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INTRODUCTION  
Columbia West Engineering, Inc. (Columbia West) is pleased to submit this addendum to the 
geotechnical engineering report for the Juniper Ridge Subdivision residential development 
located in La Center, Washington.1 We understand the property will be developed into 26 single-
family residential lots. Construction will also consist of new public asphalt concrete roadways, 
essential utilities, and stormwater management facilities. The purpose of this addendum is to 
provide relevant updated design and construction recommendations to supplement the 2005 
report. 
 
The site is shown relative to surrounding physical features on Figure 1. A Pre-Application Plat 
prepared by SGA Engineering & Design is presented in Appendix A. An existing conditions plan 
prepared for the 2005 geotechnical report is presented in Appendix B. 
  
BACKGROUND 
A grading and plat plan was not available at the time of the 2005 geotechnical study. Therefore, 
general recommendations were provided for residential development on the property with a 
focus on slope stability analysis of existing steep slopes and areas of historical mass slope 
movement. Existing conditions and areas of historical mass slope movement documented by the 
2005 study are shown in Appendix B.  
 
The Pre-Application Plat (Appendix A) was prepared using the results of the 2005 slope stability 
analyses and associated 40-foot top of slope setback recommendations. Seismic design codes 
have been revised since the 2005 report, requiring updated seismic design criteria for proposed 
structures and re-assessment of slope stability. In addition, TDW West, LLC (TDW) has requested 
Columbia West evaluate setback recommendations as slopes decrease in total height 
approaching the southwest corner of the site.  
 

 
1  Columbia West Engineering, Inc., 2005. Geotechnical Site Investigation Report; Ritola-Waliezer Property; La Center, 

Washington, dated December 5, 2005. CWE Project 05136 
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TDW is also proposing to cut approximately 10 to 20 feet of existing soil from the ridges of 
existing slopes and to shift the location of the stormwater retention pond currently proposed to 
be constructed southwest of Lot 11. TDW has requested Columbia West evaluate the feasibility of 
these proposals.  
 
SEISMIC DESIGN CRITERIA 
Seismic design for proposed structures and slopes is prescribed by ASCE 7-16. Based on results 
of subsurface exploration conducted during the 2005 study, the site soil meets the criteria for Site 
Class C. Seismic design parameters for Site Class C are provided in Table 1. 
 

Table 1. Seismic Design Parameters in Accordance with ASCE 7-16 
 

Parameter 
Short Period 

(Ts) 
1 Second Period 

(T1) 

Maximum Considered Earthquake 
Spectral Acceleration, S 

Ss = 0.804 g S1 = 0.379 g 

Site Class C 

Site Coefficient, F Fa = 1.2 Fv = 1.5 

Adjusted Spectral Response Acceleration, SMS SMS = 0.964 g SM1 = 0.569 g 

Design Spectral Response Acceleration, SDS SDS = 0.643 g SD1 = 0.379 g 

 
g: gravitational acceleration (32.2 feet/second2) 

 
SLOPE STABILITY 
Slope stability analysis was completed during the 2005 study to evaluate global stability of ravine 
slopes located northwest of the proposed development. The 2005 report presents results for 
both static and pseudo-static seismic cases. Results of the analysis indicated the factors of safety 
of the existing slopes do not meet minimum factors of safety of 1.5 and 1.1 for static and seismic 
load cases, respectively. Seismic design codes have been revised since the 2005 report. 
Therefore, we have completed additional analysis of the pseudo-static seismic case using current 
seismic parameters. 
 
We used SLOPE/W by GeoStudio to conduct two-dimensional limiting equilibrium analyses. The 
factor of safety against slope failure is simplistically defined as the ratio of the forces resisting 
slope movement (e.g., soil strength, soil mass, etc.) to the forces driving slope movement (e.g., 
soil weight, water pressure). The program predicts the location and geometry of “critical failure 
planes.” Critical failure planes are the zones with the lowest factors of safety. A factor of safety of 
less than 1.0 infers that the model is not in equilibrium and slope movement is likely to occur.  
 
We evaluated two critical cross sections for the slopes (A-A’ and B-B’) at the approximate locations 
shown on the 2005 Boring and Test Pit Location Map presented in Appendix B. Modeled 
groundwater conditions were based on observations made during the 2005 investigation. A 
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pseudo-static seismic horizontal acceleration of 0.18 g was used for the seismic condition. Total 
stress (undrained) properties were used to analyze the slopes under short-term seismic loading.  
 
Our analyses indicate that the factor of safety for the existing slopes does not meet the minimum 
factor of safety of 1.1 for the seismic load case. Critical slip surface entry points were located 
behind the top of slopes, which indicates the need for maintaining a horizontal setback distance 
for proposed structures and other external loads (i.e., fill placement, stormwater facilities).  
 
GEOTECHNICAL BUFFER 
The 2005 report recommended a horizontal setback distance of 40 feet from the top of slope. The 
results of our current analysis indicate this setback distance is sufficient to reduce the potential for 
slope instability based on existing conditions. However, we understand TDW is proposing to cut 
approximately 10 to 20 feet of material from the ridges of existing slopes, which may increase 
factors of safety against slope instability and allow for horizontal setback distances of less than 
40 feet. With the proposed cuts reducing loading at the top of the slope, horizontal setback 
distances can likely be reduced to 25 feet for slopes with total heights between 40 and 70 feet 
and reduced to 15 feet for slopes with total heights of less than 40 feet. Additional analysis should 
be performed once a final grading plan is available to confirm both the top of slope locations and 
associated horizontal setback requirements.  
 
The proper management of stormwater is important to the stability of slopes at the site. Runoff 
from impermeable surfaces should be collected and routed into a stormwater system or to a 
suitable discharge below the base of any slopes. Runoff should not be discharged or directed to 
flow toward the ravine slopes.  
 
STORMWATER RETENTION POND 
The preapplication plat (Appendix A) indicates a storm retention pond is proposed to be 
constructed southwest of Lot 11. We understand TDW is considering moving the location of the 
storm pond to the northwest (downslope) to increase available lot space. In general, Columbia 
West takes no exception to this approach from a geotechnical perspective as moving the pond 
further downslope will decrease the potential for infiltration from the pond to influence the slope 
below. Once the final pond location has been selected, we recommend contacting Columbia 
West to evaluate if any drainage or other requirements should be implemented to limit 
groundwater in the slope below the pond and to evaluate if the pond location adheres to 
recommended setback requirements.  
 

♦ ♦ ♦ 
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We appreciate the opportunity to submit this addendum. Please do not hesitate to contact us if 
you have questions or require additional information.  
 
Sincerely, 
 
 
 
Jason F. Merritt, PE 
Senior Project Engineer 
 
 
 
Shawn M. Dimke, PE 
Principal Engineer 
 
JFM:SMD:kat 

Attachments 

Document ID: TDW-1-01-1-060624-geoa-1.docx 

 
 

Signed 06/06/2024 
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APPENDIX A 
PRE-APPLICATION PLAT 

 
The Pre-Application Plat prepared by SGA Engineering & Design is presented in this appendix.  
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APPENDIX B 
2005 BORING AND TEST PIT LOCATION MAP 

 
The Boring and Test Pit Location Map prepared by Columbia West in 2005 is presented in this 
appendix. The map also shows existing conditions, the location of historical map slope 
movement, and the locations of slope cross sections evaluated for this addendum.  
 




