
 

 

 

 

 

7. Preliminary Geotechnical Engineering Report completed by 
IDE – November 28, 2016 
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APPENDIX B 
 

SOIL BORING LOGS



B-1

16045A-41

Proposed Redevelopment at Seymour Av.

Port of Greater Cincinnati Development

Seymour Av., Cincinnati, OH 45212

Ground Surface
Pavement
1.5" Asphat
4" Stone Base
Lean CLAY
Stiff Brown Sandy Lean CLAY (CL) moist 
w/variable amounts of sand and trace gravel

Lean CLAY
Hard to Very Stiff Gray dry Sandy CLAY 
(CL) w/variable amounts of sand, rock 
fragments  at 14.5 ' depth 

Become moist at the last sample

End of Boring at 20 feet
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B-2

16045A-41

Proposed Redevelopment at Seymour Av.

Port of Greater Cincinnati Development

Seymour Av., Cincinnati, OH 45212

Ground Surface
ASPHALT

FILL
CLAY with base stone
Clayey SAND
Medium dense to loose moist Brown Clayey 
SAND w/trace gravel

Lean CLAY
Hard to Very Stiff  blueish Gray moist Silty 
CLAY (CL) w/trace to some Limestone 
Fragments
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IDE, Inc.
2451 Crowne Point Drive

Cincinnati, OH  45241

Drilling Co.:
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B-3

16045A-41

Proposed Redevelopment at Seymour Av.

Port of Greater Cincinnati Development

Seymour Av., Cincinnati, OH 45212

Ground Surface
Stone Base

Sandy CLAY
Stiff to Very stiff Brown Sandy CLAY (CL) 
w/Limestone Fragments

Lean CLAY
Very Stiff  to Stiff gray moist CLAY (CL) 
w/trace limestone Fragments

End of Boring at 20 ft deep

0

-1

-13

-20

SS

SS

SS

SS

SS

SS

18

18

4

18

18

18

4-7-7

6-8-12

7-14-9

13-9-7

3-13-5

5-6-6

10 20 30 40

14

20

23

16

18

12

11

13

Central Star Drilling

2 1/4" ID HSA

11/03/16

20'

n/a

17'

Log of Borehole

Project No:

Project:

Client:

Location:

IDE, Inc.
2451 Crowne Point Drive

Cincinnati, OH  45241

Drilling Co.:

Drill Method:

Drill Date:

Explored Depth:

Water Level on Completion:

Sheet: 1 of 1
Hole Caved at:

SUBSURFACE PROFILE SAMPLE

D
ep

th
 (f

t)

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

S
ym

bo
l

W
at

er
 L

ev
el

Description

D
ep

th
 / 

E
le

v.

Ty
pe

R
ec

ov
er

y 
(in

)

S
P

T 
V

al
ue

Standard Penetration
Test

blows/ft

N
-V

al
ue

Natural
Moisture
Content 

(%)

Pocket
Penetro-

meter
(tsf)



B-4

16045A-41

Proposed Redevelopment at Seymour Av.

Port of Greater Cincinnati Development

Seymour Av., Cincinnati, OH 45212

Ground Surface
Sand and Gravel base

LEAN CLAY
Stiff to Soft Brown dry SILTY CLAY (CL) 
w/Limestone boulders

soft in SS sample from 3.5'-5'

LEAN CLAY
Stiff Brown moist SILTY CLAY (CL) 
w/somesand and trace gravel

LEAN CLAY
Stiff Dark Gray moist CLAY (CL) w/some 
sand

End of Boring at 20 feet deep
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16045A-41

Proposed Redevelopment at Seymour Av.

Port of Greater Cincinnati Development

Seymour Av., Cincinnati, OH 45212

Ground Surface
LEAN CLAY (FILL)
Soft to medium stiff Brown moist SILTY 
CLAY (CL) w/ little gravel

Become stiff at 6' deep

LIMESTONE COBBLES
LIMESTONE Cobbels  w/some Brown Silty 
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16045A-41

Proposed Redevelopment at Seymour Av.

Port of Greater Cincinnati Development

Seymour Av., Cincinnati, OH 45212

Ground Surface
Pavement
Concrete 4"
Gravel Base 2"
LEAN CLAY (FILL)
Stiff to Soft Light Brown SILTY CLAY 
w/Limestone Fragments

FAT CLY
Medium Stiff to Very Stiff Brown Sandy 
CLAY (CH) w/trace Limestone Fragments

End of Boring at 20 ft deep
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LABORATORY TEST RESULTS 
 



·   Civil Engineering
·   Land Surveying
·   Environmental
·   Geotechnical
·   Materials Testing
·   Construction Inspection

Client: Port of Greater Cincinnati Development Authority Tested by: B.G.
Project: Proposed Development at Seymour Av. Date: 11/8/2016

Location: Seymour Avenue Cincinnati, OH Checked by M.E.
Project No: 16045A-41 Date: 11/9/2016

Boring # B1 B1 B2 B2 B3 B3
Sample # S-2 S-3 S-3 S-4 S-3 S-5

Depth 3.5'-5' 6'-7.5'  6.0'-7.5' 8.5'-10'  6.0'-7.5' 13.5'-15'
Moisture Can # f6 g7 d7 h4 b3 i4

Wt. Can + Wet soil 310.45 318.01 331.91 344.26 237.87 315.48
Wt. Can + Dry soil 265.72 279.95 289.47 296.21 219.77 278.22

Wt. Water 44.73 38.06 9.53 48.05 18.1 9.76
Wt. Cup 50.86 50.81 50.6 50.06 50.46 51.08

Wt. of Dry Soil 214.86 229.14 56.23 246.15 169.31 77.36
Water Content % 21 17 17 20 11 13

Boring # B4 B4 B5 B5 B6 B6
Sample # S-3 S-4 S-3 S-4 S-3 S-4

Depth  6.0'-7.5' 8.5'-10'  6.0'-7.5' 8.5'-10'  6.0'-7.5' 8.5'-10'
Moisture Can # b6 h5 g3 a7 e3 e7

Wt. Can + Wet soil 335.98 317.18 314.44 329.06 328.92 330.69
Wt. Can + Dry soil 298.23 281.06 283.42 309.83 275.24 285.11

Wt. Water 37.75 36.12 31.02 19.23 53.68 45.58
Wt. Cup 50.06 50.17 50.38 50.02 50.41 50.45

Wt. of Dry Soil 248.17 230.89 233.04 259.81 224.83 234.66
Water Content % 15 16 13 7 24 19

Approved M.E.

INFRASTRUCTURE & DEVELOPMENT ENGINEERING, INC.

Standard Test Methods for Laboratory Determination of Water (Moisture) Content of Soil and 
Rock by Mass ASTM D2216



·   Civil Engineering
·   Land Surveying
·   Environmental
·   Geotechnical
·   Materials Testing
·   Construction Inspection

Client: Port of Greater Cincinnati Development Authority Tested by: M.E.
Project: Proposed Development at Seymour Av. Date: 11/18/2016

Location: Seymour Avenue Cincinnati, OH Checked by M.E.
Project No: 16045A-41 Date: 11/18/2016

Sample: B1-S2, S3 3.5'-5.0' & 6.0'-7.5'

Sieve 
Number

Diameter   
(mm)

Mass of 
Sieve (g)

Mass of 
Sieve & Soil 

(g)

Soil Retained 
(g)

Soil Retained 
(%)

Soil Passing 
(%)

#4 4.75 462.6 463.64 1.0 1.4 99
#10 2.00 431.8 434.98 3.2 4.2 94
#20 0.85 622.94 630.38 7.4 9.8 85
#40 0.43 552 558.18 6.2 8.2 76
#200 0.075 493.59 508.81 15.2 20.1 56
Pan 470.42 42.6 56.3 0

TOTAL: 75.65 100.0

ASTM D422
Sieve Analysis Data Sheet

Sieve Diameter % Passing % Passing

#4 4.75 100
10 2 100
40 0.425 100
200 0.075 100
#4 4.75 0
10 2 0
40 0.425 0
200 0.075 0

% Gravel: 1 D10: Cu:
% Sand: 42 D30: Cc:

% Fines: 56 D60:
USCS Soil Classification: Sandy Lean CLAY

Grain Size Distribution Curve 

INFRASTRUCTURE & DEVELOPMENT ENGINEERING, INC.
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·   Civil Engineering
·   Land Surveying
·   Environmental
·   Geotechnical
·   Materials Testing
·   Construction Inspection

Client: Port of Greater Cincinnati Development Authority Tested by: M.E.
Project: Proposed Development at Seymour Av. Date: 11/15/2016

Location: Seymour Avenue Cincinnati, OH Checked by M.E.
Project No: 16045A-41 Date: 11/15/2016

Sample: B2-S3,S4 6'-7.5 , 8.5'-10.0'

Sieve 
Number

Diameter   
(mm)

Mass of 
Sieve (g)

Mass of 
Sieve & Soil 

(g)

Soil Retained 
(g)

Soil Retained 
(%)

Soil Passing 
(%)

#4 4.75 462.6 462.6 0.0 0.0 100
#10 2.00 431.8 438.1 6.3 3.3 97
#20 0.85 622.94 633.4 10.5 5.5 91
#40 0.43 552 590.0 38.0 20.1 71
#200 0.075 493.59 563.4 69.8 36.9 34
Pan 470.42 64.70 34.2 0

TOTAL: 189.4 100.0

ASTM D422
Sieve Analysis Data Sheet

Sieve Diameter % Passing % Passing

#4 4.75 100
10 2 100
40 0.425 100
200 0.075 100
#4 4.75 0
10 2 0
40 0.425 0
200 0.075 0

% Gravel: 0 D10: Cu:
% Sand: 66 D30: Cc:

% Fines: 34 D60:
USCS Soil Classification:

Grain Size Distribution Curve 

Clayey SAND

INFRASTRUCTURE & DEVELOPMENT ENGINEERING, INC.
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·   Civil Engineering
·   Land Surveying
·   Environmental
·   Geotechnical
·   Materials Testing
·   Construction Inspection

Client: Port of Greater Cincinnati Development Authority Tested by: M.E.
Project: Proposed Development at Seymour Av. Date: 11/21/2016

Location: Seymour Avenue Cincinnati, OH Checked by M.E.
Project No: 16045A-41 Date: 11/21/2016

Sample: B4-S3,S4 6'-7.5 , 8.5'-10.0'

Sieve 
Number

Diameter   
(mm)

Mass of 
Sieve (g)

Mass of 
Sieve & Soil 

(g)

Soil Retained 
(g)

Soil Retained 
(%)

Soil Passing 
(%)

#4 4.75 462.6 470.84 8.24 5.0 95
#10 2.00 431.8 439.8 7.95 4.9 90
#20 0.85 622.94 629.8 6.82 4.2 86
#40 0.43 552 557.4 5.37 3.3 83
#200 0.075 493.59 515.6 21.99 13.5 69
Pan 470.42 112.88 69.1 0

TOTAL: 163.25 100.0

Sieve Analysis Data Sheet
ASTM D422

Sieve Diameter % Passing % Passing

#4 4.75 100
10 2 100
40 0.425 100
200 0.075 100
#4 4.75 0
10 2 0
40 0.425 0
200 0.075 0

% Gravel: 5 D10: Cu:
% Sand: 26 D30: Cc:

% Fines: 69 D60:
USCS Soil Classification:

Grain Size Distribution Curve 

Lean Clay with SAND

INFRASTRUCTURE & DEVELOPMENT ENGINEERING, INC.
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·   Civil Engineering
·   Land Surveying
·   Environmental
·   Geotechnical
·   Materials Testing
·   Construction Inspection

Client: Port of Greater Cincinnati Development Authority
Project: Proposed Development at Seymour Av.

Location: Seymour Avenue Cincinnati, OH 
Project No: 16045A-41 Date: 11/23/2016

Description LL % PL % PI % % pass. 
#40 USCS

BRN Sandy Lean CLAY 39 21 18 - CL

BRN Clayey SAND 40 21 19 - CL

BRN Sandy CLAY 32 20 12 - CL

BRN Lean Clay with SAND 24 18 6 - CL

BRN sandy clay 52 26 26 - CH

Approved M.E.

Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils ASTM D4318

INFRASTRUCTURE & DEVELOPMENT ENGINEERING, INC.

Sample No., depth 

B-1, S-2,  S-3  3.5'-
7.5' 
B-2,  S-2, S-3  3.5'-
7.5' 
B-4, S-3, 6.0'-7.5'  

B-5, S-3, 6.0'-7.5'  
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APPENDIX D 
 

PROJECT AREA SOIL SURVEY RESULTS 
(USDA NRCS) 
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Map Unit Legend

Hamilton County, Ohio (OH061)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

UfAXC Urban land-Alfic Udarents
complex, fragipan
substratum over till, 0 to 12
percent slopes

5.5 10.1%

UrUXC Urban land-Udorthents
complex, 0 to 12 percent
slopes

40.5 74.4%

UtAXD Urban land-Alfic Udarents
complex, loamy substratum
over till, 12 to 25 percent
slopes

8.4 15.5%

Totals for Area of Interest 54.4 100.0%

Soil Map—Hamilton County, Ohio

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/31/2016
Page 3 of 3
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Engineering Properties

This table gives the engineering classifications and the range of engineering
properties for the layers of each soil in the survey area.

Hydrologic soil group is a group of soils having similar runoff potential under similar
storm and cover conditions. The criteria for determining Hydrologic soil group is
found in the National Engineering Handbook, Chapter 7 issued May 2007(http://
directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=17757.wba).
Listing HSGs by soil map unit component and not by soil series is a new concept
for the engineers. Past engineering references contained lists of HSGs by soil
series. Soil series are continually being defined and redefined, and the list of soil
series names changes so frequently as to make the task of maintaining a single
national list virtually impossible. Therefore, the criteria is now used to calculate the
HSG using the component soil properties and no such national series lists will be
maintained. All such references are obsolete and their use should be discontinued.
Soil properties that influence runoff potential are those that influence the minimum
rate of infiltration for a bare soil after prolonged wetting and when not frozen. These
properties are depth to a seasonal high water table, saturated hydraulic conductivity
after prolonged wetting, and depth to a layer with a very slow water transmission
rate. Changes in soil properties caused by land management or climate changes
also cause the hydrologic soil group to change. The influence of ground cover is
treated independently. There are four hydrologic soil groups, A, B, C, and D, and
three dual groups, A/D, B/D, and C/D. In the dual groups, the first letter is for drained
areas and the second letter is for undrained areas.

The four hydrologic soil groups are described in the following paragraphs:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

Depth to the upper and lower boundaries of each layer is indicated.

Engineering Properties---Hamilton County, Ohio

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/31/2016
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Texture is given in the standard terms used by the U.S. Department of Agriculture.
These terms are defined according to percentages of sand, silt, and clay in the
fraction of the soil that is less than 2 millimeters in diameter. "Loam," for example,
is soil that is 7 to 27 percent clay, 28 to 50 percent silt, and less than 52 percent
sand. If the content of particles coarser than sand is 15 percent or more, an
appropriate modifier is added, for example, "gravelly."

Classification of the soils is determined according to the Unified soil classification
system (ASTM, 2005) and the system adopted by the American Association of
State Highway and Transportation Officials (AASHTO, 2004).

The Unified system classifies soils according to properties that affect their use as
construction material. Soils are classified according to particle-size distribution of
the fraction less than 3 inches in diameter and according to plasticity index, liquid
limit, and organic matter content. Sandy and gravelly soils are identified as GW,
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils as ML, CL, OL, MH, CH,
and OH; and highly organic soils as PT. Soils exhibiting engineering properties of
two groups can have a dual classification, for example, CL-ML.

The AASHTO system classifies soils according to those properties that affect
roadway construction and maintenance. In this system, the fraction of a mineral soil
that is less than 3 inches in diameter is classified in one of seven groups from A-1
through A-7 on the basis of particle-size distribution, liquid limit, and plasticity index.
Soils in group A-1 are coarse grained and low in content of fines (silt and clay). At
the other extreme, soils in group A-7 are fine grained. Highly organic soils are
classified in group A-8 on the basis of visual inspection.

If laboratory data are available, the A-1, A-2, and A-7 groups are further classified
as A-1-a, A-1-b, A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional
refinement, the suitability of a soil as subgrade material can be indicated by a group
index number. Group index numbers range from 0 for the best subgrade material
to 20 or higher for the poorest.

Percentage of rock fragments larger than 10 inches in diameter and 3 to 10 inches
in diameter are indicated as a percentage of the total soil on a dry-weight basis.
The percentages are estimates determined mainly by converting volume
percentage in the field to weight percentage. Three values are provided to identify
the expected Low (L), Representative Value (R), and High (H).

Percentage (of soil particles) passing designated sieves is the percentage of the
soil fraction less than 3 inches in diameter based on an ovendry weight. The sieves,
numbers 4, 10, 40, and 200 (USA Standard Series), have openings of 4.76, 2.00,
0.420, and 0.074 millimeters, respectively. Estimates are based on laboratory tests
of soils sampled in the survey area and in nearby areas and on estimates made in
the field. Three values are provided to identify the expected Low (L), Representative
Value (R), and High (H).

Liquid limit and plasticity index (Atterberg limits) indicate the plasticity
characteristics of a soil. The estimates are based on test data from the survey area
or from nearby areas and on field examination. Three values are provided to identify
the expected Low (L), Representative Value (R), and High (H).

References:

American Association of State Highway and Transportation Officials (AASHTO).
2004. Standard specifications for transportation materials and methods of sampling
and testing. 24th edition.
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American Society for Testing and Materials (ASTM). 2005. Standard classification
of soils for engineering purposes. ASTM Standard D2487-00.
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Dwellings and Small Commercial Buildings (OH)

Soil properties influence the development of building sites, including the selection
of the site, the design of the structure, construction, performance after construction,
and maintenance. This table shows the degree and kind of soil limitations that affect
dwellings with and without basements and small commercial buildings. The ratings
in the table are both verbal and numerical.

Rating class terms indicate the extent to which the soils are limited by all of the soil
features that affect building site development. Not limited indicates that the soil has
features that are very favorable for the specified use. Good performance and very
low maintenance can be expected. Somewhat limited indicates that the soil has
features that are moderately favorable for the specified use. The limitations can be
overcome or minimized by special planning, design, or installation. Fair
performance and moderate maintenance can be expected. Very limited indicates
that the soil has one or more features that are unfavorable for the specified use.
The limitations generally cannot be overcome without major soil reclamation,
special design, or expensive installation procedures. Poor performance and high
maintenance can be expected.

Numerical ratings in the table indicate the severity of individual limitations. The
ratings are shown as decimal fractions ranging from 0.01 to 1.00. They indicate
gradations between the point at which a soil feature has the greatest negative
impact on the use (1.00) and the point at which the soil feature is not a limitation
(0.00).

Dwellings are single-family houses of three stories or less. For dwellings without
basements, the foundation is assumed to consist of spread footings of reinforced
concrete built on undisturbed soil at a depth of 2 feet or at the depth of maximum
frost penetration, whichever is deeper. For dwellings with basements, the
foundation is assumed to consist of spread footings of reinforced concrete built on
undisturbed soil at a depth of about 7 feet. The ratings for dwellings are based on
the soil properties that affect the capacity of the soil to support a load without
movement and on the properties that affect excavation and construction costs. The
properties that affect the load-supporting capacity include depth to a water table,
ponding, flooding, subsidence, linear extensibility (shrink-swell potential), and
compressibility. Compressibility is inferred from the Unified classification. The
properties that affect the ease and amount of excavation include depth to a water
table, ponding, flooding, slope, depth to bedrock or a cemented pan, hardness of
bedrock or a cemented pan, and the amount and size of rock fragments.

Small commercial buildings are structures that are less than three stories high and
do not have basements. The foundation is assumed to consist of spread footings
of reinforced concrete built on undisturbed soil at a depth of 2 feet or at the depth
of maximum frost penetration, whichever is deeper. The ratings are based on the
soil properties that affect the capacity of the soil to support a load without movement
and on the properties that affect excavation and construction costs. The properties
that affect the load-supporting capacity include depth to a water table, ponding,
flooding, subsidence, linear extensibility (shrink-swell potential), and
compressibility (which is inferred from the Unified classification). The properties that
affect the ease and amount of excavation include flooding, depth to a water table,
ponding, slope, depth to bedrock or a cemented pan, hardness of bedrock or a
cemented pan, and the amount and size of rock fragments.
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Report—Dwellings and Small Commercial Buildings (OH)

[Onsite investigation may be needed to validate the interpretations in this table and
to confirm the identity of the soil on a given site. The numbers in the value columns
range from 0.01 to 1.00. The larger the value, the greater the potential limitation.
The table shows only the top five limitations for any given soil. The soil may have
additional limitations]

Dwellings and Small Commercial Buildings (OH)–Hamilton County, Ohio

Map symbol and soil
name

Pct. of
map
unit

Dwellings without basements
(OH)

Dwellings with basements
(OH)

Small commercial buildings
(OH)

Rating class and
limiting features

Value Rating class and
limiting features

Value Rating class and
limiting features

Value

UfAXC—Urban land-
Alfic Udarents
complex, fragipan
substratum over till,
0 to 12 percent
slopes

Urban land 55 Not rated Not rated Not rated

Alfic udarents 35 Somewhat limited Very limited Somewhat limited

Depth to saturated
zone

0.93 Depth to saturated
zone

1.00 Depth to saturated
zone

0.93

Shrink-swell 0.50 Shrink-swell 0.50 Slope 0.81

Shrink-swell 0.50

UrUXC—Urban land-
Udorthents
complex, 0 to 12
percent slopes

Urban land 60 Not rated Not rated Not rated

Udorthents 40 Not rated Not rated Not rated

UtAXD—Urban land-
Alfic Udarents
complex, loamy
substratum over till,
12 to 25 percent
slopes

Urban land 55 Not rated Not rated Not rated

Alfic udarents 40 Very limited Very limited Very limited

Shrink-swell 1.00 Shrink-swell 1.00 Slope 1.00

Slope 1.00 Slope 1.00 Shrink-swell 1.00

Slippage 0.50 Slippage 0.50 Slippage 0.50

Data Source Information

Soil Survey Area:  Hamilton County, Ohio
Survey Area Data:  Version 15, Sep 29, 2015
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