costs and compliance with existing and future regulatory requirements. Failure to do so may
result in additional treatment cost requirements (both capital and operational.) Other source
water protection efforts may include:
Education and Outreach: Informing people who live, work, or own property within the
protection area about the benefits of drinking water protection is very important. Although some
communities develop their own educational outreach resources, assistance is available at no
cost from various agencies. For example, staff from Ohio EPA’s Office of Pollution Prevention
can visit businesses (free of charge) and provide recommendations to modify processes,
materials and practices to generate less pollution in a cost-effective and technically feasible
manner. An effort should be made to educate homeowners and businesses of the potential
threat their activities can pose to the water supply. Education could also focus on increasing
public awareness of illegal dumping and drinking water protection, particularly in recreational
boating areas.
Transportation Routes: There is a potential for spills along roads within the protection area.
Clermont County may want to consider contacting the local fire department and local
emergency planning agency about the location of the drinking water source protection area, so
that strategies can be developed to prevent spilled materials from impacting Harsha Lake.
Emergency Response Planning: Clermont County should prepare a plan that includes early
warning of spills and coordination of response and remediation activities for spills that may enter
Harsha Lake. This plan should include emergency response actions, such as the placement of
absorbent booms to control oil spills, or the ability to mechanically add oxygen to oxidize
chemicals with a high oxygen demand. Different response plans could be developed for
different types of contamination. The emergency response plan may also contain strategies for
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dealing with unexpected levels of runoff containing chemicals such as fertilizers and pesticides
from adjacent land uses. Though it may be less catastrophic than a major spill, this kind of
contamination is more prevalent and is harder to detect and contain.
Zoning Ordinances: A water protection zoning ordinance is a regulatory control that typically
places some restrictions or standards on activities conducted within a specified zone (such as
the corridor management zone and/or the emergency management zone). Such ordinances
enable the municipality to require people who live or work in this area to avoid contaminating the
source of the municipality’s drinking water. Ordinances can help ensure best management
practices are being employed at local businesses and can help reduce the volume of
contaminants stored within the protection area. Clermont County may want to consider working
with the counties, townships, and municipalities in the protection area to develop zoning
overlays that require specific standards for chemical storage, handling of waste materials, and
other source control strategies. Several communities in Ohio have enacted very successful
drinking water source protection ordinances. Copies can be obtained by contacting Craig Smith
at (614) 644-2752.
Regulatory Compliance: Where possible, Clermont County can monitor the compliance of
potential contaminant sources with existing regulations through inspections and/or contact with
regulatory agencies. If routine inspections are a regulatory requirement, they provide an
excellent opportunity to educate an important segment of the community about the importance
of drinking water source protection. Inspections also provide an opportunity to encourage
improved materials handling procedures, hazardous materials training, waste and disposal
assessments, facility spill/contingency planning, and pollution prevention initiatives.
Ohio EPA encourages Clermont County to incorporate the types of protective strategies listed
above into a drinking water source protection plan, and to develop a local program to protect the
source waters. A local program is capable of responding to changing conditions within the
watershed and can bring together the local governments and stakeholders needed for an
effective protection effort. Source water protection efforts could benefit the community by
allowing the Bob McEwen Water Treatment Plant to more fully use its surface water resource.
Two guidance documents are available from Ohio EPA to assist with development of a Drinking
Water Source Protection and Management Plan. A Guide to Developing Local Watershed
Action Plans in Ohio” is available on the internet at www.epa.state.oh.us/dsw/hps/wsguide.pdf
and “Developing Local Drinking Water Source Protection Plans in Ohio” at
www.epa.state.oh.us/ddagw/pdu/swap_psdoc.pdf. For more information on drinking water
source protection, please contact the Drinking Water Protection staff at (614) 644-2752.
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Figure 1 - Clermont County Bob McEwen Water Treatment Plant Drinking Water Source
Protection Area
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Figure 2 - Emergency Management Zone for Intake on Harsha Lake.
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Figure 3 - Land Use in Source Water Assessment and Protection Area
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Figure 4 - Corridor Management Zone protected by East Fork Lake State Park.
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Figure 5 - Potential Source Contaminant Inventory in Corridor Management Zone
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DRINKING WATER SOURCE ASSESSMENT
for Clermont County Miami-GoshenStonelick Plant
PWS ID # 1302212
October 2004
Soils in the area are silty loams which are
well-drained, meaning that much of the rainfall
and snowmelt will infiltrate into the soil, instead of
running off or ponding. The topography is nearly
level along the Little Miami River. Ground water in
this area is replenished by the gradual flow of
water underground from higher to lower
elevations and by approximately 10+ inches per
year of precipitation that infiltrates through the
soil.

INTRODUCTION. The 1996 Amendments to the
Safe Drinking Water Act establish a program for
states to assess the drinking water source for all
public water systems. Ohio’s Source Water
Assessment and Protection Program is designed
to help public water systems protect their sources
of drinking water from becoming contaminated.
This assessment:
<

identifies the drinking water source protection
area, based on the area that supplies water to
the well(s);

PROTECTION AREA. The drinking water source
protection area for the Clermont County MGS
plant‘s wells is illustrated in Figure 1. This figure
shows two areas, one inside the other. The “inner
protection zone” is the area that provides ground
water to the Clermont County MGS plant’s wells
within one year of pumping. A chemical spill in
this zone poses a greater threat to the drinking
water, so this area warrants more stringent
protection. The “outer protection zone” is the
additional area that contributes water when the
wells are pumped for five years. Together, they
comprise the drinking water source protection
area.

< inventories the potential contaminant sources in

the area;
< evaluates the susceptibility of the drinking water

source to contamination; and
< recommends protective strategies.

The purpose of the assessment is to provide
information that the Clermont County MGS plant
can use to help protect its source of drinking water
from contamination.

Method Selection
An analytic element model computer program
called GFLOW was used to determine the areal
extent of the protection area. Protection areas
based on computer modeling can be significantly
more credible than those produced by simpler
methods, especially in areas with complex
geology. The time and effort required to develop
a computer model are warranted when the
wellfield is located in a complex hydrogeologic
setting, and the hydrogeologic data needed to run
the program are available for the area. Both
criteria were met for the Clermont County MGS
plant’s source water assessment.

SYSTEM DESCRIPTION & GEOLOGY. Clermont
County’s MGS plant is a community public water
system in Clermont County, Ohio. It is one of three
plants that supplies water to the Clermont County
service area, with a population of 99,987. This
system operates five wells that have the capacity
to pump approximately 2,500,000 gallons of water
per day. The wells draw water from sand and
gravel deposits within the Little Miami Buried
Valley aquifer system. There was only one well log
available for the five wells. According to this log,
surrounding logs and test borings, the aquifer is
covered by zero to nine feet of lower permeability
material, which provides minimal, if any, protection
from contamination. Depth to water in this aquifer
ranges from 12 to 15 feet below ground surface.
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INVENTORY. On August 20, 2004, an inventory
of potential contaminant sources located within the
drinking water source protection area was
conducted by Ohio EPA with the assistance of
Clermont County personnel, Jim Koch. Twentyseven potential sources of contamination
(including transportation routes and surface water
bodies) were identified within the protection area
(see Figure 3). There were also eleven potential
sources of contamination identified just outside the
protection area. Table 3 provides additional
information about these types of potential
contaminant sources.

Model Set-up
The GFLOW model for the Clermont County MGS
plant’s wellfield was designed to simulate the
characteristics of a sand and gravel alluvial/buried
valley aquifer. The aquifer lies within bedrock
composed of shales and thin limestone layers.
Figure 2 shows that the bedrock valley walls were
modeled as “no-flow boundaries”, meaning the
bedrock does not contribute any water to the
Clermont County MGS plant’s wellfield. Since the
bedrock in this area yields very little water, using
no-flow boundaries is appropriate.
Model Values
Information needed to run the model includes, at a
minimum, pumping rate of the well(s), aquifer
thickness, aquifer porosity and hydraulic
conductivity (that is, the ease with which water
moves through the aquifer). For this model, the
pumping rate of 2,500,000 gallons per day was
based on plant capacity, as recorded in Ohio
EPA’s files. An aquifer thickness of 100 feet was
used in the model to allow for the unconfined
nature of the aquifer. Actual saturated thickness of
the aquifer ranges from 34-37 feet, based on well
and boring logs from the area, as well as a report
entitled, “Preliminary Review and Evaluation of the
Miami-Goshen-Stonelick Wellfield, Clermont
County, Ohio” (1991). The porosity value used
was 25%, based on the typical porosity of a
permeable sand and gravel aquifer. The hydraulic
conductivity values were derived from
transmissivity information provided in the Clermont
County report (1991). Models were run using
hydraulic conductivities of 311, 471 and 630 feet
per day for the sand and gravel aquifer. In order to
provide the most conservative delineation, these
three models were combined to form one model.

A facility or activity is listed as a potential
contaminant source if it has the potential to
release a contaminant, based on the kinds and
amounts of chemicals typically associated with
that type of facility or activity. It is beyond the
scope of this assessment to determine whether
any specific potential source is actually releasing
(or has released) a contaminant to ground water.
Also, the inventory is limited to what staff were
able to observe on the day of the site visit.
Therefore, the Clermont County MGS plant staff
should be alert to the possible presence of
potential sources of contamination that are not on
this list.
GROUND WATER QUALITY. At this time, there is
evidence indicating the quality of water provided
by the Clermont County’s MGS plant has been
impacted. Samples collected since March 2001
contained nitrates above the concentration of
concern of 2.00 mg/L. Concentrations ranged from
2.48 to 4.20 mg/L. The U.S. Geological Survey
uses an average nitrate concentration of 2.00
mg/L to indicate an impact to ground water in
Ohio, therefore, it’s likely that the nitrate values
indicate a manmade influence. These
concentrations are below the federal and state
drinking water standard of 10.00 mg/L.

The protection area was determined based on the
best information available at the time of the
assessment. If you would like to have more
information about how this protection area was
derived, or if you would like to collect additional
information and revise your protection area,
please call Ohio EPA staff listed at the end of this
report. Also, a more detailed discussion of the
technical aspects of modeling drinking water
source protection areas, can be found in the
Delineation Guidelines and Process Manual (Ohio
EPA, 2000) on Ohio EPA’s Source Water
Assessment and Protection Web page
(www.epa.state.oh.us/ddagw/pdu/swap.html).

Please note that this water quality evaluation has
some limitations:
1) The data evaluated is mostly for treated water
samples only, as Ohio EPA’s quality
requirements are for the water being provided
to the public, not the water before treatment.
2) Sampling results for coliform bacteria and
naturally-occurring inorganics (other than
arsenic) were not evaluated for this
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Ohio EPA encourages the Clermont County MGS
plant to develop and implement an effective
Drinking Water Source Protection Plan. The plan
can be developed from the information provided in
this Drinking Water Source Assessment Report.
The potential contaminant source inventory
provides a list of facilities or activities to focus on.
Table 4 lists protective strategies that are
appropriate for the kinds of facilities/activities listed
in the inventory. Finally, a document titled
“Developing Local Drinking Water Source
Protection Plans in Ohio” is enclosed. This
document offers comprehensive guidance for
developing and implementing a municipal Drinking
Water Source Protection Plan. Ongoing
implementation of the plan will help protect the
Clermont County MGS plant’s valuable drinking
water resources for current and future
generations.

assessment, because they are not a reliable
indicator of aquifer contamination.
Current information on the quality of the treated
water supplied by Clermont County’s MGS plant
is available in the Consumer Confidence Report
for the system, which is distributed annually. It
reports on detected contaminants and any
associated health risks from data collected during
the past five years. Consumer Confidence
Reports are available from Clermont County’s
MGS plant.
SUSCEPTIBILITY ANALYSIS. This assessment
indicates that the Clermont County MGS plant’s
source of drinking water has a high susceptibility
to contamination due to:
< The presence of little to no protective layers of

low permeability material overlying the aquifer;
Please note that the drinking water source
protection area for Clermont County’s MGS plant
overlaps the drinking water source protection area
for Lake Remington Mobile Home Park (figure 4).
Ohio EPA encourages all parties to work together
to address water quality concerns and help protect
Ohio's valuable drinking water resources.

< a shallow depth below ground surface of the

aquifer;
< the presence of potential contaminant sources

in the protection area; and
< the presence of manmade contaminants in

For additional information or assistance, please
contact Allison Reed at (937-285-6447) or John
McGinnis at (937-285-6449) at the Ohio EPA
Southwest District Office or toll free at (800-6867330)or visit the Ohio EPA Source Water
Assessment and Protection Web page at:
http://www.epa.state.oh.us/ddagw/pdu/swap.html.
This report was written by Allison Reed, Ohio
EPA, Division of Drinking and Ground Waters,
Southwest District Office.

treated water.
The risk of future contamination can be minimized
by implementing appropriate protective measures.
PROTECTIVE STRATEGIES. Protective
strategies are activities that help protect a drinking
water source from becoming contaminated.
Implementing these activities benefits the
community by helping to:
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Table 1. Data for Public Water System Wells
Well #

Total
Depth
(feet)

Casing
Length
(feet)

Well Status

1

56

36

In Use

2

63

41

In Use

3

62

42

In Use

4

79

59

In Use
(Occasionally)

5

63

43

In Use

Table 2. Data Used in Construction of Ground Water Flow Model
Type of Information

Value Used

Source of information

Pumping rate

2,500,000 gallons
per day

Ohio EPA public drinking water files

Aquifer porosity (sandand gravel)

25%

Estimated, based on typical porosity of sand
and gravel aquifer

Aquifer thickness

100 feet (for model
only)
(actual saturated
thickness of aquifer
is 34-37 feet)

For model thickness, used 100 feet to allow for
the unconfined nature of the aquifer. Actual
saturated thickness taken from well logs for
area, filed at Ohio Department of Natural
Resources, Division of Water and the 1991
report

Hydraulic conductivity of
aquifer (sand and
gravel)

311, 471, 630 feet
per day

From transmissivity and aquifer thickness
information in the 1991 report

Precipitation recharge

10 inches per year

From Ohio Department of Natural Resources,
1995, Ground Water Pollution Potential of
Clermont County, Ohio, Report No. 18
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Table 3. Potential Contaminant Sources Located in Clermont County MGS plant’s Drinking Water Source Protection Area
Potential
Contaminant
Source

Environmental Concerns

Protection Area

COMMERCIAL
SOURCES
Auto Repair
Shops / Body
Shops

Among the potential contaminant sources related to these facilities are:
Inner and Outer
underground storage tanks, automotive fluid storage, vehicle maintenance areas, Protection Zones
and vehicle washing areas. These types of facilities may be associated with the
potential for leaks and spills of oil, gasoline, other petroleum products, and
automotive fluids. Waste oil and machining wastes may contain metals that
could contaminate drinking water sources.

Cemeteries

Cemeteries have been associated with arsenic and formaldehyde contamination
in ground water.

Fleet / Truck / Bus Among the potential contaminant sources related to these facilities are:
Terminals
underground storage tanks; automotive fluid storage; equipment storage areas;
parking lots; vehicle storage areas; vehicle maintenance areas; and vehicle
washing areas. These types of facilities may be associated with the potential for
leaks and spills of oil, gasoline, other petroleum products, and automotive fluids.
Waste oil and machining wastes may contain metals that could contaminate
drinking water sources.
Gas Stations

Outer Protection Zone
Just Outside
Protection Area

Among the potential contaminant sources related to these facilities are:
Just Outside
underground storage tanks, automotive fluid storage, vehicle maintenance areas, Protection Area
and vehicle washing areas. These types of facilities may be associated with the
potential for leaks and spills of oil, gasoline, other petroleum products, and
automotive fluids. Historic gas station locations have been associated soil and
water contamination related to leaks and spills of gasoline and other petroleum
products. Unused underground storage tanks may be used for the improper
disposal of wastes.
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Potential
Contaminant
Source

Environmental Concerns

Protection Area

Hardware /
Lumber / Parts
Stores

Among the potential contaminant sources related to these facilities are: wood
treatment chemicals, pesticides, fertilizers, parts cleaning solvents, and other
chemical storage. These types of facilities may be associated with the potential
for leaks and spills chemicals stored or used at that location.

Landscaping
Firms

Potential contaminants that may be associated with landscaping companies
Just Outside
include nitrates, ammonia, and pesticides. Landscaping firms may also maintain Protection Area
storage areas for gasoline, diesel fuel, and other automotive fluids.

Leaking
Underground
Storage Tank
(LUST)

Facilities that have reported a leaking underground storage tank (LUSTs) to
Ohio’s Bureau of Underground Storage Tank Regulations (BUSTR). Leaking
underground storage tanks have been associated soil and water contamination
related to leaks and spills of gasoline and other petroleum products. Unused
underground storage tanks may be used for the improper disposal of wastes.

Inner and Outer
Protection Zones and
Just Outside
Protection Area

Research
Laboratories

The chemicals of concern stored and/or used at research laboratories is
dependant on the type of research performed, and may include biological
wastes, metals, solvents, and organic chemicals.

Inner and Outer
Protection Zones

Outer Protection Zone

INDUSTRIAL
SOURCES
Asphalt / Cement / Among the potential contaminant sources related to these facilities are:
Concrete Plants
aboveground storage tanks, underground storage tanks, other liquid storage,
vehicle maintenance areas, electric substations, and vehicle washing areas.
These types of facilities may be associated with surface water contaminants and
the potential for leaks and spills of oil, gasoline, other petroleum products, and
automotive fluids.

Just Outside
Protection Area

Gravel Pits &
Quarries

Just Outside
Protection Area

Among the potential contaminant sources related to these facilities are:
aboveground storage tanks, underground storage tanks, other liquid storage,
vehicle maintenance areas and vehicle washing areas. These types of facilities
may be associated with surface water contaminants and the potential for oil,
gasoline, and automotive fluid leaks and spills.

MUNICIPAL
SOURCES
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Potential
Contaminant
Source

Environmental Concerns

Protection Area

Drinking Water
Treatment Plants

Among the potential contaminant sources related to these facilities are:
underground storage tanks; aboveground storage tanks; and storage of
chemicals used in water treatment and testing.

Inner Protection Zone

Wastewater
Treatment Plant

Among the potential contaminant sources related to these facilities are waste
treatment lagoons, aboveground storage tanks, and underground storage tanks.
Wastewater treatment plants may be associated with nitrates, ammonia,
pathogens, and chemical spills and leaks.

Just Outside
Protection Area

Construction and
Demolition Debris
Landfills

Runoff or leachate from construction and demolition debris landfills may be a
source of organic compounds in source water.

Outer Protection Zone

Unknown Status
Landfills

Runoff or leachate from waste disposal sites may be a source of metals,
pesticides, or organic compounds in source water, dependant on the materials
disposed and other site specific conditions.

Just Outside
Protection Area

Aboveground
Storage Tanks

Above ground storage tanks present a potential for leaks and spills that could
impact surface or ground water.

Inner Protection Zone,
Just Outside
Protection Area

Chemical Spills

Have the potential to impact drinking water sources, even at small quantities.

Inner Protection Zone

Chemical storage
areas

If poorly maintained, are potential sources for leaks and spills.

Inner Protection Zone

Floor drains

If connected to septic systems, may be a pathway for chemicals to reach the
aquifer. May enable inadvertent improper disposal of waste.

Inner Protection Zone

WASTE
DISPOSAL
SOURCES

WIDESPREAD
SOURCES
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Potential
Contaminant
Source

Environmental Concerns

Protection Area

Highway /
Transportation
Route

Accidents on transportation routes pose the threat of leaks and spills of fuels
and chemicals. Weed killers used to control vegetation can elevate levels of
pesticides in drinking water sources. Runoff may contain oil, metals, and
deicers.

Throughout Protection
Area

Septic Systems

If poorly maintained, may be a source of household chemicals, excess nutrients,
viruses and bacteria in drinking water sources.

Inner and Outer
Protection Zones

Storm drains

May provide a direct pathway for spilled chemicals, nitrates, and pesticides from
the ground surface to the aquifer.

Inner and Outer
Protection Zones

Surface Water
Bodies

May provide a direct pathway for spilled chemicals, nitrates, and pesticides from
the ground surface to the aquifer.

Inner and Outer
Protection Zones

Wells:
Abandoned/
Poorly Maintained

Improperly sealed unused or poorly maintained water wells create a direct
pathway for potential contaminants to reach the aquifer.

Inner and Outer
Protection Zones

DATABASE
SOURCES
OEPA DERR
Sites

Sites that have been investigated by or are under investigation by Ohio EPA’s
Outer Protection Zone
Division of Emergency and Remedial Response. These types of facilities may be
associated with soil, ground water, and surface water contamination from
releases of hazardous materials.

Toxic Release
Inventory (TRI)

Toxics Release Inventory (TRI) facilities are industrial facilities that manufacture,
process, or import any of over 300 listed toxic chemicals that are released
directly into the air, water, or land, or are transported off-site.

Outer Protection Zone

UIC Class V

Facilities that have applied for a permit for a Class 5 wells, such as a shallow
injection well or stormwater drainage well.

Outer Protection
Zone/Just Outside
Protection Area
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Table 4. Protective Strategies for Consideration by Clermont County MGS plant
Potential Contaminant Source

Protective Strategies To Consider

General

< Purchase additional property or development rights
< Provide educational material to members of the community on topics regarding the drinking water source protection
area.
< Include drinking water source protection into the local school curriculum.
< Provide education (material/meetings) to local businesses and industries on topics relating to drinking water source
protection.
< Encourage ‘ground water friendly’ development.
< Develop/enact/enforce a local ordinance which may include any of the following: changing zoning; requiring
registration of existing facilities; banning certain new types of activities; dictating chemical handling procedures;
maintaining/filing a chemical inventory; facility spill/contingency planning; engineering controls for existing/new
facilities; paralleling existing federal or state requirements.

Agricultural Sources

<
<
<
<

Residential Sources

< Inventory/remove underground home heating oil tanks in the protection area.
< Identify areas used for illegal dumping.
< Provide education (material/meetings) to home owners on: drinking water protection; use/maintenance of septic
systems; illegal dumping; proper well abandonment (both the reason and the process).
< Develop a centralized wastewater collection/treatment system.
< Encourage/require (and provide incentives) for sealing unused wells.
< Ensure enforcement of existing requirements for closing unused wells.
< Ensure the proper construction of new wells.

Municipal Sources

< Monitor compliance with existing regulations through inspections and/or contact with regulatory agencies (such as
the local fire department, State Fire Marshal, or the Ohio EPA).
< Encourage/arrange hazardous materials training or waste and disposal assessments for employees.
< Develop an early release notification system for spills and emergency planning; educate emergency responders to
be aware of drinking water protection areas; or coordinate facility spill/contingency planning.
< Encourage compliance with materials handling procedures/requirements.
< Install of engineering controls at municipal facilities
< Implement pollution prevention strategies.
< Work with the street department and Ohio DOT to minimize use of road salt.
< Evaluate and close fire cisterns or other city owned wells.
< Conduct routine sewer inspections, maintenance & upgrades.

Assess the use of best management practices and recommend additional practices.
Encourage road safety with agricultural chemicals.
Provide education (material/meetings) to local farmers and agribusinesses on appropriate topics.
Plan/design/implement methods to control impacts to surface water.
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Commercial Sources

<
<
<
<

Industrial Sources

<
<
<
<

Monitor compliance with existing regulations through inspections and/or contact with regulatory agencies.
Use routine inspections as an educational opportunity.
Encourage compliance with materials handling procedures/requirements.
Encourage/arrange hazardous materials training or waste and disposal assessments for local businesses (and their
employees).
< Request installation of engineering controls for existing facilities.
< Encourage facility spill/contingency planning in conjunction with the fire department.
< Encourage local businesses to implement pollution prevention strategies.

<
<
<
<
<

Monitor compliance with existing regulations through inspections and/or contact with regulatory agencies.
Use routine inspections as an educational opportunity.
Encourage compliance with materials handling procedures/requirements.
Encourage/arrange hazardous materials training or waste and disposal assessments for local industries (and their
employees).
Encourage facility spill/contingency planning in conjunction with the fire department.
Request installation of engineering controls for existing facilities.
Encourage local industries to implement pollution prevention strategies.
Encourage compliance with materials handling procedures/requirements.
Encourage/arrange waste and disposal assessments for local businesses.

Spills

< Develop an early release notification system for spills and an emergency response plan.
< Include drinking water protection in response planning and training.
< Post signs indicating the extent of the protection area.

Transportation

<
<
<
<

Create hazardous materials routes around the protection area and require/encourage transporters to use them.
Work with local transporters on protection area awareness.
Encourage road safety with chemicals.
Post signs indicating the extent of the protection area.
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ATTACHMENT A
Susceptibility Analysis and Proposed Consumer Confidence
Report Language for Clermont County’s Pierce-UnionBatavia Wellfield
SUSCEPTIBILITY ANALYSIS:
A susceptibility analysis evaluates the likelihood that a public water system’s source
water could become contaminated. The analysis is based on the sensitivity of the
aquifer to contamination, the available water quality data for the water system, and the
number and types of potential contaminant sources located within the protection area.
More information on how Ohio EPA determines a water supply’s susceptibility to
contamination can be found in Ohio EPA’s Ground Water Susceptibility Analysis
Process Manual. Copies of the manual are available by contacting Ohio EPA or visiting
the following web site: http://www.epa.state.oh.us/ddagw/pdu/swap_procman.html
Susceptibility Rating. The aquifer that supplies drinking water to the P.U.B. Wellfield
has a high susceptibility to contamination based on the aquifer’s sensitivity to
contamination (explained in the following paragraph), the numbers and types of
potential contaminant sources within the protection area, and evidence of ground water
quality impacts from human activities.
Aquifer Sensitivity. The P.U.B. wellfield draws water from an alluvial aquifer located in
the Ten Mile Creek and Ohio River Valleys. This alluvial aquifer is composed of sand
and gravel deposits ranging in thickness from 26 to 80 feet and is overlain by finer
grained deposits ranging in thickness from 15 to 41 feet. The topography is nearly level
and the soils are silty to silty clay loams with moderate permeability. The wells are
cased to a depth of between 43 and 96 feet below the land surface. Also, the aquifer
receives recharge from the Ohio River and Ten Mile Creek.
Water Quality. A review of P.U.B. Wellfield’s water quality record currently available in
Ohio EPA’s drinking water compliance database did not reveal any evidence of
chemical contamination at levels of concern in the aquifer.
Please note that this water quality evaluation has some limitations:
1)

The data evaluated are mostly from treated water samples, as Ohio EPA’s
quality requirements are for the water being provided to the public, not the water
before treatment. When available, raw (untreated) water sampling results are
also evaluated.

2)

Sampling results for coliform bacteria and naturally-occurring inorganics (other
than arsenic) were not evaluated for this assessment, because they are not a
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reliable indicator of aquifer contamination. Positive coliform samples are also
associated with operation and maintenance problems in the water system’s
distribution network and may not indicate aquifer contamination.
Potential Contaminant Sources. There are numerous potential contaminant sources
within P.U.B. Wellfield’s one and five year time of travel area. The types of potential
contaminant sources present include: agricultural areas, residential septic systems,
industry, surface water bodies, heating oil tanks, sewer lines, underground storage
tanks, gas stations, a meander scar which has been used as a dumping area and
Beckjord Power Station’s Ash Pond A.
Protective Strategies. Protective strategies are activities that help protect a drinking
water source from becoming contaminated or further contaminated. Implementing
these activities can provide a number of long-term benefits, including protecting the
health of the consumers; preserving water resources for future generations; avoiding
the expense of cleaning up a contaminated water supply or finding alternative sources
of water; and preserving or enhancing the economic value of the area by securing an
abundant supply of clean water.
Ohio EPA commented on the February 19, 1999 submittal entitled, Summary of
Management Strategies for the Wellhead Protection Plan for the PUB Wellfield in a
June 28, 1999 letter. The management approaches presented in the plan were sound
and indicated that the County was on its way to developing an endorsable wellhead
protection plan. However, additional information was needed on the education and
outreach strategies, the proposed ordinance and the future planning/water supply
needs. I’ve enclosed a copy of the June 1999 letter that details this information. I have
also included a copy of an updated protection plan checklist, which identifies what
information is necessary for endorsement. This checklist is from the protection plan
guidance document entitled, “Developing Local Drinking Water Source Protection Plans
in Ohio”.
Protective strategies that the Clermont County should consider while developing its
Drinking Water Source Protection Plan include:
Education and Outreach: Informing people who live, work, or own property within your
protection area about the benefits of drinking water protection is very important. Many of
the potential contaminant sources in the area could be managed with education and
outreach. Although some communities develop their own educational outreach resources,
assistance is available at no cost from various agencies. For example, staff from Ohio
EPA’s Office of Pollution Prevention can visit businesses (free of charge) and provide
recommendations on how they can modify their processes, materials and practices to
generate less pollution in a cost-effective and technically feasible manner. Homeowners
should also be made aware of the potential threat they can pose to the water supply. For
more information on available brochures and educational information please contact the
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Wellhead/Drinking Water Source Protection staff at (614) 644-2752.
Source Control Strategies: Source control strategies are any action taken to protection
the aquifer from a specific source, or type of source. For example, leaking underground
storage tanks, septic systems, or industry are some identified sources within P.U.B.’s
protection area. Developing source control strategies can limit or eliminate the risk from a
potential contaminant, helping to protect the aquifer.
Drinking water shortage/Emergency Response Strategies: These are strategies that
will help plan for a drinking water shortage, plan for future supply, and prepare for spills that
require emergency response. Some of this emergency response planning may already be
addressed in your water system’s contingency plan.
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