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February 6, 2026 

 

Muskegon County Road Commission 

7700 East Apple Avenue 

Muskegon, Michigan 49442 

 

Attention: Mr. Paul Bouman 

 

Regarding: Muskegon Count Road Commission 

  Geotechnical Investigation 

Cedar Creek Township, Muskegon County, Michigan 

Project No. 25MKG--48Z 

 

 

Dear Mr. Bouman: 

 

Soils & Structures is pleased to present this letter regarding the geotechnical investigation performed 

at the Bayne Road and Maple Island Road crossings over the Maple River in Cedar Creek Township, 

Muskegon County, Michigan. The investigation was performed on January 20th through January 23rd, 

2026 at the north and south sides of each crossing. 

 

Investigation and Testing 

 

The investigation included four (4) test borings drilled to depths of 75.0, 80.0, and 95.0 feet. The test 

borings are designated as Test Boring One (TB-01) through Test Boring Four (TB-04). The locations 

were determined by Muskegon County Road Commission. The locations were reviewed by Soils & 

Structures for accessibility and adjusted as necessary. The test borings were conducted in 

accordance with ASTM D 1586 procedures. The ASTM D 1586 standard describes the procedure 

for sampling and testing soil using the Standard Penetration Test. An automatic hammer was used to 

obtain the soil samples. 

 

The surface elevations at the test boring locations were obtained with a Global Navigation Satellite 

System (GNSS) Receiver. The receiver was connected to the local MDOT CORS base station. Through 

this system, vertical measurements are obtained and referenced to the North American Vertical 

Datum (NAVD88). Horizontal measurements are also obtained at the test boring locations which are 

referenced to the Michigan State Plane Coordinate System. Both the vertical and horizontal 

measurements typically have an accuracy of approximately 0.5 inches. The measured test boring 

locations and surface elevations can be found in Table 1. 
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Table 1: Measured Test Boring Locations and Surface Elevations 

Test Boring / Location 
Elevation 

(feet) 
Northing     

(feet) 
Easting      
(feet) 

Surface 
Cover 

Test Boring One 604.7 660294.5 12676862.2 Asphalt 

Test Boring Two 604.5 660330.8 12676850.5 Asphalt 

Test Boring Three 607.1 661200.4 12678240.5 Asphalt 

Test Boring Four 607.1 661236.6 12678218.4 Asphalt 

Maple Island Road Maple River 
Crossing Water Level 

599.4 
661222.7 
661205.6 

12678258.4 
12678199.5 

– 

Bayne Road Maple River  
Crossing Water Level 

598.3 
660313.5 
660314.7 

12676885.5 
12676823.3 

– 

Base Setup (RTCM0037) 688.2 637721.5 12673586.4 – 

 

Soil samples were classified according to the Unified Soil Classification System. This method is a 

standardized system for classifying soil according to its engineering properties. Please refer to the 

appendix of this report for the Unified Classification System Chart. The classification is shown in the 

“Material Description” column of the test boring logs. 

 

The soil strength may be evaluated using the “N” value. The “N” value is the number of blows required 

to drive a soil sampler one foot with a standard 140-pound drop hammer. The sampler is driven a 

distance of 18.0 inches. The number of blows for each 6.0-inch increment is recorded. The sum of the 

second and third intervals is the “N” value. The number of blows for each 6.0-inch interval is shown on 

the test boring logs under the column labeled “Blow Counts”. The “N” value for each sample is shown in 

the adjacent column. 

 

General Conditions & Reliance 

 

This letter was prepared in accordance with generally accepted practices of the geotechnical 

engineering profession. The scope of work did not include recommendations, an environmental study 

or wetland determination.  

 

The test borings represent point information and may not have encountered all the soil types and 

materials present on this site. This letter does not constitute a guarantee of the soil or groundwater 

conditions or that the test borings are an exact representation of the soil or groundwater conditions at 

all points on this site. 

 

The test borings should not be used independently of the letter. If soil conditions are encountered 

which are significantly different from the test borings, Soils & Structures should be consulted for 

additional recommendations. 

 





  

 
 

 

 

 

Appendix 

Test Boring Location Plans 

Test Boring Logs 

General Soil Information 
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Borehole ID: TB-01
Sheet 1 of 3

Project Name: Maple River Bridges Project Number: 25MKG-48Z
Project LocaƟon: Muskegon, Michigan Logged By: A Ferguson Reviewed By: N Fuller
Client: Muskegon County Road Commission Survey Datum: NAD 1983 StatePlane Michigan South Hole Depth: 75.00
Date Started: Jan 20 2026 Completed: Jan 20 2026 Northing: 660294.5 EasƟng: 12676862.2 ElevaƟon: 604.69
Drilling Method: 3-1/4" Hollow Stem Auger Frost Depth
Equipment: Diedrich D-50 Ground Water Levels
Hammer Type: AutomaƟc Hammer At Time of Drilling 5.00' on Jan 20 2026
Notes: Oīset 4' North

Ann Arbor         •          Muskegon          •           Traverse City        •          Upper Peninsula
(800) 933-3959



De
pt

h

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

G
ra

ph
ic

Material DescripƟon

SAND - slightly compact light brown Įne with 
a trace of silt

ORGANIC SILT - soŌ dark brown with clay

SAND - compact brown Įne to medium

SAND - loose brown Įne to medium

ORGANIC SILT - soŌ gray

CLAY - soŌ gray with gravel and a trace of 
sand

SILT - very sƟī grayish brown with clay and a 
trace of sand

Sa
m

pl
e 

Ty
pe

N
um

be
r

SPT-H

SPT-I

SPT-J

SPT-K

SPT-L

SPT-M

Re
co

ve
ry

 %
RQ

D

73

100

80

73

100

100

Bl
ow

 
Co

un
ts

3-2-3

2-1-2

5-5-6

3-2-2

2-2-2

2-2-1

N
-V

al
ue

5

3

11

4

4

3

Po
ck

et
 P

en
 

(t
sf

)
Sh

ea
r S

tr
en

gt
h

(t
sf

)
M

oi
st

ur
e 

Co
nt

en
t (

%
) AƩerberg

Limits

Li
qu

id
Li

m
it

Pl
as

Ɵc
Li

m
it

Pl
as

Ɵc
ity

In
de

x U
SC

S

SP

OL/
OH

SP

SP

OL/
OH

CL

Borehole ID: TB-01
Sheet 2 of 3

Project Name: Maple River Bridges Project Number: 25MKG-48Z
Project LocaƟon: Muskegon, Michigan Logged By: A Ferguson Reviewed By: N Fuller
Client: Muskegon County Road Commission Survey Datum: NAD 1983 StatePlane Michigan South Hole Depth: 75.00
Date Started: Jan 20 2026 Completed: Jan 20 2026 Northing: 660294.5 EasƟng: 12676862.2 ElevaƟon: 604.69
Drilling Method: 3-1/4" Hollow Stem Auger Frost Depth
Equipment: Diedrich D-50 Ground Water Levels
Hammer Type: AutomaƟc Hammer At Time of Drilling 5.00' on Jan 20 2026
Notes: Oīset 4' North

Ann Arbor         •          Muskegon          •           Traverse City        •          Upper Peninsula
(800) 933-3959
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Borehole ID: TB-01
Sheet 3 of 3

Project Name: Maple River Bridges Project Number: 25MKG-48Z
Project LocaƟon: Muskegon, Michigan Logged By: A Ferguson Reviewed By: N Fuller
Client: Muskegon County Road Commission Survey Datum: NAD 1983 StatePlane Michigan South Hole Depth: 75.00
Date Started: Jan 20 2026 Completed: Jan 20 2026 Northing: 660294.5 EasƟng: 12676862.2 ElevaƟon: 604.69
Drilling Method: 3-1/4" Hollow Stem Auger Frost Depth
Equipment: Diedrich D-50 Ground Water Levels
Hammer Type: AutomaƟc Hammer At Time of Drilling 5.00' on Jan 20 2026
Notes: Oīset 4' North

Ann Arbor         •          Muskegon          •           Traverse City        •          Upper Peninsula
(800) 933-3959
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Borehole ID: TB-02
Sheet 1 of 3

Project Name: Maple River Bridges Project Number: 25MKG-48Z
Project LocaƟon: Muskegon, Michigan Logged By: A Ferguson Reviewed By: N Fuller
Client: Muskegon County Road Commission Survey Datum: NAD 1983 StatePlane Michigan South Hole Depth: 75.00
Date Started: Jan 21 2026 Completed: Jan 21 2026 Northing: 660330.8 EasƟng: 12676850.5 ElevaƟon: 604.49
Drilling Method: 3-1/4" Hollow Stem Auger Frost Depth
Equipment: Diedrich D-50 Ground Water Levels
Hammer Type: AutomaƟc Hammer At Time of Drilling 13.50' on Jan 21 2026
Notes:

Ann Arbor         •          Muskegon          •           Traverse City        •          Upper Peninsula
(800) 933-3959
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Borehole ID: TB-02
Sheet 2 of 3

Project Name: Maple River Bridges Project Number: 25MKG-48Z
Project LocaƟon: Muskegon, Michigan Logged By: A Ferguson Reviewed By: N Fuller
Client: Muskegon County Road Commission Survey Datum: NAD 1983 StatePlane Michigan South Hole Depth: 75.00
Date Started: Jan 21 2026 Completed: Jan 21 2026 Northing: 660330.8 EasƟng: 12676850.5 ElevaƟon: 604.49
Drilling Method: 3-1/4" Hollow Stem Auger Frost Depth
Equipment: Diedrich D-50 Ground Water Levels
Hammer Type: AutomaƟc Hammer At Time of Drilling 13.50' on Jan 21 2026
Notes:

Ann Arbor         •          Muskegon          •           Traverse City        •          Upper Peninsula
(800) 933-3959
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Borehole ID: TB-02
Sheet 3 of 3

Project Name: Maple River Bridges Project Number: 25MKG-48Z
Project LocaƟon: Muskegon, Michigan Logged By: A Ferguson Reviewed By: N Fuller
Client: Muskegon County Road Commission Survey Datum: NAD 1983 StatePlane Michigan South Hole Depth: 75.00
Date Started: Jan 21 2026 Completed: Jan 21 2026 Northing: 660330.8 EasƟng: 12676850.5 ElevaƟon: 604.49
Drilling Method: 3-1/4" Hollow Stem Auger Frost Depth
Equipment: Diedrich D-50 Ground Water Levels
Hammer Type: AutomaƟc Hammer At Time of Drilling 13.50' on Jan 21 2026
Notes:

Ann Arbor         •          Muskegon          •           Traverse City        •          Upper Peninsula
(800) 933-3959
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Borehole ID: TB-03
Sheet 1 of 4

Project Name: Maple River Bridges Project Number: 25MKG-48Z
Project LocaƟon: Muskegon, Michigan Logged By: A Ferguson Reviewed By: K Martella
Client: Muskegon County Road Commission Survey Datum: NAD 1983 StatePlane Michigan South Hole Depth: 95.00
Date Started: Jan 22 2026 Completed: Jan 22 2026 Northing: 661200.4 EasƟng: 12678240.5 ElevaƟon: 607.13
Drilling Method: 3-1/4" Hollow Stem Auger Frost Depth
Equipment: Diedrich D-50 Ground Water Levels
Hammer Type: AutomaƟc Hammer At Time of Drilling 7.00' on Jan 22 2026
Notes:

Ann Arbor         •          Muskegon          •           Traverse City        •          Upper Peninsula
(800) 933-3959
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Borehole ID: TB-03
Sheet 2 of 4

Project Name: Maple River Bridges Project Number: 25MKG-48Z
Project LocaƟon: Muskegon, Michigan Logged By: A Ferguson Reviewed By: K Martella
Client: Muskegon County Road Commission Survey Datum: NAD 1983 StatePlane Michigan South Hole Depth: 95.00
Date Started: Jan 22 2026 Completed: Jan 22 2026 Northing: 661200.4 EasƟng: 12678240.5 ElevaƟon: 607.13
Drilling Method: 3-1/4" Hollow Stem Auger Frost Depth
Equipment: Diedrich D-50 Ground Water Levels
Hammer Type: AutomaƟc Hammer At Time of Drilling 7.00' on Jan 22 2026
Notes:

Ann Arbor         •          Muskegon          •           Traverse City        •          Upper Peninsula
(800) 933-3959
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General Information for Method of Field Investigation 
 
The soil investigation was performed in accordance with the American Society of Testing and Materials method 
ASTM D 1586, which is the “Standard Test Method for Standard Penetration Test (SPT) and Split-Barrel 
Sampling of Soils”.   Samples of compressible clays or organic soils are obtained in accordance with ASTM D 
1587, which is the “Standard Practice for Thin-Walled Tube Sampling of Soils for Geotechnical Purposes.”  Rock 
may be cored in conjunction with the above methods as specified in ASTM D 2113 which is the “Standard 
Practice for Rock Core Drilling and Sampling of Rock for Site Investigation.” 
 
Field Testing 
 
Standard Penetration Tests (SPT) in accordance with ASTM D 1586 were generally performed at depths of 2.0’, 
4.5’, 7.0’, 9.5’ and 5.0’ intervals thereafter. 
 
Laboratory Testing 
 
Samples obtained from the Standard Penetration Test, ASTM D 1586 or thin walled tube method, ASTM D 
1587, were tested in the laboratory for the moisture content and density and/or particle size, where applicable.   
When soils sampled possessed sufficient cohesive properties, it was tested for its compressive strength in the 
unconfined state. 
 
Natural Percent Moisture content (N.P.M.) of the soil is the percentage by weight of water contained in the soil 
sample compared to the dry weight of the solids of which the soil is composed.  The NPM of select samples is 
determined in accordance with ASTM D 2216. 
 
Natural Density (N.D.) of soil as reported on the appended boring logs is the natural wet density of the soils 
expressed in pounds per cubic foot. 
 
The unconfined compressive strength of cohesive soils is determined in the laboratory on “undisturbed” select 
samples in accordance with ASTM D 2166.  This test determines the maximum load required at a specified rate 
to deform the cohesive soil specimen length twenty (20%) percent.  The primary purpose of the unconfined 
compression test is to obtain approximate quantitative values of the compressive strength of soils possessing 
sufficient coherence to permit testing in the unconfined state.  The shear strength of the cohesive soil can be 
calculated from the results of the unconfined compressive strength test. 
 
Color 
 
When the color of the soils is uniform throughout, the color recorded will be such as brown, gray, and black and 
may be modified by adjectives such as light and dark. If the soils predominant color is shaded by secondary color, 
the secondary color precedes the primary color, such as gray-brown, or yellow-brown.  If two major and distinct 
colors are swirled throughout the soil, the colors will be modified by the term mottled; such as mottled brown and 
gray. 
 
Water Observations 
 
Depth of water recorded in the test boring is measured from the ground surface to the water surface.  Initial 
depth indicates water level during boring, completing depth indicates water level immediately after boring, and 
depth after “X” number of hours indicates water level after allowing the groundwater rise or fall over a period of 
time. Water observations in pervious soils are considered reliable groundwater levels for accurate groundwater 
measurements at the time the test borings were performed unless records are made over several days’ time.  
Factors such as weather, soils porosity, etc., will cause the groundwater level to fluctuate for both pervious and 
impervious soils. 
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Sample Type 
 

If not otherwise indicated, the sample is a split-barrel liner sample ASTM D 1586. 
 

“S.T.’ – Shelby tube sample, ASTM D 1587 

“A” – disturbed augered sample 

“C” – rock core sampled ASTM D 2113 

N.P.M. – Natural Percent Moisture of in-situ soils sample 

N.D. – Natural Density of in-situ soils sample in pcf. 

S.S. – Shear Strength of cohesive soils samples as determined by the Unconfined Compression tests in ksf. 
 

Classification Data – Laboratory data to assist in classification of soils and classification of soils characteristics; 
i.e., plastic limit or liquid limit 
 

Test Boring Logs 

Particle Size Visual 

Boulders Larger than 12” (300 mm) 

Cobbles 12” to 3” (300 to 75 mm) 

Gravel - Coarse 3” to ¾ “ (75 to 19 mm) 

Gravel – Fine 19.0 to 4.75 mm 

Sand- Coarse 4.75 to 2.0 mm 

Sand - Medium 2.0 to 0.425 mm 

Sand - Fine 0.425 to 0.075 mm 

Silt 0.075 to 0.002 mm 

Clay 0.002 mm and smaller 

 
Soils Components 

Major Component Minor Component 

Gravel Trace (1 - 10%) 

Sand Some (11 - 35%) 

Silt/Clay And (36 - 50%) 

 
Condition of Soil Relative to Compactness 

Granular Material “N” Value 

Loose 0 - 4 

Slightly Compact 5 - 7 

Compact 8 - 20 

Very Compact 21 - 50 

Extremely Compact 51 and above 

 

Cohesive Material “N” Value 

Soft 0 - 4 

Firm 5 - 7 

Stiff 8 - 20 

Very Stiff 21 - 50 

Extremely Stiff 51 and above 

  
“N” values in clay soils are not to be used as a measure of shear strength.  However, they may be used as a 
general indication of strength. 
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Unified Soil Classification System Chart 
 

Major Divisions   Letter 
Symbol 

Typical Descriptions 

Coarse Grained 
Soils 
 
 
 
 
 
 
 
 
More than 50% of 
material is larger 
than No. 200 
sieve size 

Gravel –  
Gravelly Soils  
  
 
 
more than 50% 
of coarse fraction 
retained on  
No. 4 sieve 

Clean gravels 
 
(little or no fines) 

GW 
Well-Graded gravels, gravel-sand 

mixtures, little or no fines 

GP 
Poorly-Graded gravels, gravel-sand 

mixtures, little or no fines 

Gravel with Fines 
 
(appreciable 
amount of fines) 

GM 
Silty gravels, gravel-sand-silt 

mixtures 

GC 
Clayey gravels, gravel-sand-clay 

mixtures 

Sand and Sandy 
Soils 
 
More than 50% 
of coarse fraction 
passing No. 4 
sieve 

Clean Sand 
 
(little or no fines) 

SW 
Well-Graded sands, gravelly sands, 

little or no fines 

SP 
Poorly-Graded sands, gravelly sands, 

little or no fines 

Sand with Fines 
 
(appreciable 
amount of fines) 

SM Silty sands, sand-silt mixtures 

SC Clayey sands, sand-clay mixtures 

Fine Grained 
Soils 
 
 
 
 
 
 
More than 50% of 
material is smaller 
than No. 200 
sieve size 

Silts and Clays 
 
 
Liquid limit less than 50 

ML 
Inorganic silts and very fine sands, 
rock flour, silty or clayey fine sands 
or clayey silts with slight plasticity 

CL 
Inorganic clays or low to medium 

plasticity, gravelly clays, sandy clays, 
silty clays, lean clays 

OL 
Organic silts and organic silty clays 

or low plasticity 

Silts and Clays 
 
 
Liquid limit greater than 50 

MH 
Inorganic silts, micaceous or 

diatomaceous fine sand or silty soils 

CH 
Inorganic clays of high plasticity, fat 

clays 

OH 
Organic clays or medium to high 

plasticity, organic silts 

  
Highly organic soils 
 

PT 
Peat, humus, swamp soils with high 

organic contents 

 
  




