
 

   

 

OCTOBER 21ST, 2021 
 

 

 

BEAVER PROFESSIONAL SERVICES 

Authored by: Faith Gillen, Will Mockert, Luke 

Senta, & Caroline Skotarzak 
 

Lake Ripley 
Watershed 75% 
Geotechnical 
Report 
Requested by: Lake Ripley Management 

District in Cambridge, Wisconsin 



 

 

Lake Ripley Watershed 75% Geotechnical Report 

2 

Beaver Professional Services 

324 Wendt Commons 
215 N. Randall Avenue 
Madison WI 53715 

 
 

Ms. Lianna Spencer  

Lake Manager 

N4450 County Road A  

Cambridge, WI 53523  

  
October 21st, 2021  

 
RE: Subsurface Soil Investigation Report 
 Lake Ripley Management District Preserve 
 Village of Cambridge 
 Cambridge, WI 
 
Dear Lianna Spencer, 
 
Per your request, Beaver Professional Services has performed a Geotechnical Engineering Subsurface 
Investigation and Report for the Engineering Services for Watershed Improvements project. Enclosed you will 
find our “75% Geotechnical Report – Lake Ripley Management District Preserve,” which showcases our 
conclusions and recommendations.  
 
If there are any questions, comments, or concerns that arise as you review this report or if our firm can be of 
further service during the construction phase of the project, please feel free to reach out to me or any member 
of our team. Our goal is to make this project as seamless and successful as possible for the Lake Ripley 
Management District. 
 
Thank you for your time, 
 

 
 
 
 
 
Caroline R. Skotarzak 
Project Manager 
Beaver Professional Services 
 
 
Enclosed:  
 Report (pg. 1) 
 Location Map (pg. 8) 
 Boring Logs (pg. 20) 
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DISCLAIMER: Student Project Documents 
The concepts, drawings and written materials provided here were prepared by students in the 
Department of Civil & Environmental Engineering at the University of Wisconsin-Madison as an 

activity in the course Civ Engr 578 – Senior Capstone Design/GLE 479 – Geological Engineering Design. 
These do not represent the work products of licensed Professional Engineers. These are not for 

construction purposes. 
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Introduction 
Beaver Professional Services has completed geotechnical investigation for the area of proposed 

watershed improvements surrounding Lake Ripley in Cambridge, WI. This investigation focuses on 

subsurface exploration adjacent to the Lake Ripley influent stream which will be the location of 

design. It also factors in locations on the Lake District Preserve just north of the influent stream that 

may be impacted by proposed designs.  

 

This document contains analysis of soil and geological conditions of the project site. 

Recommendations will be made based on this investigation to limit the impact that site conditions 

could have on construction of engineering design alternatives. 

 

Project Description 
The Lake Ripley Management District seeks to improve water quality in Lake Ripley by making 

improvements to the lake’s influent stream. This stream travels through the Lake District Preserve in 

addition to neighboring properties. Three proposed alternatives aim to redirect the stream to 

meander through the Lake District Preserve where native prairie species will strip the surface water 

of pollutants such as phosphorus as well as settling out suspended solids in the water before it 

reaches the lake. 

 

The project area lies in a generally flat prairie wetland at an approximate elevation of 842 ft. There 

are no existing structures on the preserve, and there is a hill to the east of the proposed stream 

redirection that peaks at an approximate elevation of 884 ft.  

 

Scope of Subsurface Exploration 
Hollow stem augers were used to perform standard penetration test borings of the project area. Five 

soil borings (Borings 1-5) were collected for testing. All collected soil boring samples are included in 

Figure 9-13. Three were taken directly adjacent to the influent stream, and two were taken in the flat 

wetland north of the stream where redirected surface water will flow towards Lake Ripley. Boring 1 

was taken at a location on the west side of the Lake District Preserve where a weir is proposed for 

Alternative 3. A detailed map of the boring locations can be found in Figure 3-4. Soil borings were 

drilled to a depth of 30 ft. This depth was sufficient to explore the existing soil conditions, but drilling 

did not need to extend to further depths due to the absence of any significant infrastructure being 

constructed on the site location. 

 

Selection of boring location was determined based on proximity to where construction will take place 

in the three proposed alternatives. A boring was taken at the location where a weir would be 

implemented. The installation of a weir would require the presence of machinery and equipment that 

would affect soil conditions, so it is important to consider whether the presence of this equipment 
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would cause erosion of the streambanks. Another two borings were taken near the stream on the 

northside of where a berm and diversion would be implemented or the beginning of new stream 

excavation to gauge how the water table changes moving away from the influent stream. The final 

two borings were taken in the wetland to gain an understanding of the prairie’s soil condition. Should 

a new channel be excavated through the prairie, machinery would need to enter this area. No matter 

what alternative is selected, the goal is to redirect water from the influent stream towards the 

wetland to then flow towards Lake Ripley. The team will need a comprehensive analysis of how 

increased surface water flow will affect soil conditions in this area. 

 

To collect soil boring samples, a standard penetration test was performed at each location using 

hollow stem augers. This process was completed in accordance with ASTM D1586. This testing 

procedure obtains samples at discreet depths and provides a standardized blow count that can be 

used to analyze a soil sample. Collection and testing were performed by Beaver Professional Services 

geotechnical engineering team on October 1, 2021. 

 

Site Description 
Area Geology 
Lake Ripley is located in Cambridge, WI in Jefferson County. An estimation of existing area geology 

was collected from the Natural Resources Conservation Service (NRCS). A map of the NRCS data for 

the Lake Ripley project location is illustrated in Figure 5. Approximately 50 percent of the intended 

site location consists of Houghton muck. A detailed description of Houghton muck is located in the 

“NRCS Soil Survey Information” in the Appendix. This section of the project site is the low-lying prairie 

in the Lake District Preserve. Houghton muck is abundant in herbaceous organic material, and in the 

site location of this project, it is very poorly drained. Houghton muck is accompanied in the project 

area by small sections of Wacousta silty clay loam and Casco-Rodman complex soil. These sections 

are located on the eastern hill and on areas of higher elevation on the project site. Detailed 

descriptions of both soil types are also located in the “NRCS Soil Survey Information” in the Appendix. 

 

Subsurface Conditions 
Collected soil borings show a distribution of a sand and clay layer to approximate depths of 5 ft where 

it then transitions to lean clay layers up to an approximate 15 ft depth. Moving deeper in the boring, 

a sandy layer with gravel is located from approximate depths of 15 ft to 27 ft. Finally in the deepest 

section of the soil boring, a very dense layer is found that shows characteristics of weathered 

sandstone bedrock. A schematic of the general soil cross-section for the Lake Ripley project site is laid 

out in Figure 1, further details of each individual boring can be found in Figures 9-13 in the Appendix. 
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Figure 1: General Soil Cross-Section on Lake Ripley Preserve 

 

Groundwater Conditions 
Water table elevation plays an important role in borings collected from the Lake Ripley project site. 

Groundwater was encountered at 2-3 ft. in the soil borings adjacent to the influent stream and at 5 ft. 

depth for the borings in the central area of the Lake District Preserve. Groundwater levels found 

closer to the surface is a result of the proximity of the Lake Ripley influent stream to the boring 

location. Groundwater conditions will continue to be a factor in engineering design of this project 

because it will affect the construction conditions of a proposed alternative. Settlement caused by 

excavators on the site will need to be determined to avoid unnecessary delays caused by wet 

conditions in the surrounding area. 

 

Environmental Concerns 
While the collected soil borings do not show signs of contamination, it is recommended that a more 

detailed environmental investigation and report be conducted prior to the beginning construction 

services for this project.  

 

Discussion and Recommendations 
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Site Selection 

When investigating the differences between the location of where a weir would be installed versus 

the location where a berm would be implemented of a new channel excavated, there are minimal 

differences because both sites are directly adjacent to the influent stream. There is a general 

uniformity among the characteristics of all soil borings that shows there is no need to limit site 

selection based on geotechnical advantage. 

Bearing Capacity 

The footprint of the 30,000 lb excavator to be used in construction is 100 sq. ft. This corresponds to a 

300 psf loading from the excavator that must be resisted by soil during construction. Allowable 

bearing capacity calculations found in the Calculations section of this report indicate that the project 

site has a bearing capacity of 3310 psf with a factor of safety of 3.0. For this reason, excavation does 

not pose a reason for concern over geological site conditions. 

Geotechnical-Related Construction Issues 

Season of Construction Considerations 

The bulk of work will take place in the upper layer of sandy clay topsoil, creating a potentially 

unstable environment for larger equipment. Due to these unstable surface conditions, BPS is 

recommending all construction activities requiring heavy equipment to be executed during the 

Winter months, when the ground is frozen, so that soil conditions are at their most stable. If using 

heavy machinery when the soil is thawed, BPS recommends using a swamp mat or another wetland 

construction method to ensure safe use of equipment. 

Soil Reuse 

Soil excavated In each of the three alternatives will be used to grade the streambank on the north 

side where overflow is expected in each alternative. In Alternative 1, there will be less need for soil 

reuse and more need to dispose of excavated soil. Any excess soil that cannot be reused on the 

project site will be transported by dump truck to a landfill for a cost of $0.025 per pound of soil. 

Calculations 
Ultimate Bearing Capacity (𝑸𝒖): 

For soil type found in NRCS data, attributes estimated include:  

 Cohesion, c = 1.5 psi 

 Friction angle, Φ’=30 degrees, therefore: 

o 𝑵𝒒 = 𝟐𝟐. 𝟒𝟔 

o 𝑵𝒄 = 𝟑𝟕. 𝟏𝟔 

o 𝑵𝜸 = 𝟏𝟗. 𝟕𝟎 

 Saturated unit weight of soil, 100 pcf 
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 Unit weight of water, 62.4 pcf 

 D = depth of footing = 0.5 ft. for 6” weir installation 

 B = footing width = 4 ft. 

 

𝑸𝒖 = 𝒄𝑵𝒄 + 𝜸𝑫𝑵𝒒 + 𝟎. 𝟓𝜸𝑩𝑵𝜸 

𝑸𝒖 = 𝟏. 𝟓𝒑𝒔𝒊 ∗
𝟏𝟒𝟒𝒊𝒏𝟐

𝒇𝒕𝟐
∗ 𝟑𝟕. 𝟏𝟔 + (𝟏𝟎𝟎𝒑𝒄𝒇 − 𝟔𝟐. 𝟒𝒑𝒄𝒇)

∗ 𝟎. 𝟓 𝒇𝒕 ∗ 𝟐𝟐. 𝟒𝟔 + 𝟎. 𝟓

∗ (𝟏𝟎𝟎𝒑𝒄𝒇 − 𝟔𝟐. 𝟒𝒑𝒄𝒇) ∗ 𝟒𝒇𝒕 ∗ 𝟏𝟗. 𝟕𝟎

=  𝟗𝟗𝟑𝟎. 𝟐𝟓 𝒑𝒔𝒇 

 

Allowable Bearing Capacity (𝑸𝒂𝒍𝒍): 

Factor of Safety (FS) = 3, therefore: 

𝑸𝒂𝒍𝒍 =
𝑸𝒖

𝑭𝑺
= (𝟗𝟗𝟑𝟎. 𝟐𝟓 𝒑𝒔𝒇)/𝟑. 𝟎 = 𝟑𝟑𝟏𝟎. 𝟎𝟖 𝒑𝒔𝒇 

 

Appendix 

 
Figure 2: Project Site Location 
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Figure 3: Soil Boring 1 Location 

 
Figure 4: Soil Borings 2-4 Location 
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Figure 5: NRCS Map 
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Figure 6: Houghton Muck Data 

 



 

 

Lake Ripley Watershed 75% Geotechnical Report 

14 

 



 

 

Lake Ripley Watershed 75% Geotechnical Report 

15 

Figure 7: Casco-Rodman Complex Data 
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Figure 8: Wacousta Silty Clay Loam Data 
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Figure 9: Boring 1 
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Figure 10: Boring 2 
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Figure 11: Boring 3 
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Figure 12: Boring 4 
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Figure 13: Boring 5 
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