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Report To: Williams County Commissioners Date: October 7, 2013 

Attention: Ms. Anne Retcher  Laboratory Job No.: 163597 

 One Courthouse Square BMI Report No.: 163597-1013-4510 

 Bryan, Ohio 43506 Report Consists of 19  Pages 

  

  

Report On: SOIL EXPLORATION, 

Proposed Communication Tower, 

East Annex Building, 

Bryan, Williams County, Ohio 

Ladies and Gentlemen: 

Bowser-Morner, Inc. has completed the authorized subsurface exploration and geotechnical 

engineering evaluation at the above referenced project in Bryan, Ohio.  The following report 

briefly reviews our exploration procedures, describes existing site and subsurface conditions, and 

presents our evaluations, conclusions, and recommendations.   

1.0 AUTHORIZATION 

The purpose of this subsurface exploration and geotechnical engineering evaluation was to 

determine the subsurface conditions at the project site and to analyze these conditions as they 

relate to foundation design and construction.  All work was performed in accordance with 

Bowser-Morner technical proposal No. T-22001 dated September 17, 2013.  Authorization to 

proceed with the necessary work was given by Mr. Brian Davis of the Williams County 

Engineering Department on September 23, 2013.  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.   

2.0 WORK PERFORMED 

2.1 Field Exploration 

During this exploration, two soil test borings were drilled at the approximate locations 

shown on the attached Boring Location Plan.  The borings were both drilled to a depth of 

15 feet.  Boring locations were established in the field by the client.  Boring elevations 
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were surveyed by Bowser-Morner to obtain relative elevation differences between the 

borings utilizing the finished floor of the adjacent building as a temporary benchmark 

with an assumed elevation of 100 feet.  Since these measurements are not precise, the 

locations shown on the Boring Location Plan and the elevations on the Boring Logs 

should be considered approximate. 

All soil sampling and standard penetration testing was conducted in general accordance 

with ASTM D 1586.  The borings were advanced by a truck-mounted drilling rig by 

mechanically twisting hollow-stem augers into the soil.  At regular intervals, soil samples 

were obtained with a standard 2-inch O. D. 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. 

In Boring number 1, the split spoon samplers were fitted with liners to obtain samples of 

the subsurface soils for laboratory unconfined compressive strength testing.  Although the 

liner samples are disturbed due to pounding from the standard penetration test and the 

thick sidewalls of the split spoon sampler and liner, they are protected from swelling and 

other post-sampling disturbances and, therefore, are less disturbed than conventional split 

spoon samples.  The unconfined compressive strength test results obtained from liner 

samples, while approximate, do provide the geotechnical engineer with a means to 

evaluate relative soil strengths. 

Boring Logs indicating soil descriptions, penetration resistances, and observed ground-

water levels are attached.   

2.2 Laboratory Testing 

In the laboratory, each of the samples recovered from the borings was examined and 

visually classified by a geotechnical engineer.  In addition, samples of cohesive soils 

from the split spoon samplers were tested to determine the soil's approximate strength 

using a hand-held, calibrated spring penetrometer.  These values were used by the geo-
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technical engineer to assist in the evaluation of the relative strengths of the subsurface 

soils and to aid in classification of the samples. 

Four unconfined compressive strength tests were performed on the disturbed samples 

recovered by the liner samplers.  These tests were performed on a constant rate of strain 

apparatus with a deformation rate adjusted to cause failure of the sample in less than 

10 minutes.  Note that care should be utilized in applying these test values due to the 

method of sampling.  The results of these tests have been summarized and tabulated 

below. 

 

Boring  

and 

Sample No. 

 

Sample 

Depth 

(ft) 

 

Moisture 

Content  

(%) 

 

Dry Unit 

Weight  

(pcf) 

Unconfined 

Compressive 

Strength  

(psf) 

 

Strain at 

Failure  

(%) 

1-1B 1-2.5 21.3 --- --- --- 

1-2B 3.5-5.5 22.8 101.0 4292 17 

1-3B 6-7.5 24.9 103.0 3637 20 

1-4B 8.5-10 17.1 119.0 7295 20 

2-5A 13.5-15 15.2 119.1 11,982 20 

 

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. 

3.0 SITE AND SUBSURFACE CONDITIONS 

3.1 Site Description 

The proposed site is located at the east Annex building which is located north of and 

adjacent to East High Street just west of the intersection with Glen Arbor Drive.  The 

area over which the borings were taken was previously occupied by a truck dock for the 

existing building.  

3.2 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 
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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. 

Geologically, the project site is situated in a glacial ground moraine that consists of till 

containing an unsorted, unstratified mixture of clay, silt, sand and coarser fragments 

deposited discontinuously by advancing ice.  Overlying the glacial till is a layer of 

laminated silts and clays of lacustrine origin. 

Fill was encountered at both boring locations and consisted of silt and clay soil mixed 

with varying quantities of sand, crushed stone and asphalt.  Underlying the fill is a 

lacustrine deposit which we described as a stiff brown and gray clay with some silt and a 

trace of sand.  At a depth of about 8.5 feet in both borings, a gray sand layer was 

encountered that is saturated.  At about 9 to 9.5 feet, glacial till was encountered.  This 

material is a very stiff gray clay and silt with some sand and a trace of gravel.  The glacial 

till extended to the bottom of both borings.  

The lacustrine soil has an estimated undrained shear strength on the order of 2,000 to 

3,000 pounds per square foot (psf).  The underlying glacial clay till has shear strengths 

that are estimated to be between 3,000 and more than 5,000 psf.   

3.3 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 

groundwater was observed in the borehole immediately after the completion of the hole.  

The last reading on the Boring Logs represents the depth groundwater was observed in 

the borehole after an increment of time has passed.  In this case, both the depth and time 

are listed.   
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Boring 

No. 

Depth Groundwater 

First Encountered  

(ft) 

Depth to Groundwater at 

Completion of Drilling  

(ft) 

Depth to Groundwater 

After Time Interval  

(ft and hrs) 

 Depth Elev. Depth Elev. Depth Elev. Time 

1 8.5 88.6 12.9 84.2 10.5 86.6 0.25 

2 8.5 87.5 12.3 83.7 10.1 85.9 0.25 

* Taken through auger 

 

Groundwater levels fluctuate with seasonal and climatic variations and may be different 

at other times.  More specific information regarding groundwater levels, standard pene-

tration resistances, and soil descriptions is detailed on the attached Boring Logs. 

4.0 PROPOSED CONSTRUCTION 

It is our understanding that the proposed construction is to consist of a foundation for a proposed 

communication tower.  It is our understanding that the foundation is intended to be 10 feet square 

by 4.5 feet deep and consists of reinforced concrete.  Design loads have not been provided.  

5.0 EVALUATIONS AND CONCLUSIONS 

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. 

5.1 Structural Fill 

Fill used to replace undercut areas or to achieve finished grades may be granular material 

such as sand, sand and gravel, or crushed stone.   

Structural fill should be placed in lifts of 6 to 8 inches loose measure.  All fill material 

should be placed in horizontal lifts and adequately keyed into stripped and scarified sub-

grade soils.  In no instance should puddling or jetting of the backfill materials be allowed 

as a compaction method.  Proper drainage should be maintained during and after 

construction. 
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Structural fill placed below foundations or other settlement-sensitive structures should be 

compacted to a minimum of 95 percent of the modified Proctor maximum dry density of 

the soil, as determined by a laboratory moisture-density relationship test (ASTM 

D 1557).   

Structural fill should be moisture-conditioned prior to placement to ±3 percent of the 

optimum moisture content for the material.  No fill material should be placed that is more 

than 3 percent over optimum. 

Compaction equipment and methods used should be appropriate for the types of fill 

materials being placed.  Granular fill materials should be compacted using vibratory or 

non-vibratory smooth-drum rollers.  In confined areas such as utility trenches, granular 

fill materials should be used and portable compaction equipment and thin lifts may be 

required to achieve specified degrees of compaction.  In general, it is Bowser-Morner's 

experience that hand-operated compaction equipment is typically only effective in 

compacting the uppermost 3 to 4 inches of a fill lift.  Therefore, if hand-operated 

equipment is used, the lift thickness should be reduced.  In no instance should puddling 

or jetting of the backfill materials be allowed as a compaction method.  Proper drainage 

should be maintained during and after fill placement.   

During fill placement, density tests should be performed by a qualified soils technician to 

determine the degree of compaction and compliance with the project specifications.  At 

least one field density test should be made per 2,500 square yards of fill area for each lift 

of compacted soil.  Testing frequency should be increased in confined areas.  Any areas 

that do not meet the compaction specifications should be recompacted to achieve 

compliance. 

5.2 Foundations 

Fill materials was encountered in both borings to depths that vary between 1.5 and 3.5 

feet.  The existing fill materials are not suitable for the direct support of the proposed 

foundation.  All foundation elements should be placed below any existing fill and into the 

underlying stiff lacustrine clay.  We recommend that the foundation be designed for a net 

allowable soil bearing capacity of 3,000 psf.  The footing bottoms should be at least 3.5 

feet below the finished exterior grade for protection against frost damage.   
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5.3 Foundation Construction and Evaluation 

Bottoms of foundation excavations should be evaluated by a geotechnical engineer prior 

to the placement of reinforcing steel and concrete to verify adequate bearing materials are 

present and all debris, mud, and loose, frozen, or water-softened soils are removed. 

Foundation excavations should be concreted as soon as practical after they are excavated.  

Water should not be allowed to pond in any excavation.  If an excavation is left open for 

an extended period, a thin mat of lean concrete should be placed over the bottom to 

minimize damage to the bearing surface from weather or construction activities.  

Foundation concrete should not be placed on frozen or flooded subgrades. 

Because fill materials were encountered in both borings, the foundation excavation 

should be thoroughly examined at the time of construction to help ensure that the 

foundation is placed below any existing fill materials.   

5.4 Special Inspections 

The International Building Code (IBC) requires “Special Inspections”.  These inspections 

are required in 14 major categories of work and are over and above the inspections that 

building officials commonly provide per Section 109.  The purpose of the special 

inspector is to review aspects of construction that require special knowledge and training 

that the code official does not possess. 

For each project, the Department of Commerce’s Division of Industrial Compliance 

requires the principal designer to identify which materials and contracted work require 

special inspections and specify the frequency of inspection.  The designer is to submit 

this completed list with the building permit application. 

At the completion of the project, a Final Report of Special Inspections must be submitted 

by the registered design professional in responsible charge of the project in order to 

receive the final occupancy permit.   

Bowser-Morner, Inc. is capable of providing the special inspection services.  Based on 

our current understanding of your project, we have developed the following summary of 

the Special Inspections that may be required by the principal designer: 
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SOILS AND FOUNDATIONS – 1704.4 

Item Scope 

1. Shallow Foundations  Inspect soils below footings for adequate bearing 

capacity and consistency with geotechnical report. 

Inspect removal of unsuitable material and preparation 

of subgrade prior to placement of controlled fill. 

2. Controlled Structural Fill Perform sieve tests (ASTM D422 and D1140) and 

modified Proctor tests (ASTM D1557) of each source of 

fill material. 

Inspect placement, lift thickness, and compaction of 

controlled fill. 

Test density of each lift of fill by nuclear methods 

(ASTM D2922). 

Verify extent of fill placement. 

Cast-in-Place Concrete – 1704.4 

1. Mix Design Review concrete batch tickets and verify compliance 

with approved mix design.  Verify that water added at 

the site does not exceed that allowed by the mix design. 

Mix designs, mix verifications. 

2. Material Certification  

3. Reinforcement Installation Inspect size, spacing, cover, positioning, and grade of 

reinforcing steel.  Verify that reinforcing bars are free 

of form oil or other deleterious materials.  Inspect bar 

laps and mechanical splices.  Verify that bars are 

adequately tied and supported on chairs or bolsters. 

4. Post-Tensioning Operations Inspect placement, stressing, grouting, and protection 

of post-tensioning tendons.  Verify that tendons are 

correctly positioned, supported, tied, and wrapped.  

Record tendon elongations. 

5. Welding of Reinforcing Visually inspect all reinforcing steel welds.  Verify 

weldability of reinforcing steel.  Inspect preheating of 

steel when required. 

6. Anchor Rods Inspect size, positioning, and embedment of anchor 

rods.  Inspect concrete placement and consolidation 

around anchors. 

7. Concrete Placement Inspect placement of concrete.  Verify that concrete 

conveyance and depositing avoids segregation or 

contamination.  Verify that concrete is properly 

consolidated.   

8. Sampling and Testing of Concrete Test concrete compressive strength (ASTM C31 and 

C39), slump (ASTM C143), air-content (ASTM C231 or 

C173), and temperature (ASTM C1064). 
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Cast-in-Place Concrete – 1704.4 (cont’d) 

9. Curing and Protection Inspect curing, cold weather protection, and hot 

weather protection procedures. 

Structural Steel –  1704.2 and 1704.3 

Item Scope 

1. Fabricator Certification/Quality 

Control Procedures 

 � Fabricator Exempt  

Review shop fabrication and quality control 

procedures. 

2. Material Certification Review certified mill test reports and identification 

markings on wide-flange shapes, high-strength bolts, 

nuts, and welding electrodes. 

3. Open Web Steel Joists Inspect installation, field welding, and bridging of 

joists. 

4. Bolting Inspect installation and tightening of high-strength 

bolts.  Verify that splines have separated from 

tension control bolts.  Verify proper tightening 

sequence.  Continuous inspection of bolts in slip-

critical connections. 

5. Welding Visually inspect all welds.  Inspect pre-heat, post-

heat, and surface preparation between passes.  

Verify size and length of fillet welds. 

Ultrasonic testing of all full-penetration welds. 

6. Shear Connectors Inspect size, number, positioning, and welding of 

shear connectors.  Inspect suds for full 360-degree 

flash.  Ring test all shear connectors with a 3-pound 

hammer.  Bend test all questionable studs to 15 

degrees. 

7. Structural Details Inspect steel frame for compliance with structural 

drawings, including bracing, member configuration, 

and connection details. 

8. Metal Deck Inspect welding and side-lap fastening of metal roof 

and floor deck. 

 

5.5 Soil Seismic Site Classification 

We have evaluated the available soil profile data developed during this study to 

determine the Site Class in accordance with the 2009 International Building Code.  The 

test borings for this project did not extend to 100 feet deep and, therefore, we have 

estimated the depth to rock based on records we keep on file.  We have also estimated the 
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soil strength and soil types below the bottoms of the on-site borings.  Based on this 

analysis, we have determined the Site Class is D.  We may be able to upgrade the class to 

C with seismic wave testing.  We can perform this service. 

5.6 Groundwater Control 

During the field exploration, groundwater was encountered in both borings at a depth of 

about 8.5 feet.  The water encountered at that depth is in a saturated sand seam.  It does 

not appear that groundwater will be a significant problem with foundation excavations to 

depths of 5 to 7 feet.  Water that does accumulate in the excavation can be removed by 

pumping from prepared pumps within the excavation.   

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. 

5.7 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 exca-

vation 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.  

Bowser-Morner is providing the following information solely as a service to the client.  

Under no circumstances should Bowser-Morner's provision of the following information 

be construed to mean Bowser-Morner 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 sub-

contractors could be liable for substantial penalties. 
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For this site, the overburden soil encountered in our exploration is mostly silty clay of 

lacustrine origin.  Some fill, estimated at depths of 1 to 3.5 feet or more, will be 

encountered.  We anticipate OSHA will classify the fill materials as Type C.  The 

underlying naturally occurring undisturbed clay soils would be likely classified as Type B 

due to cracks and fissures that are expected in this material.   

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, Bowser-Morner 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.   

6.0 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: 

• 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 The Williams County Engineer; 

• limited interaction with Mr. Dan Clum of The Williams County Engineering 

Department; and  

• published soil or geologic data of this area. 

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, Bowser-Morner, Inc. 

should be notified so the conclusions and recommendations contained in this report can be 

reviewed and, if necessary, modified or verified in writing. 
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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 Bowser-Morner 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 Bowser-Morner: 

• 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 Bowser-Morner: 

• observe the construction, particularly site preparation, fill placement, and foundation 

excavation or installation; 

• perform in-place density testing of all compacted fill; 

• perform materials testing of soil and other materials as required; and 

• consult with the design team to make design changes in the event differing sub-

surface conditions are encountered. 

If Bowser-Morner is not retained for these services, we shall assume no responsibility for 

construction compliance with the design concepts, specifications, or recommendations. 

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. 
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The scope of our services did not include an environmental assessment for the presence or 

absence of hazardous or toxic materials in the soil, surfacewater, 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 the exclusive use of Williams County Commissioners for 

specific application to the proposed communication tower in Bryan, Ohio.  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.  Bowser-Morner 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. 

 

 

Respectfully submitted, 

 

BOWSER-MORNER , INC. 

 

This document was originally issued by J. Richard Hoppenjans, P.E., F. ASCE, D. GE, on 

October 7, 2013.  This document is not considered a sealed document.  This document has 

been produced from material that was stored and/or transmitted electronically and may 

have been inadvertently altered.  Rely only on final hard-copy materials bearing the 

consultant’s original signature. 

 

J. Richard Hoppenjans, P.E., F. ASCE, D. GE 

Vice President, District Manager, Chief Engineer 

 

JRH:dnh 

Attachments: Boring Location Plan 

 Boring Log Terminology 

 Boring Logs  

1-Client  (via  US Mail) 

1-Williams County Engineer, Attn: Mr. Dan Clum  (via email to dclum@wmscoengineer.com) 

 














