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Dear Mr. Baez: 
 
Bowser-Morner, Inc. (BMI) has completed the authorized subsurface exploration and laboratory testing 
for the above- referenced project.   
 
The purpose of this exploration was to evaluate the subsurface conditions beneath the proposed bridge 
replacement along County Road 213 over Green Creek.  The attached report briefly reviews our 
exploration procedures, describes existing site and subsurface conditions, and presents our laboratory 
results.   
 
For your convenience, soil samples are normally retained in our laboratory for a period of 60 days before 
they are discarded.  To view the samples or arrange for longer storage of samples, please contact us.   
We have enjoyed working with you on this project and are prepared to assist you at any time.  Please 
contact us if you have questions about this report or if we may be of further service. 
 

Respectfully submitted, 
BOWSER-MORNER, INC. 
 
 
 
Ahmad K. Rashid, P.E. 
Chief Geotechnical Engineer  
Manager, Toledo Engineering and  
Environmental Services 
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GUIDELINES FOR THE USE OF THIS REPORT 
& MANDATORY INFORMATION 

 
 

This BMI geotechnical report has been prepared for the exclusive use of the Sandusky County 
Engineer for use in connection with the planned proposed bridge replacement along County 
Road 213 over Green Creek in Green Creek Township, Sandusky County, Ohio.  The data and 
findings contained within this report are intended to: 

 Aid the client in evaluating the feasibility of developing this site for the intended project, 

 Provide the design engineer information that will make specific recommendations 
concerning foundation support for the new bridge abutments.   

This report is not a construction document.   Although there is information within this report 
that may assist experienced contractors and engineers in identifying risks and construction 
issues that may develop over the course of this project, our scope of services did not include a 
detailed review of potential constructability concerns.   

Because this report was very likely prepared before structure orientations, grades, loads and 
other features have been finalized, it is strongly recommended that BMI be retained to review 
final design documents prior to the start of construction when potential weather impacts and 
design requirements can be fully understood and addressed.   

 
 

 

All reports remain the confidential property of BMI no publication or distribution of any portion 
of this report may be made without our express written consent, except as authorized by 
contract.  Results contained in this report are reflective only of the items calibrated or tested.  
Unless otherwise agreed, samples or specimens will be discarded or returned at BMI's discretion.  
AASHTO/ISO 17025 accreditation applies only to the parameters included in BMI's current scope 
of accreditation. 
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1.0 EXECUTIVE SUMMARY 

An exploration and geotechnical engineering evaluation of subsurface conditions has been completed for 
the Sandusky County Engineer.  The proposed construction will consist of the replacement of the bridge 
along County Road 213 over Green Creek in Green Creek Township, Sandusky County, Ohio.  Two soil test 
borings were drilled at the project site to obtain standard penetration data and samples for laboratory 
testing. 

1.1  Soil Profile 

The subsurface investigation included two soil test borings for the proposed bridge replacement 
(B-001-0-25, and B-002-0-25). The two soil test borings were drilled in the area where County 
Road 213 crosses over Green Creek in Green Creek Township, Sandusky County, Ohio.  At the time 
the borings were advanced, the existing bridge was still in place.   

During April of 2025, borings B-001-0-25 and B-002-0-25 were drilled behind the abutments.  B-
001-0-25 was drilled behind the west abutment through the lawn areas and encountered 1 inch 
of topsoil and B-002-0-25 was drilled behind the east abutment on the shoulder through 9 inches 
of crushed stone.   

Existing fill materials were encountered below the topsoil and crushed stone.  The fill consisted 
of A-3a and A-4a were found above elevation 621.0 to 625.0. 

Below the fill were deposits that consisted of A-7-6, A-4a and A-6a soils.   

Below the sandy silt soil was a glacial till deposit that consisted of A-6B soil. 

1.2 Groundwater Observations 

Groundwater was encountered in boring B-001-0-25 at elevation 624.0 and in B-002-0-25 at 
elevation of 627.0 feet.   

1.3 Foundations 

The proposed bridge abutments may be supported on 12-inch diameter cast-in-place pile 
foundations driven to a depth of 60 feet.   

More specific design and construction recommendations are provided in the following sections. 
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2.0 INTRODUCTION 

Project Description – Sandusky County will replace the existing bridge that carries County Road 213 over 
Green Creek in Green Creek Township, Sandusky County, Ohio.   

Project Limits - The site is located in Green Creek Township, Sandusky County between County Road 192 
and Route 19.  Specifically, the project will be between Station 10+25.00 and Station 11+50.00.   

Exploration Scope - The purpose of this subsurface exploration was to determine the subsurface 
conditions at the project site.  All work was performed in accordance with BMI proposal for the 
geotechnical exploration No. T-25-28312-015, dated February 13, 2025.  Authorization to proceed with 
the necessary work was given by Mr. Carlos Baez on February 13, 2025.  The scope of the exploration 
included subsurface drilling and sampling, limited laboratory testing, engineering evaluation of the field 
and laboratory data, and the preparation of this report. 

3.0 GEOLOGY AND OBSERVATIONS OF THE PROJECT 

3.1 General Geology and Hydrology 

The vast majority northwest Ohio soils formed due to glacial and post-glacial activity.  Around 
11,000 years ago at the end of the Pleistocene Period, glaciers covered all of northwest Ohio.  As 
the glaciers repeatedly advanced and retreated across the landscape, surficial deposits were 
scoured, re-mixed and re-deposited as glacial till (also known as ground moraine), commonly 
observed as an unsorted, unstratified mixture of clay, silt, sand, and coarser fragments.   

The geology in the vicinity of the site is characterized by relatively flat-lying to gently rolling 
topography and deposits till overlying Mississippian Berea Sandstone and Mississippian Cuyahoga 
Shale bedrock.  The till is typically more than 50 feet thick and consists of clay loams, loams, or 
silt loams derived from the underlying tills. In some areas, thin sand or gravel lenses or thin layers 
of shale overlying the sandstone are present. 

Groundwater in the area is obtained from thin sand or gravel lenses within the till.  Water wells 
that do not encounter sand and gravel lenses typically yield less than two gallons per minute. 
Wells drilled more than 30 feet into shale or sandstone bedrock typically have poor quality due 
to the presence of salt and gas. Depth to water is commonly less than 30 feet.  Recharge is 
commonly moderate to low due to low permeability soils. 

Sources 

Hartzell, Glenn W., Groundwater Resources of Sandusky County, ODNR, 1986.   

Powers, Bryan G., Norris, Stan E., and Myers, Gerald R. of Metcalf and Eddy, Inc. and Angle, Mike 
of the Ohio Department of Natural Resources Division of Soil and Water Resources, Groundwater 
Pollution Potential of Sandusky County, Ohio, Groundwater Pollution Potential Report No. 15, 
ODNR, Division of Water, Water Resources Section, 2003, revised 2011 by Sprawls, Kathy.   

3.2 Field and Office Reconnaissance  

(ODOT) GEOMS - Prior to the field exploration, BMI’s geotechnical engineering staff conducted a 
review of the ODOT Geotechnical Data Management System to determine whether previous soil 
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boring data were available to assist in the evaluation of this project.  Relevant soil boring logs and 
laboratory test data from prior geotechnical studies were reviewed and utilized in the planning 
the scope of the exploration.  

ODNR - BMI also conducted a review of geologic data available from the ODNR divisions of 
Geological Survey Division, Mineral Resource Management, Division and Soil and Water Division.  
This data, which included bedrock geology and topography records, were used to ascertain 
general soil conditions and bedrock depths across the project study area.   

Other Sources - Additionally, BMI performed a desktop study of the site by reviewing current and 
historic online aerial photography published on GoogleEarth™.  

These data were utilized to develop a preliminary model of subsurface conditions across the 
project study area and to identify features of interest for the subsurface and laboratory 
investigation. 

4.0 EXPLORATION 

4.1 Field Exploration 

Exploration Scope – During this exploration, two soil test borings were drilled at the locations 
shown on the attached Boring Location Plan in Appendix A.  The borings were drilled to a depth 
of 50 feet each.   

Boring Layout and Staking:  Boring locations were established in the field by BMI by measuring 
distances and estimating right angles from existing site features.  Boring elevations were 
interpolated from a previous plan and profile drawing provided by DGL.   

Soil Sampling Procedures – Soil sampling and standard penetration testing was conducted in 
accordance with ODOT’s Specifications for Geotechnical Exploration (SGE) and Ohio Department 
of Transportation’s Geotechnical Bulletin 1 (GB1).  The borings were advanced by an All-Terrain 
Vehicle (ATV)-mounted drilling rig by mechanically twisting hollow-stem augers into the soil.  At 
regular intervals, soil samples were obtained with a standard 2-inch outside diameter split spoon 
sampler driven 18 inches into the soil with blows of a 140-pound hammer falling 30 inches.  The 
number of hammer blows required to drive the sampler the final foot was recorded and 
designated the "standard penetration resistance."  The standard penetration resistance, or "N" 
value, when properly evaluated, is an index of the soil's strength, density, and ability to support 
foundations.  The disturbed samples recovered by the split spoon sampler were visually classified 
in the field, logged, sealed in glass jars, and returned to the laboratory for testing and evaluation 
by a geotechnical engineer. 

Boring logs indicating soil descriptions, penetration resistances, and observed groundwater levels 
are included in Appendix B. 

Borehole Sealing/Backfilling – At the completion of drilling and groundwater observations, 
borings were backfilled with soil cuttings from the borings.   

Drill Rig Calibration – The drill rig hammer was calibrated prior to the field exploration on May 8, 
2019, by GRL Engineering, Inc. in accordance with ASTM D 4633 Standard Test Methods for Energy 
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Measurement for Dynamic Penetrometers.  The Diedrich Auto Hammer mounted on the D-50 drill 
rig used for these borings had a hammer efficiency of 82.5 percent. 

4.2 Laboratory Testing 

Laboratory testing performed during this study included: 

Soil Classification Testing 

 In the laboratory, the samples recovered from the borings were each examined and visually 
classified by BMI geotechnical engineers according to the ODOT Soil Classification Method, 
which is in general agreement with AASHTO M145 “Classification of Soil Aggregate Mixtures 
for Highway Construction Purposes.”   

 Four Unified Soil Classifications (including washed sieve, hydrometer, and Atterberg limits 
analyses) were performed on representative samples from the borings in general accordance 
with ASTM specifications D 422, D 2487, and D 4318.  Test results are presented on the boring 
logs. 

 Natural moisture content determinations were performed on 40 split spoon samples 
recovered from the soil test borings in accordance with ASTM D2216 (AASHTO T265).  The 
results of the moisture content determination tests are presented on the boring logs. 

Soil Strength Testing  

 Index Strength Tests - Samples of cohesive soils from the split spoon samplers were tested 
to determine the soil's approximate strength using a hand penetrometer.  These values 
were used by the geotechnical engineer to assist in the evaluation of the relative 
strengths of the subsurface soils and to aid in classification of the samples.  Hand 
penetrometer readings are presented on the boring logs. 
 

Sample Storage Policy - Soil samples are normally retained in our laboratory for a period of 60 days before 
they are discarded.  To view the samples or arrange for longer storage of samples, please contact us.   

5.0 FINDINGS 

5.1 Soil Profile 

Data from the soil test borings are shown on the attached Boring Logs.  The subsurface conditions 
discussed in the following paragraphs and those shown on the boring logs represent an estimate 
of the subsurface conditions based on interpretation of the boring data using normally accepted 
geotechnical engineering judgments.  Although individual test borings are representative of the 
subsurface conditions at the boring locations on the dates shown, they are not necessarily 
indicative of subsurface conditions at other locations or at other times. 

Approximately 1 inch of topsoil covered the ground surface of boring B-001-0-25 and 9 inches of 
crushed stone covered the ground surface of boring B-002-0-25.  Underlying the topsoil and 
crushed stone were sandy and silty fill materials consisting of A-3 and A-4a soils.  The fill extended 
to depths of about 6 and 12 feet (elevation 627.0 and 622.0).  Below the fill in boring B-001-0-25 
were silt and clay deposits that consisted of primarily of A-7-6, A-4a and A-6b soils interbedded 
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with thin layers of organics to depths of 13.5 to 16 feet where glacial till (A-6b) was encountered.  
The glacial till extended to the bottom of boring B-002-25 and to depth of about 68.5 feet at 
boring B-001-25.  Below the glacial till at boring B-001-25 was gray sand and silt soil which 
extended to the bottom of the boring.   

Underlying the fill in boring B-002-0-25 was A-4a soils.  These soils extended to a depth of 16 feet 
where A-3a soil was encountered.   This soil extended to a depth of about 21 feet where A-6a soil 
was encountered.  The glacial till (A-6b soil) extended to the bottom of the boring.    

The undrained shear strength of the sandy silt ranged from 500 to 2,000 pounds per square foot 
(psf).  The undrained shear strength of the glacial till varied from about 2,000 psf to more than 
5,000 psf.   

5.2 Groundwater Observations 

During the field exploration, the drilling rods and sampling equipment were continuously checked 
by the drillers for indications of groundwater or seepage.  The boring logs list our driller's 
observations of groundwater or seepage.  Three readings are recorded on the logs.  The initial 
groundwater level indicates the depth(s) at which groundwater or seepage was initially noted by 
the drillers as the boring was being advanced and the intensity of the seepage.  The completion 
groundwater level represents the depth that groundwater was observed in the borehole 
immediately after the completion of the hole.  The last reading on the boring logs represents the 
depth that groundwater was observed in the borehole after an increment of time has passed.  In 
this case, both the depth and time are listed.   

 

Boring No.  Depth Groundwater 
First Encountered  

(ft) 

Depth to Groundwater at 
Completion of Drilling  

(ft) 

 Depth Elev. Depth Elev. 

B-001-25 9.0 624.0 7.0 626.0 

B-002-25 7.0 627.0 None --- 

Groundwater levels fluctuate with seasonal and climatic variations and may be different at other 
times.  More specific information regarding groundwater levels, standard penetration resistances, 
and soil descriptions is detailed on the attached Boring Logs. 

6.0 ANALYSES AND RECOMMENDATIONS 

The following evaluations and conclusions are based on our interpretation of the field and laboratory data 
obtained during the exploration and our experience with similar subsurface conditions.  Soil penetration 
data and laboratory data have been used to estimate allowable bearing pressures using commonly 
accepted geotechnical engineering practices.  Subsurface conditions in uninvestigated locations between 
borings may vary considerably from those encountered in the borings.  If structure location, loadings, or 
levels are changed, we request we be advised so we may re-evaluate our recommendations. 
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6.1 Foundations 

The proposed bridge abutments may be supported on a system of pile foundations.  Cast-in-place 
reinforced concrete piles are planned.  These deep foundation systems derive their support 
through a combination of skin friction and end-bearing.  The following typical soil profile can be 
used to estimate pile load carrying capacities for pile design.  Final pile design capacities should 
be verified using a pile load test method, such as ODOT Item 523. 

 

Design Soil Profile for Cast-In-Place Piles 

(Nominal – Use resistance factor of 0.35 if pile load testing not performed) 

Approx. 
Elevation  

(ft) 

 
Typical Soil Deposit 

Ultimate Skin 
Resistance  

(psf) 

Ultimate End 
Bearing  

(psf) 

0.0-10.0 Fill Materials --- --- 

10.0-20.0 Sandy/Silty Soil 2,000 --- 

20.0-30.0 Silty Clay Soil  2,250 --- 

30.0-60.0 Hard Glacial Till 2,160 40,500 

60.0-70.0 Stiff Gray Glacial Till 1,200 27,000 

Based on calculations performed by BMI, a pile length of 60 feet will be have the following pile 
capacity, please note that a LRFD reduction factor of 0.35 was used from table 10.5.5.2.3.1 of 
ASSHTO LRFD Bridge Design manual:   

 

Pile Size  

(In) 

Nominal Pile 
Capacity  

(Kips) 

Factored Pile 
Capacity 

(Kips) 

12.0 358.0 125.0 

14.0 426.0 150.0 

 

Because glacial till deposits commonly contain cobbles and boulders, there is the possibility that 
an obstruction will be encountered during driving of piles.  If obstructions are encountered above 
the desired tip elevation, the piles should be completed to the depth of the obstruction in 
accordance with the project specifications.  Depending on the depth at which the obstruction is 
encountered, it may be necessary to add adjacent piles within the same pile cap.  If the 
obstruction is encountered close to the ground surface, it may be necessary to over-excavate and 
remove obstructions prior to resuming pile installation. 

6.2 Groundwater Control 

During the field exploration, groundwater was encountered in the borings between elevation 
624.0 and 627.0 feet.  We do not anticipate significant difficulties with groundwater during 
construction.  However, groundwater will tend to accumulate in open excavations.  It should be 
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possible to adequately dewater excavations at this site by pumping from isolated sumps.  
Depending upon the depth of excavation for the foundations, it may be necessary to provide 
sheeting and/or shoring to keep the river from breaking through into the excavation.  It is 
probable that sheeting and shoring would be required if the excavation needs to extend more 
than 3 feet below the level of the river.   

The amount and type of dewatering required during construction will depend on the weather and 
groundwater levels at the time of construction and the effectiveness of the contractor's 
techniques in preventing surface runoff from entering open excavations.  Typically, groundwater 
levels are highest during winter and spring months and lower in summer and early fall. 

6.3 Slopes and Temporary Excavation 

The owner and the contractor should make themselves aware of and become familiar with 
applicable local, state, and federal safety regulations, including current OSHA excavation and 
trench safety standards.  Construction site safety generally is the sole responsibility of the 
contractor.  The contractor shall also be solely responsible for the means, methods, techniques, 
sequences, and operations of construction operations.  BMI is providing the following information 
solely as a service to the PDG.  Under no circumstances should BMI's provision of the following 
information be construed to mean BMI is assuming responsibility for construction site safety or 
the contractor's activities; such responsibility is not implied and should not be inferred. 

The contractor should be aware that slope height, slope inclination, and excavation depths 
(including utility trench excavations) should in no case exceed those specified in local, state, or 
federal safety regulations, e.g., OSHA Health and Safety Standards for Excavations, 29 CFR Part 
1926, or successor regulations.  Such regulations are strictly enforced and, if not followed, the 
owner, the contractor, or earthwork or utility subcontractors could be liable for substantial 
penalties. 

For this site, the overburden soil encountered in our exploration is mostly glacial till silty clay.  
Some fill, estimated at depths between 6 and 12 feet or more, will be encountered.  We anticipate 
OSHA will classify the fill materials and the sandy soils as Type C.  The underlying naturally 
occurring undisturbed clay soils would be likely classified as Type B. 

Note:  Soils encountered in the construction excavations may vary significantly across the site.  
Our preliminary soil classifications are based solely on the materials encountered in widely spaced 
borings.  The contractor should verify similar conditions exist throughout the proposed area of 
excavation.  If different subsurface conditions are encountered at the time of construction, BMI 
recommends we be contacted immediately to evaluate the conditions encountered. 

If any excavation, including a utility trench, is extended to a depth of more than 20 feet, OSHA 
requires the side slopes of such excavation be designed by a Professional Engineer.   

7.0 QUALIFICATIONS 

The evaluations, conclusions, and recommendations in this report are based on our interpretation of the 
field and laboratory data obtained during the exploration, our understanding of the project, and our 
experience with similar sites and subsurface conditions.  Data used during this exploration included, but 
was not necessarily limited to: 
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  two exploratory borings performed during this study; 

  observations of the project site by our staff; 

  results of limited laboratory soil testing; 

  preliminary site plans and drawings furnished by DGL; and  

  limited interaction with Mr. Jeff Yoder of DGL; and  

  published soil or geologic data of this area; and 

In the event changes in the project characteristics are planned, or if additional information or differences 
from the conditions anticipated in this report become apparent, BMI should be notified so the conclusions 
and recommendations contained in this report can be reviewed and, if necessary, modified or verified 
in writing. 

The subsurface conditions discussed in this report and those shown on the Boring Logs represent an 
estimate of the subsurface conditions based on interpretation of the boring data using normally accepted 
geotechnical engineering judgments.  Although individual test borings are representative of the 
subsurface conditions at the boring locations on the dates shown, they are not necessarily indicative of 
subsurface conditions at other locations or at other times. 

Regardless of the thoroughness of a subsurface exploration, there is the possibility conditions between 
borings will differ from those at the boring locations, conditions are not as anticipated by designers, or 
the construction process has altered the soil conditions.  As variations in the soil profile are encountered, 
additional subsurface sampling and testing may be necessary to provide data required to re-evaluate the 
recommendations of this report.  Consequently, after submission of this report, it is recommended that 
BMI be authorized to perform additional services to work with the designer(s) to minimize errors and/or 
omissions regarding the interpretation and implementation of this report. 

Prior to construction, we recommend that BMI: 

 work with the designers to implement the recommended geotechnical design parameters 
into plans and specifications; 

 consult with the design team regarding interpretation of this report; 

 establish criteria for the construction observation and testing for the soil conditions 
encountered at this site; and 

 review final plans and specifications pertaining to geotechnical aspects of design. 

During construction, we recommend that BMI: 

 consult with the design team to make design changes in the event differing subsurface 
conditions are encountered. 

If BMI is not retained for these services, we shall assume no responsibility for construction compliance 
with the design concepts, specifications, or recommendations. 
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Our professional services have been performed, our findings obtained, and our recommendations 
prepared in accordance with generally accepted geotechnical engineering principles and practices.  No 
other warranty, expressed or implied, is made. 

The scope of our services did not include an environmental assessment for the presence or absence of 
hazardous or toxic materials in the soil, surface water, groundwater, or air, on, within, or beyond the site 
studied.  Our work also did not include anything related to mold.  Our scope of services also did not include 
an evaluation for the presence or absence of wetlands or protected species.  Any statements in the report 
or on the Boring Logs regarding odors, staining of soils, or other unusual items or conditions observed are 
strictly for the information of our client. 

This report has been prepared for specific application to the proposed bridge replacement for County 
Road 213 over Green Creek in Green Creek Township, Sandusky County, Ohio.  All reports remain the 
confidential property of BMI.  By agreement, this report has been distributed to Sandusky County 
Engineers office.  No additional publication or distribution of this report may be made without our express 
written consent, except as authorized by contract.   

Specific design and construction recommendations have been provided in the various sections of the 
report.  The report should, therefore, be used in its entirety.  This report is not a bidding document and 
shall not be used for that purpose.  Anyone reviewing this report must interpret and draw their own 
conclusions regarding specific construction techniques and methods chosen.  BMI is not responsible for 
the independent conclusions, opinions, or recommendations made by others based on the field 
exploration and laboratory test data presented in this report. 
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Appendix A 

Site Vicinity Map and Boring Location Plan  
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Appendix B 

Boring Logs 

  
  



-

-

-

-

1

10

-

-

-

-

-

-

-

-

-

-

0

0

-

-

-

-

-

-

-

-

-

-

44

13

-

-

-

-

-

-

-

-

-

-

14

45

-

-

-

-

-

-

-

-

-

-

41

32

-

-

-

-

-

-

4
2

1

2
2

2

1
1

1

1
1

1

0
0

0

5
10

14

6
12

15

3
6

8

3
5

6

4
5

6

3
4

5

2
5

6

TOPSOIL
VERY LOOSE, BROWN, FINE SAND, MOIST (FILL)
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MEDIUM STIFF, DARK BROWN, SILTY CLAY, SOME
SAND, MOIST

(With thin layer of organics at 8.5')

VERY LOOSE, GRAY, SANDY SILT, SOME CLAY, WET

HARD, BROWN, SILTY CLAY, SOME SAND, TRACE
GRAVEL, MOIST
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(Becomes very stiff and gray at 18.5')
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DRILLING METHOD: 3.25" HSA
START: END:4/1/25 4/1/25
PID:

SAMPLING FIRM / LOGGER: BMI / KKO
DRILLING FIRM / OPERATOR: NBMI / CLINT BRIAN DO

EOB: 70.0 ft.
HAMMER: AUTOMATIC HAMMER
DRILL RIG: DIEDRICH D-90

CALIBRATION DATE: 5/8/19
ALIGNMENT:

SAMPLING METHOD:

PAGE
1 OF 3

EXPLORATION ID
B001-0-25

ELEVATION: 631.0 (MSL)

PROJECT: SAN-COUNTY ROAD 213- STATION / OFFSET:

COORD: Not Recorded

TYPE: BRIDGE
SFN:

631.0

ENERGY RATIO (%): 82.5

CSGR FS CLSI
DEPTHS SPT/
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START: 4/1/25 END: 4/1/25STATION / OFFSET: B001-0-25PROJECT: SAN-COUNTY ROAD 213-PID: PG 2 OF 3SFN:

601.0 CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC
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START: 4/1/25 END: 4/1/25STATION / OFFSET: B001-0-25PROJECT: SAN-COUNTY ROAD 213-PID: PG 3 OF 3SFN:
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ABANDONMENT METHODS, MATERIALS, QUANTITIES: NOT RECORDED
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DRILLING METHOD: 3.25" HSA
START: 4/10/25 END: 4/10/25
PID:

SAMPLING FIRM / LOGGER: BMI / KKO
DRILLING FIRM / OPERATOR:BMI / CLINT BRIAN DON

EOB: 70.0 ft.
HAMMER: AUTOMATIC HAMMER
DRILL RIG: DIEDRICH D-90

CALIBRATION DATE: 5/8/19
ALIGNMENT:

SAMPLING METHOD:

PAGE
1 OF 3

EXPLORATION ID
B002-0-25

ELEVATION: 634.0 (MSL)

PROJECT: SAN-COUNTY ROAD 213- STATION / OFFSET:

COORD: Not Recorded

TYPE: BRIDGE
SFN:

634.0

ENERGY RATIO (%): 82.5

CSGR FS CLSI
DEPTHS SPT/
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TRACE GRAVEL, MOIST (continued)

(Becomes hard at 33.5')
-

25

-

-

-

-

-

15

-

-

-

-

-

10

-

-

-

-

25

10

11

12

13

15

2.50

>4.5

>4.5

>4.5

>4.5

>4.5

A-4a (7)

26

47

45

41

114

85

100

100

100

100

100

100

SS-13

SS-14

SS-15

SS-16

SS-17

SS-18

START: 4/10/25 END: 4/10/25STATION / OFFSET: B002-0-25PROJECT: SAN-COUNTY ROAD 213-PID: PG 2 OF 3SFN:

604.0 CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC
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START: 4/10/25 END: 4/10/25STATION / OFFSET: B002-0-25PROJECT: SAN-COUNTY ROAD 213-PID: PG 3 OF 3SFN:

571.9 CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC
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ABANDONMENT METHODS, MATERIALS, QUANTITIES: NOT RECORDED
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Appendix C 

Laboratory Test Data  
 



      
MOISTURE CONTENT SUMMARY SHEET

Job No. 20002573  
 

Boring No. Sample No. Depth (Feet)  Moisture (%)

1 SS-1 1.0-2.5 19.3

SS-2 3.5-5.0 14.6

SS-3 6.0-7.5 23.1

SS-4 8.5-10.0 29.0

SS-5 11.0-12.5 32.2

SS-6 13.5-15.0 14.8

SS-7 16.0-17.5 16.2

SS-8 18.5-20.0 19.6

SS-9 21.0-22.5 17.3

SS-10 23.5-25.0 18.5

SS-11 26.0-27.5 18.2

 SS-12 28.5-30.0 19.3

SS-13 33.5-35.0 17.5

SS-14 38.5-40.0 9.7

SS-15 43.5-45.0 11.5

SS-16 48.5-50.0 10.8

SS-17 53.5-55.0 10.5

SS-18 58.5-60.0 35.0

SS-19 63.5-65.0 19.7

SS-20 68.5-70.0 19.5

 

 

 

 

 

 



      
MOISTURE CONTENT SUMMARY SHEET

Job No. 20002573

Boring No. Sample No. Depth (Feet)  Moisture (%)

2 SS-1 1.0-2.5 11.9

SS-2 3.5-5.0 15.6

SS-3 6.0-7.5 24.1

SS-4 8.5-10.0 24.3

SS-5 11.0-12.5 27.7

SS-6 13.5-15.0 26.7

SS-7 16.0-17.5 28.1

SS-8 18.5-20.0 *

SS-9 21.0-22.5 28.0

SS-10 23.5-25.0 20.2

SS-11 26.0-27.5 19.8

 SS-12 28.5-30.0 18.8

SS-13 33.5-35.0 24.7

SS-14 38.5-40.0 9.9

SS-15 43.5-45.0 11.1

SS-16 48.5-50.0 12.1

SS-17 53.5-55.0 13.3

SS-18 58.5-60.0 14.7

SS-19 63.5-65.0 15.5

SS-20 68.5-70.0 21.2

 

 

 

  

  

*Saturated   



Tested By: Annette Engler, Thomas Weaver Checked By: Thomas Weaver

Project No. Client: Remarks:

Project:

Source of Sample: Boring #1     SS-5 Depth: 11.0-12.5' Sample Number: SS-5

BOWSER-MORNER, INC.

Toledo, Ohio Figure

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

MATERIAL DESCRIPTION TEST DATE USCS NM

27 21 0.2013 0.0918 0.0629 0.0257 0.0077 0.0033 2.18 27.78

Gray sand with clay, some sand 4/17/25 CL-ML

20002573 Sandusky County Engineers
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GRAIN SIZE DISTRIBUTION REPORT

Bridge Replacement

County Road 213 over Green Creek

ODOT Classification

A-42(4)



Tested By: Annette Engler, Thomas Weaver Checked By: Thomas Weaver

Project No. Client: Remarks:

Project:

Source of Sample: Boring #1     SS-6 Depth: 13.5-15.0 Sample Number: SS-6

BOWSER-MORNER, INC.

Toledo, Ohio Figure

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

MATERIAL DESCRIPTION TEST DATE USCS NM

38 19 0.1978 0.0158 0.0073 0.0018

Gray clay and silt, some sand 4/17/25 CL

20002573 Sandusky County Engineers

P
E

R
C

E
N

T
 F

IN
E

R

0

10

20

30

40

50

60

70

80

90

100

100

90

80

70

60

50

40

30

20

10

0

GRAIN SIZE - mm.

0.0010.010.1110

Coarse

% Gravel

Fine Coarse

% Sand

Fine Silt

% Fines

Clay

0.0 4.3 5.7 12.8 34.5 42.7

1
½

 in
.

1
 in

.

¾
 in

.

½
 in

.

3
/8

 in
.

#
4

#
1

0

#
2

0

#
3

0

#
4

0

#
6

0

#
1

0
0

#
1

4
0

#
2

0
0

GRAIN SIZE DISTRIBUTION REPORT

Bridge Replacement
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Tested By: Annette Engler, Thomas Weaver Checked By: Thomas Weaver

Project No. Client: Remarks:

Project:

Source of Sample: Boring #2     SS-9 Depth: 21.0-22.5' Sample Number: SS-9

BOWSER-MORNER, INC.

Toledo, Ohio Figure

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

MATERIAL DESCRIPTION TEST DATE USCS NM

34 18 0.1608 0.0137 0.0069 0.0018

Gray clay and silt, some sand, trace gravel 4/17/25 CL

20002573 Sandusky County Engineers
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Bridge Replacement

County Road 213 over Green Creek

ODOT Classifiction
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Tested By: Annette Engler, Thomas Weaver Checked By: Thomas Weaver

Project No. Client: Remarks:

Project:

Source of Sample: Boring #2     SS-14 Depth: 38.5-40.0 Sample Number: SS-14

BOWSER-MORNER, INC.

Toledo, Ohio Figure

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

MATERIAL DESCRIPTION TEST DATE USCS NM

25 15 0.3737 0.0396 0.0206 0.0053

Gray clay and silt, some sand, trace gravel 4/14/25 CL

20002573 Sandusky County Engineers
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GRAIN SIZE DISTRIBUTION REPORT

Bridge Replacement

County Road 213 over Green Creek

ODOT Classification

A-4a(7)
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