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Chapter 2: Water Resources in Southwest Ohio 
 

Introduction  and Purpose 

 

The purpose of this chapter is to describe the aquifers, rivers and streams that OKI strives to 

protect through water quality management planning.  The description is from a regional planning 

perspective, which entails an inter-disciplinary view of the natural characteristics, regulatory 

framework and scientific assessment of water resources in Butler, Clermont, Hamilton and 

Warren counties. 

 

A clarification of terms is in order.  The phrase ñwater resourcesò carries many meanings.  For 

this chapter, the meaning is: a material source of wealth that occurs in a natural state.  The 

wealth can be actual or potential, but is ultimately supplied by nature.  This definition lays a 

conceptual foundation for recognizing the value of water resources and using them with care.  

Regional water quality management planning proceeds from these views.  The same can be said 

for wastewater management planning, which is a major function of water quality management 

planning because rivers and streams are predominantly the receiving waters for wastewater, 

treated or untreated. 

 

In accordance with state and federal practices, this analysis is structured by watersheds.  The 

Ohio EPA defines a watershed as an area of land from which surface water drains into a common 

outlet, such as a river, lake or wetland.  Depending on its size and location, a watershed can 

contain one or many of the following features: streams, ditches, ponds, lakes or wetlands.  

ñDrainage basinò and ñhydrologic unitò are synonyms for ñwatershed.ò (A Guide to Developing 

Local Watershed Action Plans in Ohio, Ohio EPA, 1997)  The U.S. EPA notes ñthe watershed 

for a major river may encompass a number of smaller watersheds that ultimately combine at a 

common point.ò (Terms of Environment: Glossary, Abbreviations and Acronyms; U.S. EPA, 2010) 

 

Using watersheds as their geographical framework, planners and others can methodically address 

the many factors involved in regional water quality management planning.  This process follows 

what is known as the ñwatershed approach.ò  Federal authorities define the watershed approach 

as ña coordinated framework for environmental management that focuses public and private 

efforts on the highest priority problems within hydrologically defined geographic areas taking 

into consideration both ground and surface water flow.ò (Terms of Environment . . . ,U.S. EPA) 

 

Ohio EPA has adopted the nationwide system of Hydrologic Unit Codes for designating, naming 

and organizing watersheds throughout the state.  OKI is following suit for its planning area.  

Hydrologic Unit Codes (HUCs) are systematic serial numbers.  They denote multiple levels of 

HUC watersheds, based on size.  Each large watershed is divided and subdivided into six levels: 

 

Level 1: Region 

A HUC region is a major geographic region that contains the drainage area of a major river or 

series of rivers.  There are 21 HUC regions in the United States.  Butler, Clermont, Hamilton and 

Warren counties are completely within the HUC Ohio Region, which encompasses the drainage  

area of the Ohio River Basin, excluding the Tennessee River Basin.  It bears the HUC code 05. 
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Level 2: Sub-Region 

A HUC sub-region can be the area drained by a river system, a reach of a river and its tributaries, 

a closed basin, or a group of streams.  Butler, Clermont, Hamilton and Warren counties are 

divided among two sub-regions: Great Miami (0508), and Middle Ohio (0509).  They are 

mapped in Figure 2-1 below: 
 

Figure 2-1: Sub-Regions (HUC 4) 

in Butler, Clermont, Hamilton and Warren Counties 
 

 
 

Level 3: Basin 

A HUC basin can subdivide or be the equivalent of a HUC sub-region.  Butler, Clermont, 

Hamilton and Warren counties are divided among two basins: Great Miami (050800), which is 

equivalent to the Great Miami sub-region, and Middle Ohio-Little Miami (050902), which is a 

subdivision of the Middle Ohio sub-region.  In the OKI region, the basins coincide with the sub-

regions, so a separate map of the basins is not necessary. 
 

Level 4: Sub-Basin 

A HUC sub-basin consists of a surface drainage basin, a combination of drainage basins, or a 

distinct hydrologic feature.  Sub-basins are also known as cataloging units.  Butler, Clermont, 

Hamilton and Warren counties cumulatively have parts of five sub-basins with eight-digit (HUC-

8) codes. They are tabulated in Table 2-1 and mapped in Figure 2-2 on the next page: 
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Table 2-1: Codes and Names for Sub-Basins (HUC 8) 

in Butler, Clermont, Hamilton and Warren Counties 
 

 

8-digit HUC Sub-Basin Name County or Counties in OKI Region 

05080002 Lower Great Miami  Butler, Hamilton and Warren 

05080003 Whitewater Butler and Warren 

05090201 Ohio Brush-Whiteoak mostly Clermont, partly Hamilton 

05090202 Little Miami Clermont, Hamilton and Warren, marginally in 

Butler 

05090203 Middle Ohio-Laughery Butler and Hamilton 

 
Figure 2-2: Sub-Basins (HUC 8) 

in Butler, Clermont, Hamilton and Warren Counties 
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Level 5: Watershed 

A HUC watershed is a land area of 40,000 to 250,000 acres that drains to a river or stream.  Its 

boundaries typically follow topographic features such as ridge lines.  Butler, Clermont, Hamilton 

and Warren counties cumulatively have all or part of 22 watersheds with 10-digit (HUC-10) 

codes.  They are tabulated in Table 2-2 below and mapped in Figure 2-3 on the next page: 

 

Table 2-2: Names for Watersheds (HUC 10) 

in Butler, Clermont, Hamilton and Warren Counties 

 

10-digit HUC Watershed Name County or Counties in OKI Region 

0508000203 Bantas Fork-Twin Creek marginally in Butler and Warren 

0508000204 Bear Creek-Great Miami River Warren 

0508000205 Sevenmile Creek Butler 

0508000206 Fourmile Creek Butler 

0508000207 Dicks Creek mostly in Butler and partly in Warren 

0508000208 Indian Creek Butler 

0508000209 Taylor Creek-Great Miami River Hamilton 

0508000308 Whitewater River Butler and Hamilton 

0509020111 Bullskin Creek-Ohio River Clermont 

0509020112 Twelvemile Creek-Ohio River mostly in Clermont and partly in Hamilton 

0509020204 Caesar Creek Warren 

0509020205 Sugar Creek-Little Miami River Warren 

0509020206 Headwaters Todd Fork marginally in Warren 

0509020207 East Fork Todd Fork-Todd Fork Warren 

0509020208 Turtle Creek-Little Miami River Butler and Warren 

0509020209 OôBannon Creek-Little Miami River mostly in Clermont and Warren, marginally in 

Butler and Hamilton 

0509020211 Fivemile Creek-East Fork Little 

Miami River 

Clermont 

0509020212 Cloverlick Creek-East Fork Little 

Miami River 

Clermont 

0509020213 Stonelick Creek-East Fork Little 

Miami River 

mostly in Clermont, marginally in Warren 

0509020214 Sycamore Creek-Litt le Miami River mostly in Hamilton, partly in Clermont, 

marginally in Warren 

0509020301 Mill Creek Butler and Hamilton 

0509020302 Muddy Creek-Ohio River Hamilton 
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Figure 2-3: Watersheds (HUC 10) 

in Butler, Clermont, Hamilton and Warren Counties 
 

 
 

Level 6: Sub-Watershed 

A HUC sub-watershed is generally the smallest and most localized layer.  Sub-watersheds usually cover 10,000 

to 40,000 acres.  The four-county study area has all or part of 80 sub-watersheds with 12-digit (HUC-12) codes.  

They are tabulated on the next page in Table 2-3 and mapped in Figure 2-4:
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Table 2-3: Names for Sub-Watersheds (HUC 12) 

in Butler, Clermont, Hamilton and Warren Counties 

12-digit HUC Watershed Name 12-digit HUC Watershed Name

050800020306 Town of Germantown-Tw in Creek 050902020501 Sugar Creek

050800020403 Clear Creek 050902020504 Newman Run-Little Miami River

050800020404 Dry  Run-Great Miami River 050902020606 Little Creek-Todd Fork

050800020504 Rush Run-Sevenmile Creek 050902020701 East Fork Todd Fork

050800020505 Ninemile Creek-Sevenmile Creek 050902020702 Second Creek

050800020602 Little Four Mile Creek 050902020703 First Creek

050800020604 Acton Lake Dam-Four Mile Creek 050902020704 Lick Run-Todd Fork

050800020605 Cotton Run-Four Mile Creek 050902020801 Ferris Run-Little Miami River

050800020701 Elk Creek 050902020802 Little Muddy  Creek

050800020702 Browns Run-Great Miami River 050902020803 Turtle Creek

050800020703 Shaker Creek 050902020804 Halls Creek-Little Miami River

050800020704 Dicks Creek 050902020901 Muddy  Creek

050800020705 Gregory  Creek 050902020902 O'Bannon Creek

050800020706 Town of New Miami-Great Miami River 050902020903 Salt Run-Little Miami River

050800020802 Brandyw ine Creek-Indian Creek 050902021101 Solomon Run-East Fork Little Miami River

050800020803 Beals Run-Indian Creek 050902021102 Fivemile Creek-East Fork Little Miami River

050800020901 Pleasant Run 050902021103 Todd Run-East Fork Little Miami River

050800020902 Banklick Creek-Great Miami River 050902021201 Poplar Creek

050800020903 Paddys Run 050902021202 Cloverlick Creek

050800020904 Dry  Run-Great Miami River 050902021203 Lucy  Run-East Fork Little Miami River

050800020905 Tay lor Creek 050902021204 Backbone Creek-East Fork Little Miami River

050800020906 Jordan Creek-Great Miami River 050902021301 Headwaters Stonelick Creek

050800020907 Doublelick Run-Great Miami River 050902021302 Brushy  Fork

050800030807 Headwaters Dry  Fork Whitewater River 050902021303 Moores Fork-Stonelick Creek

050800030808 Howard Creek-Dry  Fork Whitewater River 050902021304 Lick Fork-Stonelick Creek

050800030809 Lee Creek-Dry  Fork Whitewater River 050902021305 Salt Run-East Fork Little Miami River

050800030810 Jameson Creek-Whitewater River 050902021401 Sycamore Creek

050902011102 Turtle Creek-Ohio River 050902021402 Polk Run-Little Miami River

050902011103 West Branch Bullskin Creek 050902021403 Horner Run-Little Miami River

050902011104 Bullskin Creek 050902021404 Duck Creek

050902011106 Bear Creek-Ohio River 050902021405 Dry  Run-Little Miami River

050902011107 Little Indian Creek-Ohio River 050902021406 Clough Creek-Little Miami River

050902011201 Headwaters Big Indian Creek 050902030101 East Fork Mill Creek-Mill Creek

050902011202 North Fork Indian Creek-Big Indian Creek 050902030102 West Fork Mill Creek

050902011203 Boat Run-Ohio River 050902030103 Sharon Creek-Mill Creek

050902011204 Ferguson Run-Twelvemile Creek 050902030104 Congress Run-Mill Creek

050902011206 Tenmile Creek 050902030105 West Fork-Mill Creek

050902011208 Ninemile Creek-Ohio River 050902030201 Town of Newport-Ohio River

050902020404 Middle Caesar Creek 050902030202 Dry  Creek-Ohio River

050902020405 Flat Fork 050902030203 Muddy  Creek

050902020406 Lower Caesar Creek 050902030204 Garrison Creek-Ohio River
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Figure 2-4: Sub-Watersheds (HUC 12) 

in Butler, Clermont, Hamilton and Warre n Counties 
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The relationship between water quality planning and natural characteristics is explained well in OKIôs 

Regional Water Quality Management Plan, Summary Report (OKI, 1977).  Time has not lessened the 

relevance of the reportôs statement that: ñComprehensive regional water quality planning must account 

for the dynamic relationship between the man-made and natural environments.  The preservation of 

water quality is not simply a matter of applying treatment technology, but is a complex process that 

extends to managing the development of land.ò  The process ñdemands an information base that 

identifies the regionôs natural characteristics.ò  In recognition of that need, the next section of this 

chapter describes the regionôs geology, physiography and climate. 

 

Natural Characteristics 
 

Natural characteristics largely determine the foundation for most land use activities.  As we learn about 

the configuration of natural features, we gain a better understanding of land use impacts on water 

quality.  This helps answer vital questions about how much and what kinds of development our water 

resources can support in Butler, Clermont, Hamilton and Warren counties.  Certain natural 

characteristics have a limiting effect on development.  It is important to know where the natural features 

perform functions critical to water quality. 
 

Geology 

Geology is a good starting point to describe natural characteristics because it influences watershed 

management in several ways. As an example, different bedrock materials and overlying soils have 

different levels of susceptibility to erosion by water (erodibility).  Also, the composition of the bedrock 

material and soils are primary natural factors governing the shape and slope of the stream bed and, 

ultimately, the depth and velocity of water running through the channel.  In addition, porous material 

such as sand, gravel or limestone can act as a conduit and/or reservoir for ground water, whereas solid 

bedrock, clays and shales serve as barriers to subsurface water flow (Middle East Fork Watershed 

Action Plan, East Fork Watershed Collaborative, 2009).  Ultimately, regional geology influences the 

quality of surface and groundwater resources.  The distribution of various types of geologic materials in 

the sub-surface governs the transport and storage of groundwater in aquifers.  Chemical reactions 

between water, soil and aquifer materials can influence the concentration of major ions, trace elements, 

radionuclides and synthetic organic chemicals in groundwater and surface water (Environmental Setting 

and Effects on Water Quality in the Great and Little Miami River Basins, Ohio and Indiana, U.S. 

Geological Survey, 2000). 
 

As noted in the Regional Water Quality Management Plan (OKI, 1977), the geologic history of the OKI 

region begins with the formation of the earth and its hard core of igneous (fire-formed) rock.  This forms 

the areaôs ñbasement complex,ò which has an average depth below the surface of 3,400 feet.  The most 

important rock layers are the sedimentary rocks that formed in shallow seas covering the region during 

the Ordovician Period of 520 to 440 million years ago.  Clays, silts, sands and lime settled to the bottom 

as sediments, and later hardened into rock.  Successive deposition, with some intermittent uplift and 

erosion, gave this region a geologic profile with these layers: Pre-Cambrian (at least 560 million years 

ago), Cambrian (at least 520 million years ago), Ordovician (at least 440 million years ago) and Silurian 

(at least 410 million years ago). 

 

With a few exceptions, the regionôs exposed bedrock is of Ordovician Age.  The exceptions are small 

Silurian Age outliers in northern Warren County, as illustrated in Figure 2-5 on the next page. 
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Figure 2-5: Ordovician and Silurian Geology 

 

 

 
 
NOTE: The southeastern tip of Hamilton County and the southern part of Clermont County have Ordovician geology. 
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Limestones and shales alternate through most of the regionôs geologic profile.  Age of rock is not the 

important factor, but parent material and its relationship with surface character, when decomposed and 

eroded, is of major consideration. 
 

Toward the end of the Ordovician Period, the earthôs crust began to warp and a large part of the surface 

began to rise in relation to the area around its margin.  This uplift continued for several hundred million 

years, forming the domal structure called the Cincinnati Arch.  Along the arch axis, bedrock is nearly 

horizontal but overall dips 5 to 10 feet per mile towards the north-northwest.  The crest of the Cincinnati 

Arch is about 75 miles wide.  Figure 2-6 below shows how the axis of the arch passes through Butler 

and Hamilton counties.  During the Paleozic Era, the arch was an area of emergent land in shallow seas, 

and it flanks were the sites of extensive sediment deposition.  Near the end of the Paleozoic Era the 

shallow seas receded and a long episode of erosion occurred, forming a flat erosional surface that later 

was dissected by stream.  Because of this post-depositional erosion, older rocks are found in the center 

of the arch; younger rocks outcrop along the margins (Environmental Setting and Effects on Water 

Quality, U.S. Geological Survey, 2000). 
 

Figure 2-6: Cincinnati Arch  
 

(from Environmental Setting and Effects on Water Quality in the Great and Little Miami River Basins, Ohio and Indiana, U.S. G.S., 2000) 
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After the final emergence of land from the water of the regionôs shallow seas, the process of erosion 

began.  This continued until the eroded surface was reduced to a peneplain, an almost flat surface.  Pre-

glacial rivers and streams flowed at about the same elevation as the present hilltops, but the drainage 

pattern was wholly different.  Before glacial disruption, the regionôs river system was the Teays, which 

had its headwaters in the Appalachian highlands of what are now North Carolina and Virginia.  From 

this source, the Teays flowed northwestward across present-day West Virginia and entered Ohio near 

Portsmouth (The Ice Age in Ohio, Ohio Department of Natural Resources, Division of Geological 

Survey, 1997)  In southern Ohio, the Teays took a northward route and, in a classic interpretation, 

swung westward across central Ohio into Indiana.  Continuing its westward path across Indiana and 

Illinois, the Teays eventually joined the ancestral Mississippi River in western Illinois.  Figure 2-6 on 

the preceding page shows the general location of Teays River Valley and its tributaries in the Ohio-

Kentucky-Indiana region. 

 

About one million years ago, the first glacial advance (pre-Illinoian, formerly Kansan) to influence the 

region created an ice dam across the Teays drainage basin.  This natural impoundment formed a system 

of connected fingerlakes in southern Ohio and adjacent parts of Kentucky and West Virginia.  The 

7,000-square-mile lake system eventually spilled over low drainage divides and established new 

drainage patterns.  These new drainage channels cut 250 feet below the elevation of the Teays.  This 

Deep Stage Valley System later formed the bedrock floor that underlies the regionôs deep deposits of 

glacial outwash and alluvium (flowing water deposits).  The region still bears drainage features formed 

by the Illinoian ice age (130,000 to 300,000 years old) and the Wisconsian ice invasion (14,000 to 

24,000 years old). 

 

In its 2000 report titled Environmental Setting and Effects on Water Quality in the Great and Little 

Miami River Basins, Ohio and Indiana, the United States Geological Survey (U.S.G.S.) summarized the 

study areaôs geologic history by describing three episodes of Pleistocene glaciation.  Each glaciation left 

behind a distinct mixture of unconsolidated deposits. 

 

The oldest deposits are undifferentiated drift associated with pre-Illinoi an glaciations that occurred more 

than 300,000 years ago.  These deposits are exposed along the Ohio River in southern Hamilton and 

Clermont counties. 

 

Glacial drift deposited during the Illinoian glaciations (130,000 to 300,000 years ago) is confined mostly 

to the Todd Fork and East Fork Little Miami River watersheds, which overlap the study area in 

Clermont County. 

 

The most recent glaciations, the Wisconsian, occurred between 14,000 and 24,000 years ago.  

Unconsolidated deposits from the Wisconsinan ice sheets cover nearly all of Butler County, roughly the 

northwestern half of Warren County and small parts of Hamilton County.  Figure 2-7 on the next page 

shows the southern extent of the Wisconsinan glacial boundary in the study area.  Created by the 

U.S.G.S., the map in Figure 2-7 also illustrates the generalized glacial geology of Butler, Hamilton and 

Warren counties and northern Clermont County in relation to other counties with water resources that 

ultimately flow through the four-county study area. 
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Figure 2-7: Generalized Glacial Geology of the Great and Little Miami River Basins 
(from Environmental Setting and Effects on Water Quality in the Great and Little Miami River Basins, Ohio and Indiana, U.S. G.S., 2000) 
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The five geological map units shown on the previous page in Figure 2-7 were summarized by U.S.G.S. 

as follows: 
 

1. Till, which is unconsolidated glacial sediment consisting of an unsorted mixture of clay, silt, 

sand and gravel.  Till was deposited by advancing glaciers or by melting stagnant ice. 

2. Outwash, which is coarse-grained, stratified sediment consisting of well-sorted sand and gravel.  

Outwash was deposited by glacial meltwater.  When the ice sheets melted, large volumes of 

meltwater flowed through stream valleys carved out by previous erosional events and filled them 

with well-sorted sand and gravel.  Such outwash deposits are found beneath most major stream 

valleys in Butler, Clermont, Hamilton and Warren counties.  Since the Pleistocene Epoch (Ice 

Age), these outwash deposits have been covered by recent alluvial deposits. 

3. Lacustrine deposits, which are fine-grained stratified sediments consisting of alternating well-

sorted silt and clay layers.  They were accumulated in lake environments formed in basins or 

valleys dammed by glacial ice. 

4. Quaternary sediments, which are composed of glacial and recently deposited alluvium.  

Quaternary sediment is absent or sparse near the limit of glaciations and in the dissected area 

within the glaciated region. 

5. Exposed bedrock or non-glacial sediments, which occupy the western extreme of Hamilton 

County, next to the west bank of the Whitewater River. 
 

Glacial deposits cover most of the study area.  Thick till and outwash deposits are found in the buried 

valleys created by tributaries to the ancient Teays River.  Clay and silt confining units and sand and 

gravel sediments are complexly distributed throughout the region. 
 

Since the retreat of the last glacier, weathering and erosional forces have developed our current 

landforms from the glacial materials.  The many types of Ice Age deposits can be broadly classified into 

two distinct groups: (1) water-laid glacial outwash and sediments, or (2) ice-laid glacial till.  Glacial 

outwash is sorted and stratified by differences in meltwater velocity and volumes.  Glacial till is a 

mechanical mixture of varied particle sizes that are transported in the advancing ice and deposited on the 

old surface. 
 

The Division of Geological Survey at the Ohio Department of Natural Resources (ODNR) mapped the 

glacial geology of the four-county study area in generally the same fashion as the U.S.G.S. with one 

distinct difference in terminology: moraine.  The ODNRôs Glacial Map of Ohio shows seven types of 

moraine, which is a mound, ridge or other distinct accumulation of unconsolidated and unsorted glacial 

debris (soil and rock) deposited chiefly by the direct action of glacial ice.  Of those seven types of 

moraine, six are found in the four-county study area: 

¶ Wisconsinan ground moraine 

¶ Wisconsinan ridge moraine 

¶ Illinoian ground moraine 

¶ Illinoian dissected ground moraine 

¶ Pre-Illinoian ground moraine 

¶ Pre-Illinoian dissected ground moraine 
 

Figure 2-8 on the next page illustrates the glacial deposits of Butler, Clermont, Hamilton and Warren 

counties in relation to glacial geology for the entire state of Ohio, as mapped by ODNR. 
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Figure 2-8: Glacial Map of Ohio 
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Ultimately, the surficial geology of Butler, Clermont, Hamilton and Warren counties is diverse and 

complex.  This is evident on detailed, smaller scale maps such as Surficial Geology of the Ohio Portions 

of the Cincinnati and Falmouth 30 X 60 Minute Quadrangles, which the Ohio Division of Geological 

Survey published in 2004.  The map designates 26 surficial units for the four-county study area and 

shows much greater topographic detail.  It can be accessed online at: 

ftp://ftp.dnr.state.oh.us/Geological_Survey/SurficialPDF_Drafts/CincinattiFallmouth_Surficial_v4.pdf 
 

Economically, Ice Age legacies benefit the OKI region every day.  The rich agricultural soils formed on 

glacial deposits produce a bounty of plant and animal products.  The Ohio River, which formed in 

association with the ice sheets, serves as a major transportation route.  The regionôs glacial deposits of 

sand and gravel constitute a significant value in mineral wealth. 
 

Butler and Hamilton counties are prolific sand and gravel producers in a state that traditionally ranks 

among the top five for such mineral production.  Sand and gravel are low-cost natural resources.  Their 

widespread distribution in the OKI region lowers transportation costs to construction sites and road 

projects.  Each black triangle on Figure 2-9 below shows the location of a sand and gravel mining 

operation in of the four-county study area. 
 

Figure 2-9: Sand and Gravel Mining Locations 

in Butler, Clermont, Hamilton and Warren Counties 
 

(from Environmental Setting and Effects on Water Quality in the Great and Little Miami River Basins, Ohio and Indiana, U.S. G.S., 2000) 
 

 
 

The regionôs unconsolidated aquifers, which were formed by melting glaciers, abundantly provide fresh 

water for domestic and industrial use.  Figure 2-10 on the next page shows the regionôs buried valley 

aquifers in relation to other groundwater resources throughout Ohio. 
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Figure 2-10: Yields of the Unconsolidated Aquifers of Ohio 
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Buried valley aquifers derive their name from their location in the pre-glacial bedrock river valleys that 

have been left buried beneath unconsolidated glacial deposits.  The ancient valleys received sand and 

gravel washing out from melting glaciers.  Unconsolidated sand and gravel are ideal for holding 

groundwater because of the relatively large pore spaces between their particles. 
 

Environmentally, Ice Age features can either broaden or limit the regionôs land use options.  Thick, 

impermeable deposits of clay-rich glacial till provide good sites for landfills because the clays prevent 

landfill fluids from leaching into groundwater supplies.  Glacial deposits of sand and gravel provide 

excellent, well-drained sites for development.  These same sand and gravel areas, however, are highly 

vulnerable to groundwater contamination.  And some of the clay-rich deposits are subject to landslide 

problems. 

 

Ecoregions 

For any given area, geology has a major influence on that areaôs ecoregion designation.  The U.S. EPA 

states that ecoregions ñare identified by similarities in geology, physiography, vegetation, climate, soils, 

land use, wildlife and hydrology.ò  Ohio EPAôs Guide to Developing Local Watershed Action Plans 

states that ñecoregions are land-surface areas that are grouped based on similarities in land use, potential 

natural vegetation, land surface form and soils. These underlying factors determine the character of 

watersheds and have a profound influence on background water quality and the type and composition of 

the biological communities in a stream or river and the manner in which human impacts are exhibited.ò  

The U.S. Geological Survey concurs, saying: ñEcoregion characteristics influence surface- and ground-

water quality, biological communities, and the types of human activities that will occur in an area.ò 

(Environmental Setting and Effects . . ., U.S.G.S., 2000) 

 

In Ohio, ecoregions are also significant to water resource assessments and regulations.  Ohio EPA partly 

bases its water quality standards, especially biocriteria, on the five types of ecoregions that had been 

designated for the state when the standards were set.  More specifically, ecoregions influence the criteria 

to be applied for warmwater habitat, which is the predominant aquatic life use designation for streams in 

Butler, Clermont, Hamilton and Warren counties.  When Ohio EPA assesses whether the regionôs 

streams attain their warmwater habitat potential, ecoregion influences the application of these biological 

indices: 
 

¶ index of biological integrity (IBI) 

¶ invertebrate health. community index (ICI) 

¶ modified index of well being (MIwB). 

 

Several ecoregional classification systems exist.  This chapter describes the classification system 

referenced by the Ohio EPA in its Guide to Developing Local Watershed Action Plans as well as the 

U.S. Geological Survey in its National Water Quality Assessment of the drainage basin encompassing 

watersheds of the Whitewater River, Great Miami River, Mill Creek and Little Miami River.  Both Ohio 

EPA and U.S. Geological Survey rely on the U.S. EPAôs Omernik ecoregion system, which is 

hierarchical and considers the spatial patterns of both the living and non-living components, such as 

geology, physiography, vegetation, climate, soils, land use, wildlife, water quality, and hydrology.  The 

Omernik hierarchy has four nested levels, with Level I being subdivided into smaller regions for Level 

II and so on. 
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All of the OKI region lies within the Level I ecoregion known as Eastern Temperate Forests, which is 

distinguished by its moderate to mildly humid climate, its relatively dense and diverse forest cover, and 

its high density of human inhabitants. 

 

The OKI region straddles two Level II ecoregions known as the Central USA Plains and the 

Southeastern USA Plains 

The Central USA Plains are distinguished by smooth plains with glacial moraines and lacustrine (lake) 

deposits as the surface materials.  The ecoregionôs pre-settlement vegetation was oak, hickory, elm, ash, 

beech and maple. 

 

The Southeastern USA Plains are distinguished by irregular plains with low hills and surface materials 

of residium and loess (soils deposited by winds).  The pre-settlement vegetation was mostly oak and 

hickory. 

 

Two Level III ecoregions split the OKI planning area: (1) Interior Plateau, and (2) Eastern Corn Belt 

Plains.  In the area, the Level III boundaries and Level II boundaries are the same. 
 

The Interior Plateau is found along the Ohio River corridor of Clermont and Hamilton counties.  This 

ecoregion bulges northward to include most of Hamilton Countyôs western half.  It is a diverse 

ecoregion with open hills and irregular plains in Clermont and Hamilton counties.  Fish community 

diversity is a distinguishing feature of the Interior Plateau. 
 

The Eastern Corn Belt Plains cover all of Butler and Warren counties, most of Clermont County and the 

eastern half of Hamilton County, except for the Ohio River corridor.  This ecoregion is  typified by 

gently rolling glacial till plains with moraines, kames and outwash features (Omernik and Gallant 1988, 

as cited in Ohio EPA 1997)  Before settlement, the area had plentiful natural tree cover.  Many of its 

soils are relatively loamy, rich and well-drained.  Glacial deposits of Wisconsian age are extensive.  

Areas with pre-Wisconsian till are more dissected and leached.  Originally, beech forests were common 

on the Wisconsinan soils while beech forests and elm-ash swamp forests dominated the wetter pre-

Wisconsinan soils.  Today, extensive corn, soybean, and livestock production affect stream chemistry 

and turbidity. 
 

Three Level IV ecoregions are found in the OKI planning area: 
 

1. Loamy High Lime Till Plains (ecoregion map unit 55b): This ecoregion covers nearly all of 

Butler County, a little more than half of Warren County and a small part of northern Hamilton 

County.  As part of the Till Plains, this subecoregion drains from north to south-southwest toward 

Cincinnati.  It is characterized by high lime, late Wisconsian glacial till with a well-developed 

drainage network and fertile soils.  Before settlement, the ecoregion flourished in beech forests 

and elm/ash swamp forests.  Oak/sugar-maple forests were also present.  The forests have been 

replaced by corn, soybean, wheat, livestock and dairy farming on artificially drained clayey soils. 

2. Pre-Wisconsian Drift Plains (ecoregion map unit 55d): This ecoregion covers much of eastern 

Hamilton County, a little less than half of Warren County and all parts of Clermont County north 

of the Ohio River Valley.  It is characterized by dissected, deeply leached, acidic, clay-loam 

glacial till and thin loess.  The soils in this region are poorly drained.  Historically, beech forests 

and elm/ash swamp forests were common.  Soybean, corn, tobacco and livestock are common in 

non-urbanized parts of this ecoregion. (Environmental Setting . . ., U.S. Geological Survey, 2000) 

 

http://www.eoearth.org/article/Forest_biome
http://www.eoearth.org/article/Swamp
http://www.eoearth.org/article/Essential_economic_activities#production
http://www.eoearth.org/article/Stream
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3. Outer Bluegrass (ecoregion map unit 71d): This ecoregion covers all but the northern edge of 

western Hamilton County and all of the Ohio River Valley in Hamilton and Clermont counties.  It 

is characterized by rugged terrain and woodlands.  Much of the land is farmed for hay, grain, 

cattle, hogs and poultry.  Unlike the soils in the Eastern Corn Belt Plains (Level III ecoregion), 

Outer Bluegrass soils are derived predominantly from sandstone, siltstone, shale and limestone 

bedrock.  Outer Bluegrass has a mixture of glaciated and unglaciated soils and is characterized by 

limestone bedrock, flat rubble streambeds and high relief near the Ohio River.  This ecoregion is 

also known as the Northern Bluegrass. 
 

Figure 2-11 below shows the Level IV ecoregions of the four-county study area. 
 

Figure 2-11: Level IV Ecoregions in Butler, Clermont, Hamilton and Warren Counties 
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Physiography 

Most of the four-county study area is within the Till Plains of the Central Lowland physiographic 

province.  The province is characterized by Pleistocene glaciations.  Advance and retreat of the glacial 

ice sheets produced a flat to gently rolling land surface that is cut by steep-walled river valleys of low to 

moderate relief.  Towards the south, glacial deposits are thin or absent, and erosion of less-resistant 

shale has produced a dissected hilly terrain of higher stream density.  The general topographic gradient 

is from north to south.  The study area includes the lowest elevation in the State of Ohio, which occurs 

along the banks of the Ohio River in southwestern Hamilton County.  The spot is 451 feet above sea 

level.  (Setting and Effects . . ., U.S.G.S., 2000) 

 

The Soil Survey of Hamilton County, Ohio (U.S. Department of Agriculture, 1982) states the Till Plains 

of the Central Lowland are characterized by structural and sedimentary basins, domes and arches that 

came into existence throughout the Paleozoic times of 550 to 250 million years ago.  Among these 

features is the Cincinnati Arch, which is described above in the geology section. 

 

In its groundwater pollution potential reports of the 1990s, the Ohio Department of Natural Resources 

described the physiography of the study areaôs four counties as follows: 

Butler County is characterized by steeply rolling uplands dissected by broad, flat-bottomed valleys.  The 

uplands are composed of late Ordovician shale and limestone bedrock covered by varying thicknesses of 

till deposits. 

Clermont County is characterized by broad, level to rolling uplands dissected by steep-sided stream 

valleys.  The topography in the upland areas primarily reflects the bedrock surface due to the thin glacial 

cover in these areas. 

Hamilton County is characterized by rolling uplands dissected by broad valleys. The uplands are 

composed of Late Ordovician shale and limestone bedrock and are covered by thin till deposits.  The 

valleys are filled with thick deposits of glacial and fluvial origin. 

Warren County is characterized by relatively flat-lying upland areas that have been dissected by streams.  

Valley sides are generally steep, particularly where bedrock is near the surface.  The major rivers have 

broad, flat-bottomed valleys.  The uplands are composed primarily of Ordovician shale and limestone 

bedrock covered by varying thicknesses of glacial till deposits. 

 

Within the four-county study area, the Till Plains of the Central Lowland divide into three Ohio subunits 

and one Indiana subunit.  Topographic variations in each Ohio subunit depend largely on the bedrock 

geology and glacial history of the region.  The one Indiana subunit is distinguished by the thickness of 

glacial till.  The four physiographic subunits are: 

 

1. Southern Ohio Loamy Till Plain  ╖  This Ohio physiographic subunit is characterized by end and 

recessional moraines between relatively flat-lying ground moraine.  The morainal features are cut 

by steep volleyed streams, with alternating broad and narrow flood plains.  Buried valleys filled 

with glacial-outwash deposits are common.  This subunit also contains interlobate areas 

characterized by extensive outwash deposits, outwash terraces, and border moraines; as such they 

are areas of focused groundwater discharge in the form of cold, perennial, groundwater-fed 

springs and streams.  Nearly all of the glacial deposits are underlain by Ordovician shale and 

limestone.  In small parts of northern Butler and Warren counties, glacial deposits are underlain by 

Silurian carbonates. 
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2. Illinoian Till Plain  ╖  This Ohio physiographic subunit is characterized by rolling ground moraines 

of older till and numerous buried valleys.  Its streams typically flow over exposed Ordovician 

shale and limestone. 

3. Dissected Illinoian Till Plain  ╖  This Ohio physiographic subunit is former glacial till plain where 

glacial deposits have been eroded from valley sides, resulting in a hilly topography and higher 

stream density.  Like the Illinoian Till Plain, this areaôs streams typically flow over exposed 

Ordovician shale and limestone. 

4. Dearborn Upland  ╖  This Indiana physiographic subunit is a bedrock plateau with rugged relief 

covering the southern two-thirds of the Whitewater River Basin, which is mostly in neighboring 

Indiana but has 7.3 river miles in western Hamilton County.  The plateau is overlain by 15 to 50 

feet of glacial till.  Bedrock in Ohioôs part of the Dearborn Upland consists of Ordovician shale 

and limestone. 

 

Part of the study area, namely western Hamilton County and the Ohio River corridor at the southern 

extremities of Hamilton and Clermont counties, is located within the Interior Low Plateau physiographic 

province.  More specifically, the described area is entirely within in the Outer Bluegrass Region of the 

Interior Low Plateau Province. 

 

The Outer Bluegrass is characterized by a dissected plateau of carbonate rocks with moderately high 

relief (300 feet).  The physiographic regionôs geology consists of Ordovician-age dolomites, limestones 

and calcareous shales.  Ridges show pre-Wisconsian drift.  The colluvium is typically silt-loam.  The 

regionôs boundaries are distinguished by Ohio River bluffs and bounded by three types of till plain (from 

west to east: Southern Ohio Loamy Till Plain, Illinoian Till Plain and Dissected Illinoian Till Plain). 

 

Outer Bluegrass soils lack the high lime content of the Wisconsian till soils predominant in Butler 

County and the northwestern half of Warren County.  Figure 2-12 on the next page is a map by the Ohio 

Department of Natural Resources showing the physiographic regions of Butler, Clermont, Hamilton and 

Warren counties in relation to the entire State of Ohio. 
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Figure 2-12: Physiographic Regions of Ohio 
 

 

 
 


