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May 20, 2022

Attention: Trevor Howard, PE

Subject:  Geotechnical Engineering Report
Site Development
Cascade City Shop
Cascade, Idaho
Innovate Geotechnical Project No. 322036

Trevor, 

Submitted herewith is the report of our geotechnical engineering evaluation for the subject site. 
This report contains the results of our findings and an engineering interpretation of the results 
with respect to the available project characteristics. It also contains a description of the 
subsurface conditions necessary for development of the property.

On April 22, 2022, Innovate Geotechnical staff was on­site and completed 2 test pits up to 7.5 
feet below the existing ground surface. Soil samples were obtained during the field operations 
and were then transported to our office for further testing. 

Based on the findings of the subsurface investigation and other information, geotechnical 
conditions are provided. A detailed discussion of observed conditions and geotechnical 
recommendations is presented in this report. 

We appreciate the opportunity to work with you on this project. If we can be of further assistance 
or if you have any questions regarding this project, please do not hesitate to contact us at (208) 
484­1090. 

Sincerely, 
Innovate Geotechnical

Clara Klamm, E.I.T.    Seth P. Olsen, P.E. 
Staff Engineer  Senior Geotechnical Engineer 
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1.0 INTRODUCTION

Innovate Geotechnical (IGEO) is pleased to submit this report which presents the results of our 
geotechnical engineering evaluation for the Cascade City Shop in Cascade, Idaho. The project 
area is located approximately as shown in the Vicinity Map, Figure 1.   

2.0 PROJECT UNDERSTANDING 

The proposed improvements include constructing a new 2,400 square foot structure with a 
concrete slab floor on the property.  Cuts and fills are anticipated to be minimal.  This evaluation 
includes assessing the site for subsurface characteristics and providing geotechnical conditions 
and recommendations.   

Our understanding of the project is based on our communications with you.  If the construction 
conditions are different than we have observed, please notify us so that any appropriate 
modifications to our conclusions and recommendations contained herein may be made. A site 
plan is presented in Figure 2. 

3.0 SCOPE OF SERVICES 

The purpose of our geotechnical engineering evaluation was to provide recommendations for 
site development based on our site evaluation, laboratory testing, and engineering analyses. Our 
specific scope of services included: 

Exploration of soil and groundwater conditions underlying the proposed improvements 
by completing 2 test pits.   
Laboratory testing to assess pertinent physical and engineering properties of the soil 
observed. 
Engineering analysis and preparation of this report. 

4.0 SITE CONDITIONS AND FIELD EVALUATION 

Existing surface and subsurface conditions associated with the subject property are presented in 
this section. 

4.1 Surface Conditions 

The site is off South Main Street in Cascade, Idaho (see Figures 1 and 2). Topographically, the site 
is relatively level. The elevation is approximately 4740 feet above Mean Sea Level (MSL) at the 
property.  

The site has adjacent City of Cascade development and lagoons.  Photos 1 and 2 present the 
existing conditions at the time of our field evaluation. 
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         Photo 1: Looking southeast         Photo 2:  Looking northwest

4.2 Field Evaluation

The subsurface soil conditions were determined by performing two (2) test pits (TP­1 and TP­2) 
at the locations shown on Figure 2.  Test pits were advanced using an excavator on site. For the 
test pits, soil samples were obtained at significant changes of strata and in general accordance 
with ASTM D­420 and ASTM D­2488. The subsurface conditions observed during the field 
evaluation are discussed in Section 4.3. Logs of the explorations, including a description of all soil 
strata encountered, are presented in Appendix A.   

After completion of the field evaluation, soil samples were tested for their engineering 
properties. The results of the laboratory testing are presented in Appendix B and shown on the 
test pit logs in Appendix A. 

4.3 Subsurface Soil Profile

The results of our field evaluation and our laboratory testing indicate a fairly uniform subgrade 
across the site. The subsurface profile is made up of sand with varying amounts of gravel to the 
full depth explored (approximately 7.5 feet below the existing ground surface). Groundwater was 
observed in both explorations at about 6.5 (TP­2) to 7 feet (TP­1) below the existing ground 
surface. For a detailed description of the soil profiles observed in this evaluation, see the test pit
logs in Appendix A. See Figure 2 for the approximate test pit locations. 

4.4 Groundwater 

Groundwater was observed in both test pits during the field evaluation at depths of 7 feet and 
6.5 feet in TP­1 and TP­2, respectively. Numerous factors such as heavy precipitation, irrigation 
practices, and other unforeseen factors may influence groundwater elevations at the site. The 
detailed evaluation of these and other factors, which may be responsible for groundwater 
fluctuations, is beyond the scope of this study.   

4.5 Site Subsurface Variations

Based on the results of the subsurface exploration and our experience, variations in continuity 
and nature of subsurface conditions should be anticipated. Due to the heterogeneous 
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characteristics of soils, care should be taken in interpolating or extrapolating subsurface 
conditions between or beyond the explorations. Seasonal fluctuations in groundwater conditions 
may also occur.

5.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the results of our site exploration, laboratory testing, and engineering analyses, it is our 
opinion that the proposed site may be improved as envisioned. Specific recommendations for 
the proposed improvements are presented in the following sections of this report.

5.1 Site Preparation and Earthwork

5.1.1 Initial Preparation

We recommend that proposed areas for improvements, including areas to receive fill, be 
prepared by clearing and grubbing of both the surface and subsurface of all debris, deleterious 
and organic matter, and roots greater than ½ inch diameter. This includes removal of the existing 
sheds, dumpster, and debris observed during our field evaluation. 

5.1.2 Grading, Excavations, and Subgrade Preparation

In order to provide uniform bearing conditions for the proposed structures, we recommend the 
following site preparation activities:

Within foundation limits for structures, the native sand soils are to be proof­rolled and 
compacted to establish final foundation elevations.  
Within floor­slab limits.  The on­site sand should be proof­rolled before placing floor slabs.

In the event earthwork activities cause excessive subgrade disturbance, replacement with 
structural fill may be necessary. A greater depth of disturbance of the subgrade soil may be 
expected if site preparation work is conducted during periods of wet weather when the moisture 
content of the soil exceeds optimum. Any soft, loose, wet or otherwise unsuitable soil 
encountered is to be over­excavated to firm soil, or a depth of 2 feet, whichever is less, and 
replaced with structural fill, as described below. 

5.1.3 Temporary Excavations

For temporary excavations less than five feet deep, side slopes should not be made steeper than 
0.5:1 (horizontal to vertical).  Temporary excavations extending more than five feet and up to ten 
feet in depth should not be made steeper than 1:1. If unstable conditions or groundwater 
seepage are encountered, flatter slopes, shoring, or bracing may be required for all conditions.  
All excavations should be made following OSHA safety guidelines.
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5.2 Structural Fill

Soil used to support the foundations and/or retaining walls is classified as structural fill for the 
purposes of this report.  

5.2.1 Structural Fill

Structural fill shall consist of granular soils free of organics, debris, or other deleterious materials 
and no particles larger than four inches in maximum dimension. Structural fill shall meet the 
specifications described below:

Structural fill placed below structural foundations to replace soft spots should consist of 
well­graded, sand and gravel material with no more than 12% passing the #200 sieve.
Equivalent specifications may be used if approved by the project geotechnical engineer.

5.2.2 Use of on­site Soil

The on­site sand soils observed in our test pits may be reused as structural fill, provided it is 
reworked and meets the requirements set forth above.   

5.3 Fill Placement and Compaction

The various types of compaction equipment have their limitations as to the maximum lift 
thickness that can be compacted. For example, hand operated equipment is limited to lifts of 
about four inches and most “trench compactors” have a maximum, consistent compaction depth 
of about six inches. Large rollers, depending on soil and moisture conditions can achieve 
compaction at eight to twelve inches. The full thickness of each lift should be compacted to at 
least the following percentages of the maximum dry density (MDD) as determined by ASTM D­
1557: 

1. Compacted fill/native soils, supporting foundations  95%  
2. Compacted fill/native soils, below floor slabs  95% 
3. Compacted fill/native soils, embankments, wall backfill 90% 
4. Backfill of trenches 

a. Below foundations   95% 
b. Others     90%

Field density tests should be performed on each lift as necessary to ensure that compaction is 
being achieved.     

Conditions of the structural fill, site grading fill, and compacted native soil should be evaluated 
by in­place density tests, visual evaluations, probing and proof­rolling as these materials are 
prepared to determine compliance with the contract documents and recommendations in this 
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report. Over compaction should be avoided as increased compaction effort will result in lateral 
pressures higher than those provided in this report.

5.4 Foundation Support

We anticipate that the proposed footings will be established at a minimum elevation of two feet 
below the existing ground surface. To establish uniform bearing conditions the proposed footings 
should be established entirely on a specific zone of compacted native soils or structural fill, as 
described previously.

Foundations may be designed using a maximum allowable bearing pressure of 2,100 psf. In 
addition to the fill recommendations presented previously in this report, the following 
recommendations should be implemented:  

• Continuous footing width should be maintained at a minimum of 18 inches.  
• Spot footings should be a minimum of 30 inches in width.  
• Exterior footings should be placed a minimum of 24 inches below final grade for frost 

protection, and interior footing shall be placed a minimum of 16 inches below grade.  
• Drainage around the site should be created so that water is not allowed to flow into the 

excavation during or after construction.  

The allowable bearing pressure may be increased by 1/3 for temporary loads such as wind and 
seismic forces.

Based on the preliminary maximum foundation loads, as presented above, and given that the 
foundations are supported as described in this report, we estimate that total settlement will be 
less than about 1 inch. Differential settlement is estimated to be less than about ½ of the total 
settlement. Post­construction settlement should be minor. Loose soil or otherwise unsuitable 
soil not removed from footing excavations, or disturbance of soil at foundation grade during 
construction could result in larger settlements than estimated. 

5.5 Floor Slabs

Floor slabs may be supported on on­site sand as recommended in the previous sections of this 
report.  We recommend the slab be designed using a modulus of vertical subgrade reaction (k) 
of 130 pounds per cubic inch (pci).

To help control normal shrinkage and stress cracking, the floor slabs should have the following 
features: 

• Adequate reinforcement for the anticipated floor loads with the reinforcement 
continuous through interior floor joints

• Frequent crack control joints
• Non­rigid attachment of the slabs to foundation walls and bearing slabs
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If moisture sensitive floor coverings are used, blotter, vapor retarder, and choker should be 
implemented.

6.0 QUALITY CONTROL

Our recommendations in this report are based on the assumption that adequate quality control 
testing and observations will be conducted during construction to verify compliance.

7.0 LIMITATIONS 

The recommendations provided herein were developed by evaluating the information obtained 
from the subsurface investigation and our experience in the area. The exploration data reflects 
the subsurface conditions only at the specific locations at the particular time designated on the 
logs. Soil and ground water conditions may differ from conditions encountered at the actual 
exploration locations. The nature and extent of any variation in the explorations may not become 
evident until during the course of construction. If variations do appear, it may become necessary 
to re­evaluate the recommendations of this report after we have observed the variation.  

Our professional services have been performed, our findings obtained, and our 
recommendations prepared in accordance with generally accepted geotechnical engineering 
principles and practices. This warranty is in lieu of all other warranties, either expressed or 
implied. 
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