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Chapter 2: Water Resources in Southwest Ohio

Introduction and Purpose

The purpose of this chapter is describethe aquifers, rivers and streams that OKIvsfsito
protect througlwater quality management planninghe descriptionis from a regional planning
persgective which entails an intedisciplinary view of the natural characteristicegulatory
framework and scientific assessmenf water resources in Butler, Clermont, Hamilton and
Warren counties.

A clarification of terms is in order. The phra@gaterresource8 carriesmany meaning For

this chapter, the meaning ia: material source of wealth that occurs in a natural staiéhe

wealth can be actual or potentjdbut is ultimatelysupplied by nature.This definition lays a
conceptual foundation fatrecognizing the value of water resources and using them with care.
Regional water quality anagement planning proceeds frimeseviews. The same can be said

for wastewater management planning, which is a major function of water quality management
planrning because rivers and streams are predominandyréceiving waters for wastewater,
treated or untreated

In accordance with state and federal practitkes analysis is structured by watershedse

Ohio EPA defines a watershesl @narea of land frm whichsurface water drains intoc@mmon

outlet, such as aver, lake or wetland.Depending on its size arldcation, a watershed can

contain one or many of the following features: streadighes, ponds, lakesr wetlands.

ADrai nag@eadbddhigngd ¢ uni to ar e 9(Goideyordevelbpmg Awat
Local Watershed Action Plans in Ohi@hio EPA, 1997)The U. S. EPA notes #t
for a major river may encompass a number of smalgersheds that ultimately cbme at a

common po n tTerms of EnvironmenGlossary, Abbreviations and AcronynisS. EPA, 2010)

Using watesheds as their geographical framewaranners and others can methodically address

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

what iis known as the fAwatershed approach. o F
ashia coordinated framework for environment al
efforts on the highest priority problems within hydgittally defined geographic areas taking

into consideration bot h(TegmsoflEmvidonnaentd U.S.EPA) ace wa

Ohio EPA has adoptatie nationwide system d¢tydrologic Unit Codes for designating, naming
and organizing watershedsralnghout the state. OKI is following suibr its planning area
Hydrologic Unit Codes (HUCs) argystematicserial numbers.They denotemultiple levels of
HUC watershesl 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 kit the HUCOhio Region which encompasses the drainage
areaof the Ohio River Basin, excluding the Tennessee River Basin. It bears theddd©5.
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Level 2: SubRegion

A HUC subregioncan 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 subegions: Great Miami (0508), and Middle Ohio (0509They are

mapped in Figure-2 below:
Figure 2-1: Sub-Regions (HUC 4)
in Butler, Clermont, Hamilton and Warren Counties

- /t = =] J V- 1 v
\.‘, ( fr’ 1\‘\7’4;./\\\& o ! £ A ]
| W -
{ o & s —— i) o~
f — &
,r_ SIS ] I TN \\ "‘"-'——‘<~__________] 7/
. :
! | b 3
i | |
i f ] |
| | .8 |
H ! ! . L !
i ! } 2 {
| Great Miami | ol |
(o {
| |
i £ / |
| o ™, J"\j I!
| ot k- i !
i \ Ty {
il “‘\ RSN i i
) ! i
S { 1
——— /
A\ £ e i
r ’
lk'_ B {
$ r Ty
p // {
3 f bl
! s i
{ ) ]
o y /
_/,,: \,\, & f i
| A Middle Ohjio 1
i~ \\ V) ! !
— wd % ' f
L .-‘/ M.;’L‘? g "’ {
S Qg !
S b { i
j )L i
i { o N | i
i 4 v ~ 5' (
4 N \‘ r,r t
L s 1 {
3 - i H
] Ohio 3 X | ]
& . o
L HUC4 : [ !
1 : - \ P
v Boundaries \ .
¢ 1
{ 4 ! |
; 4 ! |
5 ‘ i i {
i N 4 f /
3 1N [ <
/ T g \‘\
1_4* A Y P | o !
\ S
| ‘ﬂr\\ '\\:“ {

Butler, Clermont,

Level 3: Basin

A HUC basin can subdivide or be the equivalent of a HUGreglon.
Hamilton and Warren counties are divided among two ba&resat Miami (050800), which is
equivalent to the Great Mia subregion, and Middle Ohidittle Miami (050902), which is a

subdivision of the Middle Ohio sutegion. In the OKI region, the basins coincide with the -sub
regions, so a separate map of the basins is not necessary.

Level 4: SubBasin
A HUC subbasinconsists of a surface drainage basin, a combination of drainage basins, or a
Butler, Clermont,

distinct hydrologic feature. Stlmmsins are also known as cataloging units.
Hamilton and Warren countiesimulativelyhaveparts offive subbasinswith eightdigit (HUC-

8) codesThey are tabulated in Tablelzand mapped in Figure2on the next page
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Table 2-1: Codes andNames for SubBasins (HUC 8)
in Butler, Clermont, Hamilton and Warren Counties

County or Counties in OKI Regio

SubBasin Name

Butler, Hamilton andNarren

8-digit HUC

Lower Great Miami

Butler and Warren

05080002
05080003 | Whitewater
05090201 | Ohio BrushWhiteoak mostly Clermont, partly Hamilton
05090202 Little Miami Clermont, Hamilton and Warren, marginally
Butler
Middle Ohio-Laughery Butler and Hamilton

05090203

Figure 2-2

: Sub-Basins (HUC 8)
Hamilton and Warren Counties
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Level 5: Watershed
A HUC watershed is a land are&40,000 to 250,000 acréisat drains to aiver or stream. Its
boundaries typicallydilow topographic features such as ridge linBsitler, Clermon, Hamilton
and Warren countiesumulatively haveall or part of22 watershedsvith 10-digit (HUC-10)
codes. They are tabulatedTable2-2 below and mapped in Figure3on the next page

Table 2-2: Names forWatersheds(HUC 10)
in Butler, Clermont, Hamilton and Warren Counties

10-digit HUC | WatershedName County or Countiesin OKI Region
0508000203 | Bantas Forkrwin Creek marginally inButler and Warren
0508000204 | Bear CreelGreat Miami Rver Warren
0508000205 | Sevenmile Creek Butler
0508000206 | Fourmile Creek Butler
0508000207 | Dicks Creek mostly inButler andpartly inWarren
0508000208 | Indian Creek Butler
0508000209 | Taylor CreekGreat Miami River Hamilton
0508000308 | Whitewater River Butler and Hamilton
0509020111 | Bullskin CreekOhio River Clermont
0509020112 | Twelvemile CreekOhio River mostly inClermont angartly inHamilton
0509020204 | Caesar Creek Warren
0509020205 | Sugar Creeltittle Miami River Warren
0509020206 | Headwaters Tad Fork marginally inWarren
0509020207 | East Fork Todd Forodd Fork Warren
0509020208 | Turtle CreekLittle Miami River Butler and Warren
0509020209 | O 6 B a n n o +hittleOviaeieRikver | mostlyin Clermont and Warren, marginally
Butler and Hamilton
050920211 | Fivemile Creekkast Fork Little] Clermont
Miami River
0509020212 | Cloverlick Cre&-East Fork Little| Clermont
Miami River
0509020213 | Stonelick Creekast Fork Little| mostly in Clermont, marginally in Warren
Miami River
0509020214 | Sycamore Creekittle Miami River | mostly in Hamilton, partly in Clermon
marginally in Warren
0509020301 | Mill Creek Butler and Hamilton
0509020302 | Muddy CreekOhio River Hamilton
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Figure 2-3: Watersheds (HUC 10)

in Butler, Clermont, Hamilton and Warren Counties
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Level6: SubWatershed

to 40,000 acresThe fourcounty study area hadl or part of80 subwatershed with 12digit (HUC-12) codes
and mapped in

are tabulaed on the

They

next pagein

Table

23

Figure

A HUC subwatershed is generally the smallest and rfarstlized layer Subwatersheds usually cover 10,000
i 24:
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Table 2-3: Names for SubWatersheds (HUC 12)
in Butler, Clermont, Hamilton and Warren Counties

12-digit HUQ Watershed Name 12-digit HUQ Watershed Name
050800020306 | Town of Germantown-Twin Creek 050902020501 |Sugar Creek
050800020403 |Clear Creek 050902020504 [Newman Run-Litle Miami River
050800020404 |Dry Run-Great Miami River 050902020606 |Litle 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-Litle Miami River
050800020701 |Elk Creek 050902020802 L ittle Muddy Creek
050800020702 | Browns Run-Great Miami River 050902020803 | Turtle Creek
050800020703 | Shaker Creek 050902020804 |Halls Creek-Litle Miami River
050800020704 | Dicks Creek 050902020901 Muddy Creek
050800020705 |Gregory Creek 050902020902 |0'Bannon Creek
050800020706 | Town of New Miami-Great Miami Riv gr 050902020903 | salt Run-Litle Miami River
050800020802 | Brandywine Creek-Indian Creek 050902021101 |Solomon Run-East Fork Litle Miami R
050800020803 |Beals Run-Indian Creek 050902021102 |Fivemile Creek-East Fork Litlle Miami
050800020901 |pleasant Run 050902021103 | Todd Run-East Fork Litle Miami Riv et
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 Litle Miami River
050800020905 | Taylor Creek 050902021204 |Backbone Creek-East Fork Litlle Miam
050800020906 | Jordan Creek-Great Miami River 050902021301 |Headw aters Stonelick Creek
050800020907 | Doublelick Run-Great Miami River 050902021302 |Brushy Fork
050800030807 [Headw aters Dry Fork Whitew ater Rivgr 050902021303 [Moores Fork-Stonelick Creek
050800030808 |Howard Creek-Dry Fork Whitewater Rjvef 050902021304 |Lick Fork-Stonelick Creek
050800030809 |Lee Creek-Dry Fork Whitew ater River 050902021305 |salt Run-East Fork Litle Miami River
050800030810 | Jameson Creek-Whitew ater River 050902021401 [Sy camore Creek
050902011102 | Turtle Creek-Ohio River 050902021402 |Polk Run-Litle Miami River
050902011103 |West Branch Bullskin Creek 050902021403 |Horner Run-Litle Miami River
050902011104 | Buliskin Creek 050902021404 |puck Creek
050902011106 |Bear Creek-Ohio River 050902021405 [Dry Run-Litle Miami River
050902011107 | Little Indian Creek-Ohio River 050902021406 |Clough Creek-Litle Miami River
050902011201 |Headw aters Big Indian Creek 050902030101 |East Fork Mill Creek-Mill Creek
050902011202 |North Fork Indian Creek-Big Indian Crgek [ 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 New port-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 explainedQvilll ird s
Regional Water Quality Management Plan, Summary Rd@ift, 1977). Tme has not lessened the
rel evance of t he rommehensive segiohdl watee quaity planriing entist accGu@t
for the dynamic relationship between the rmaade 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 déve p me n t of | anfddedomant@be apr d nd o3 ma
identifies the regiondsl nnarteucroagini d h aorna cotfe rtisati c
chapter describes the relgnpptendés geol ogy, physi o

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 hdps answer vital questions about how much and what kinds of development our water
resources can support in Butler, Clermont, Hamilton and Warren counties.tainCeatural
characteristichave ailmiting effect ondevelopment.lt is important to know wherthe natural features
perform functions critical to water quality.

Geology
Geology is a good startingoint to describenatural characteristicbecause itiinfluences watershed

management in several ways. As an example, different bedrock materials alyth@vsoils 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 velily of water running through the channdh addition, porous material

such as sand, gravel or limestone can act as a conduit and/or reservoir for ground water, whereas soli
bedrock, clays and shales serve ami®@ to subsurface water flowM{ddle East Fork Watershed

Action Plan East Fork Watershed Collaborative, 2009)Itimately, regional geology influences the
quality of surface and groundwater resources. The distribution of various types of geologic materials in
the subsurface gwerns the trasport 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 Evatesr{(mental Setting

and Effects on Water Quality in the Great and Little Miami River Basins, Ohio and Indie8a,
Geological Survey, 2000).

As noted in th&kegional Water Quality Management PIgDKI, 1977), the geologic history of the OKI
region begins wh the formation of the earth and its hard core of igneousffireed) rock. This forms

the areabs fAibasement complex, 6 which has an av
important rock layersarethe sedimentary rockthatformed inshallow seasoveringthe region during

the Ordovician Period of 520 ta1@ million years ago. Clays, silts, sands and lime settled to the bottom
as sediments, and later hardened into rock. Successive deposition, with some intermittesmduplift
eroson, gave this region a geologprofile with thesdayers: PreCambrian (at least 560 million years
ago),Cambrian (at least 520 millioyears ago), Ordovician (at least 440 million years ago) and Silurian
(at least 410 million years ago).

With afew exceptons, ther e g | expoged bedrdcis of Ordovician Age. Thexceptiors are small
Silurian Ageoutliersin northern Warren Counfyas illustratedn Figure 25 on the next page
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Figure 2-5: Ordovician and Silurian Geology

Bellefontaine
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NOTE: The southeasternftHamilton County and the southern part of Clermont County have Ordovician geology.
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Limestonsand shaless | t er nat e t hr ough mopsofile. &de oftrdtleis notetlgei 0 n ¢
important factor, but parent material and its relationship saiitiace character, when decomposed and
eroded, is of major consideration.

Toward the end of the Ordovician Perjod t he eart hés crust began to
began to rise in relation to the area around its margin. This uplift cextifor several hundred million
years, forming the domal structucalled the Cincinnati ArchAlong thearchaxis, bedrock is nearly
horizontal but overall dips 5 to 10 feet per mile towards the aatthwest. The crest of the Cincinnati

Arch is about75 miles wide. Figure 26 below shows how the axis of the arch passes through Butler
and Hamilton countiesDuring the Paleozic Era, the arch was an area of emergent land in shallow seas,
and it flanks were the sites of extensive sediment depositicar the end of the Palemz Era the
shallow seas reded and a long episode of erosion occurred, forming a flat erosional surface that later
was dissected by stream. Because of this-ggbsitional erosion, older rocks are found in the center

of the ach; younger rocks outcrop along the margigsvironmental Setting and Effects on Water
Quiality, U.S. Geological Survey, 2000).

Figure 2-6: Cincinnati Arch
(fromEnvironmental Setting and Effects on Water Quality in the Great and Little MsaDihRiverdBesliabeS. G.S., 2000)
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After the final emergence of l and from the wat
began. This continued until the eroded surface was reduced to a peneplain, an almost flat surface. Pre
glacial rivers and streamBowed at about the same elevation as the present hilltops, but the drainage
pattern was wholly different. Bef or e glwhiachi al
had ts headwaters in the Appalachiaighlands ofwhat are nowNorth Carolina and/irginia. From

this source, the Teays flowed northwestward across prdagritVest Virginia and entered Ohio near
Portsmouth The Ice Age in OhjoOhio 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 Indiai@ontinuing its westward path across Indiana and
lllinois, the Teays eventually joined tlaacestraMississippi River inwestern lllinois. Figure 26 on

the preceding page shows the general location of Teays River Valley and its tributaries in the Ohio
KentuckyIndiana region.

About one million years ago, the first glacial advanme-(llinoian, formerly Kansahto influence the

region created an ice damross he Teays drainage basin. This natural impoundioenteda system

of connectedfingerlakesin southern Ohio and adjacent parts of Kentucky and West Virgiiiae
7,000squaremile lake system eventually spilledver low drainage divides and established new
drainage patterns. These new drainage channels cut 250 feet below the elevation of the Teays. Thi
Deep Stage Valley System | ater formed the bedr
glacial outwash and alluvium (flowing water depositd)he region still bears drainage featufesned

by the lllinoian 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 8tting and Effects on Water Quality in the Great and Little
Miami River Basins, Ohio and Indiandne United State§eological SurveyU.S.G.S.)summarized the
study ar e a ®@ybygesaibirglyaee epolds of Pleistocene glaciatioBach gla@tion left
behind adistinctmixture of unconsolidated deposits.

The oldest deposits are undifferentiated drift associated withlipg an glaciations that occurred more
than 300,000 years ago. These deposits are exposed along the Ohim Rattern Hamilton and
Clermont counties

Glacial drift deposited during the lllinoian glaciations (130,000 to 300,000 years ago) is confined mostly
to the Todd Fork and East Fork Little Miami River watershealich overlap the study area in
Clermont County

The most recent glaciations, the Wisconsiaecurred 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 Hami@ounty. Figure 27 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 Figure72also illustrates thgeneralizedylacial geology of Butler, Hamilton and
Warren countieand northern Clermont County in relation to other counties with water resources that
ultimately flow through the foucounty study area.

Page | 212



Figure 2-7: Generalized Glacial Geology of the Great and Little Miami River Basins
(fromEnvironmental Setting Effieicts on Water Quality in the Great and Little Miami River Basins, Ohld.Sn18di2000)
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The five geological map units shown on the previous page in Figurev8re summarized by.S.G.S.
as follows

1. Till, which is unconsolidated glaali 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 coarsgrained, stratified sediment consisting of wsdkted sand and gravel.
Outwash wa 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 beneathajoosttream
valleys in Butler, Clermont, Hamilton and Warren counties. Since the PleistBpecé (Ice
Age), these outwash deposits have been covered by recent alluvial deposits.

3. Lacustrine deposits, which are figeained stratified sediments consigtiof alternating well
sorted silt and clay layersThey were accumulated in lake environments formed in basins or
valleys dammed by glacial ice.

4. Quaternary sedimegt which are composed of glacial and recently deposited alluvium.
Quaternary sediment idgent or sparse near the limit of glaciations and in the dissected area
within the glaciated region.

5. Exposedbedrock or nosglacial sediments, which occupy the western extreme of Hamilton
County, next to the west bank of the Whitewater River.

Glacial depsits cover mostof the study areaThick till and outwash degsitsare found inthe buried
valleys created by tributaries to thacient Teays River. Clay and silt confining units and sand and
gravel sediments are complexly distributed throughout themeg

Since the retreat of the last glacieveathering anderosional forces have developed our current
landforms fronthe glacial material The many types of Ice Age deposits can be broadly classified into
two distinct groups: (1) watdaid glacial owvash and sediments, or (2) 4lzd glacial till. Glacial
outwash is sorted andratified by differences in meltater velocity and volumes. Glacial till is a
mechanical mixture of varied particle sizes that are transported in the advancing ice artddlepthse

old surface.

The Division of Geological Survey at the Ohio Department of Natural Resol@&#$R) mapped the
glacial geology of the foucounty study area in generally the same fashion as the 3.SM8h one
distinct differencen terminolog: moraine T h e O D®laRial $ap of Ohioshows seven types of
moraine, which i mound, ridge or other distinatcumulation of unconsolidateshd unsortedlacial
debris (soil and rockyleposited chiefly by the direct action of glacial.ic®f thoseseven types of
moraine, six are found in the feaounty study area:

Wisconsinan ground moraine

Wisconsinan ridge moraine

lllinoian ground moraine

lllinoian dissected ground moraine

Prelllinoian ground moraine

Prelllinoian dissected ground moraine

= =8 =48 -8 _a_9

Figure 28 on the next pagilustrates the glacial deposité 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 oButler, Clermont, Hamilton and Warren counties is diverse and
complex This is evident on detailed, smaller scale maps suSidigial Geology of the Ohio Portions
of the Cincinnati and Falmouth 30 X 60 Minute Quadylas which the Ohio Division of Geological
Survey published in 2004. The map designates 26 surficial units for thediaoty study area and
shows much greater topographic detail. It can be accessed online at:
ftp://ftp.dnr.state.oh.us/Geologicaly/SumeialPDF_Drafts/CincinattiFallmouth_Surficial_v4.pdf

Economically Ice Age legacies benetite OKI regioneveryday. The rich agricultural soils formed on
glacial deposits produce a bounty of plant and animal produtk® Ohio River which formed in
association with the&ce sheetsserves as a major transportation routeh e r egi onés gl ac
sand and gravel constitute a significant value in mineral wealth.

Butler and Hamilton counties are prolific sand and gravel producers ineatlséttraditionally ranks
among the top five for such mineral production. Sand and gravel areolsiwatural resources. Their
widespread distribution in the OKI region lowers transportation costs to construction sites and road
projects. Each blackiémgle on Figure -® below shows the location of a sand and gravel mining
operation in of the foucounty study area.

Figure 2-9: Sand and Gravel Mining Locations
in Butler, Clermont, Hamilton and Warren Counties

(fromEnvironmental Setting and Effed&ter Quality in the Great and Little Miami River Basins, Ohiolasd Gidar2000)
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T h e r eugconsatidatedquifers, which were formed by melting glacjembundantly provide fresh
water for domestic and industrial us€igure 2-10 on the next page shat h e r éugiedvalldy s
aquifersin relation to other groundwater resources throughout.Ohio
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Figure 2-10: Yields of the Unconsolidated Aquifersof Ohio
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Buried valley aquifers derive their namerfraheirlocaton in the preglacial bedrock river valleys that

have been left buried beneath unconsolidated glacial deposits. The ancient valleys received sand an
gravel washing out from melting glaciersUnconsolidated and and gravel are ideal for Hoig
groundwater because of the relatively large pore spaces between their particles.

Environmentally, Ice Age featuresan either broaden or limit h e r dagdi usenoptions. Thick,
impermeable deposits of claigh glacial till provide good sites fdandfills because the clays prevent
landfill fluids from leaching into groundwater supplies. Glacial deposits of sand and gravel provide
excellent, weHldrained sites for development. These same sand and gravel areas, however, are highly
vulnerable togroundwater contamination. And some of the gialf deposits are subject to landslide
problems.

Ecoregions
For any given area, geol ogy has a majJheUS.ERA | ue

states that ecor emilardies & gdolagy, @hysiographyt vedeiatomn climate, svils,

|l and use, wi | dl OHieo aBRdedwspevelapinglgoal. Watershed ActiBlans

st at e soregitna dre |dhdurface areas that are grouped based on similarities in $@ngaotential

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 o
the biological communities in a streamrover and the manner in which human impacts are exhibited.
The U.S. Geological Survey concur s, Sang groumd: =
water quality, biological communities, and the types of human activities that will ocaumin ar e a .
(Environmental Setting and Effects . U.S.G.S., 2000

In Ohio, ecoregionsrealsosignificant to water resource assessments and regulations. Ohio EPA partly
bases its water quality standards, especially biocriteria, on the five typesrefjieas that had been
designated for the state when the standards were set. More specifically, ecoregions influence the criteri
to be applied for warmwater habitat, which is the predominant aquatic life use designation for streams in
Butler, Clermont, lmilton and Warren counties. When Ohio EPA assesses wiethes r egi o
streams attain their warmwater habitat potential, ecoregion influences the application of these biological
indices:

1 index of biological integrity (I1BI)
1 invertebrate health. commuyiindex (ICI)
1 modified index of well being (MIwB).

Several ecoregional classification systems exidthis chapter describes the classification system
referenced by the Ohio EP its Guide to Developing Local Watershed Action Plasswell asthe

U.S. Geological Survey ints National Water Quality Assessment of the drainage basin encompassing
watersheds of the Whitewater River, Great Miami River, Mill Creek and Little Miami RBeth Ohio

EPA and U.S. Geological Survey rebn the U. S. B me&riksecoregion system, which is
hierarchical and considers the spatial patterns of both the living antivimghcomponentssuch as
geology, physiography, vegetation, climate, soils, land use, wildlife, water quality, and hydrdlogy.
Omernik hierarchy hafour nestedevels, with Level | being subdivided into smaller regions for Level

Il and so on.
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All of the OKI region lies withinthe Level | ecoregion known asa&ernTemperate-orests whichis
distinguished by its moderate to mildly humid climateydisitively dense and diverse forest cover, and
its high density of human inhabitants

The OKI region straddlestwo Level 1l ecoregions known athe Central USA Plains dnthe
Southeastern USA Plains

The Central USA Plains are distinguished by smooth plaith dacial moraines and lacustrine (lake)
deposits as the surface materialsh e e ¢ o pressettiernemtévegetatiowasoak, hickory, elm, ash,
beech and maple.

The Southeastern USA Plains are distinguished by irregular plains with low hillsidadesmaterials
of residium and loess (soils deposited by winds). Thesetdement vegetation wamsostly oak and
hickory.

Two Level Il ecoregions split the OKI planning ar€d) Interior Plateau, and (2) Eastern Corn Belt
Plains In the area, thedvel Ill boundaries and Level Il boundaries are the same.

The Interior Plateau is found along the Ohio River corrmfo€lermont and Hamilton counties. This
ecoregion bulgesiorthwardt o i ncl ude most o f Ha mi tis & diver€&&o u nt
ecoregion with open hills and irregular plains in Clermont and Hamilton counfesh 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 Gulititg a
eastern half of Hamilton County, except for the Ohio River corridor. This ecoregitypiSed by
gently rolling glacial till plains with moraines, kames and outwash feat@ne®ink and Gallant 1988,

as cited in Ohio EPA 1997Before settlemean the area had plentiful natural tree cover. Many of its
soils are relatively loamy, rich and weltained. Glacial deposits of Wisconsian age are extensive.
Areas with preWisconsian till are more dissected and leach@dginally, beechorestswere common

on the Wisconsinan soils while beech forests and-abh swampforests dominated the wetter pre
Wisconsinan sts. Today, extensive corn, soybean, and livestoductionaffect streamchemistry

and turbidity.

Three Level IV ecoregions are found in the OKI planniregpar

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 Ispzat of northern Hamilton
County. As part of the Till Plains, this subecoregion drains from north to-southwestdaward
Cincinnati. It is characterized by high lime, late VWissian glacial till with a welteveloped
drainage network and fertile if® Before settlement, the ecoregion flourished in beech forests
and elm/ash swamp forests. Oak/sugaple forests were also present. The forests have been
replaced by corn, soybean, wheat, livestock and dairy farming on artificially drained cldgey so

2. PreWisconsian Drift Plaia (ecoregion map unit 55d)his 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 dissectexbptly leached, acidic, cldgam
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 ir
nonurbanized parts of thiscoregion. Environmental Setting . .U.S. Geological Survey, 2000)
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3. Outer Bluegrass (ecoregion map unit 71d@his ecoregion covers all but the northern edge of
western Hamilton County and all of the Ohio River Valley in Hamilton and Clermont coultities.
Much of the land is farmed for hay, grain,

is characterized by rugged terrain and woodlands.
cattle, hogs and poultryUnlike the soils in the Eastern Corn Belt Plajhsvel Il ecoregion),
Outer Bluegrass soils are derived predominantly from sem#s siltstone, shaland limestone

bedrock. OuteBluegrass has a mixture of glaciated and unglaciated soils and is characterized by
limestone bedrock, flat rubble streambeds and high relief near the Ohio Riverecoregion is

also known as the Ndrérn Bluegrass.
Figure 211 below shows the Level IV ecoregions of the feounty study area.

Figure 2-11: Level IV Ecoregions in Butler, Clermont, Hamilton and Warren Counties
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Physiography
Most of the fourcounty study area isvithin the Till Plainsof 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 byvetdled river valleys blow to
modeate relief. Towards the soythlacial depsits arethin or absent, and erosion of lggsistant

shale has produced a dissected hilly terrain of higher stream dehbkitygeneral topographic gradient

is from north to south The study area includesetiowest 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.SG.S, 2000

The Soil Survey of Hamilton County, Ohi0.S. Dertment of Agriculture, 1982) states the Till Plains

of the Central Lowland are characterized by structural and sedimentary basins, domes and arches the
came into existence throughout the Paleozoic times of 550 to 250 million years ago. Among these
featues is the Cincinnati Arch, which issk¥ibed above in the geologgction

In its groundwater pollution potential reports of the 1990s, the Ohio Department of Natural Resources
described the physiography of: the study areads
Butler County is characterized by steeply rolling uplands dissected by broambttianed valleys The

uplands are composed of late Ordovician shale and limestone bedrock covered lytharresses of

till deposits.

Clermont County is characterized byoad, level to rolling uplands dissected by stsieled 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 dissetigdroad 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 Countys characterized by relatively flting 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, flatbottomed valleys. The uplands are composed primarily of Ordovician shale anamenest
bedrock covered by varying thicknesses of glacial till deposits.

Within the fourcounty study areaheTill Plains of the Central Lowland dividato three Ohicsubunits

and one Indiana subunitTopographic variations in each Ohio subunit depergklgron the bedrock
geology and glacial history of the regioithe one Indiana subunit is distinguished by the thickness of
glacial till. The four physiographic subunits are

1. Southern Ohio Loamy Till Plainy This Ohio physiographic subung charactazed by end and
recessional moraines between relativelyff@tg ground moraine. The morainal features are cut
by steep volleyed streams, witheahating broad and narrow fldglains. Buried valleys filled
with glaciatoutwash deposits are commonThis subunit also contains interlobate areas
characterized by extensive outwash deposits, outwash terraces, and border moraines; as such the
are areas of focused groundwater discharge in the form of cold, perennial, growfddater
springs and streams. elrly all of the glacial deposits are underlain by Ordovician shale and
limestone. In small parts obrthernButler and Warren countieglacial deposits are underlain by
Silurian carbonates.
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2.1'1'1'i noi an TOhiophysiBdrapghicrsubuni isharaktthrizesl by rolling ground moraines
of older till and numerous buried valleydts streams typically flow over exposed Ordovician
shale and limestone.

3.Di ssected Il linoian Till Pl ain 8l Thi se Ohi c
glacial deposits have been eroded from valley sides, resulting in a hilly topography and higher
stream density. Like thélinoian T i | | Pl ai n, this areabs stre

Ordovician shale and limestone.

4.Dear bor n Upl ana ghysiographic Bubung a bedrack @ateau with rugged relief
covering the southern twihirds 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 gl aci al ti . Bedrock in Ohiobds pa
and limestone.

Part of the study area, namely western Hamilton County and the Ohio River cairith& southern
extremities oHamilton and Clermont coues is located within the Interior Low Plateau physiographic
province. More specificallythe described area is entiredythin in the Outer Bluegrassegion of the
Interior Low Plateau @vince.

The Outer Bluegrass characterized by a dissected phateof carbonate rocks with moderately high
relief (300 feet). The physi ogragegdldmdes, lineegtonesn 6 s
and calcareous shales. Ridges show\Wgigconsian drift. The colluvium is typically sibam. The

r e g $ bmumdaries 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 lllinoian Till Plain).

Outer Bluegrass soils lack the high lime contenth& Wisconsian till soils predominant in Butler
County and the northwesternlhaf Warren County. Figure-22 on the next page is a map by the Ohio
Department of Natural Resources showing the physiographic regions of Butler, Clermont, Hamilton and
Warrencounties in relation to the entire State of Ohio.
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Figure 2-12: Physiographic Regions of Ohio
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