
 
 
August 9, 2013 2312 

Mr. Matthew Tipton  
City of Lake Oswego 
380 A Avenue 
P.O. Box 369 
Lake Oswego, OR  97034 

Geotechnical Evaluation 
Oak Terrace Rockfall 
Lake Oswego, Oregon 

Dear Mr. Tipton: 

As requested, we have completed a geotechnical evaluation of the rock slope located adjacent to 
West Oak Terrace within the South Slope Natural Area of Lake Oswego, Oregon.  This letter-
report summarizes our findings and presents recommendations for rockfall mitigation measures. 

Background 
The City of Lake Oswego (Lake Oswego) wishes to address rockfall hazards along a section of 
West Oak Terrace that has historically produced unacceptable rockfall activity.  The rock slope is 
north facing and is located at the end of the public portion of West Oak Terrace, which provides 
the access to several nearby Lake Oswego homes.  A vicinity and location map is provided as 
Figure 1.   

We have visited the site on four occasions.  An initial geologic hazard evaluation was completed 
in 1995.  In 2008, a geotechnical reconnaissance of four landslide/rockfall areas, including this 
rock slope, was conducted and a conceptual mitigation report was prepared.  Recently, on May 
21, 2012, a Senior Engineering Geologist and Project Engineer from our firm visited the site with 
you and Mr. Jim Bateman, the local Maintenance Supervisor.  We understand rockfall activity 
has increased over the last several years creating more hazardous conditions for maintenance 
crews and the general public.  Based on your subsequent authorization, a Project Engineer and a 
Staff Engineer visited the site on June 19, 2013 and conducted a detailed field investigation to 
develop rockfall mitigation options and construction documents.   
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Site Conditions 
The project rock slope is located in a road cut made in basalt on the south side of West Oak 
Terrace.  The cut slope is about 80 feet long and up to 60 feet high.  The upper roughly 35 feet of 
the slope is composed of jointed columnar basalt outcrops and the lower portion contains a more 
massive vesicular basalt (Figure 2).  It appears the majority of rockfall is generated from the 
upper columnar basalt slope area.  Rockfall in the roadside ditch ranges in size up to 
approximately 3.5 feet in dimension.  Based on maintenance personnel observations, we 
understand that blocks larger than this have periodically come down onto the roadway, 
particularly following winter storm events.  The larger blocks in the debris area appear to be from 
the upper unit, while smaller-sized material appears to come from both units.  An example of the 
variety of rockfall material in the ditch is shown in Figures 3 and 4.  Rockfall and the associated 
cleanup activities have caused damage to the curb and pockmarks in the roadway below the cut, 
as shown in Figure 4. 

There are several contributors to the rockfall potential at the site with one of the significant 
contributors being tree root growth in joints and fractures in the rock.  The roots open up these 
discontinuities while also providing a lever arm for trees moving in the wind.  Evidence of root 
growth is shown on Figure 5.   

Steeply dipping columnar joints within the upper basalt outcrop also contribute to rockfall.  A 
series of near vertical joints intersect near horizontal fractures to produce marginally stable 
columns.  These columns can be further destabilized by general weathering processes and wind 
jacking.  An example of one marginally stable column is shown on Figure 6. 

There are numerous trees and bushes, including widespread poison oak, around the perimeter and 
on the face of the cut slope (Figure 2).  There is also a large Douglas fir at the top of the slope 
(Figure 7) that could be contributing to the expansion of joints and fractures through root growth 
and subsequent wind jacking.  Several smaller trees are also located adjacent to the fence access 
panel and column.    

Current rockfall protection consists of a narrow ditch area (5 to 10 feet wide) at the base of the 
slope.  It serves as a rockfall impact/collection area; however, it is mostly filled with debris and 
slopes toward the road, making it less effective as a rockfall catchment area.  The pock marks on 
the road surface and damage to the curb indicate that this fallout area is not effective in retaining 
rockfalls (Figures 2 and 4).  Local residents and maintenance crews have expressed concerns 
related to rockfall activity. 

Rockfall Mitigation Recommendations 
Based on our observations, we recommend the following rockfall mitigation measures, as shown 
in Figure 8: 

1. Clearing Vegetation:  Remove all vegetation and trees from the slope and within 15 feet 
of the slope crest.  We recommend removing the trees located near the base of the slope 
adjacent to fence access panel and columns as identified on Figure 8.  The necessity of 
removing the large Douglas fir at the top of the slope is currently not clear.  We 
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recommend evaluating the effects of this tree on the slope after the crest has been cleared 
of other vegetation.  We do not recommend grubbing the slope (i.e. removal of root wads 
and tree stumps) as this would most likely increase erosion rates that could undermine or 
destabilize the slope crest and individual rock blocks.  We have estimated this work 
would require approximately one day for a crew to complete. This work would be 
performed on a lump sum basis. 

2. Temporary Rockfall Protection: Place rockfall protection elements around the residential 
fence columns and access panel (Figure 2 and 9); around the adjacent residential mailbox 
(Figure 9); between the rock slope and Lake Corp's aerator station (Figure 9); and over 
the pavement.  We have estimated this work would require approximately one day or 
about 10 man-hours.  This work would be performed on a lump sum basis. 

3. Scaling: Conduct a general scaling effort on the entire slope and perform heavy or 
concentrated efforts in the areas identified on Figure 8.  Scaling should be conducted 
from the top of the slope downward removing loose rocks as encountered.  Prior to 
scaling, temporary rockfall protection should be placed at the locations described above.  
Debris generated during scaling efforts should be removal at no additional cost.  Scaling 
work would be performed on an hourly basis by workers using standard techniques.  We 
have estimated this work to require approximately 60 scaler-hours.   

4. Rock Reinforcing Dowels: Install untensioned dowels once vegetation has been cleared 
and slope scaling is complete.  Dowels are intended to provide support to rock blocks 
larger than three feet in maximum dimension.  Approximately 20 ten-foot-long rock 
dowels have been identified.  Targeted key blocks are shown on Figure 8.  However, 
these locations are preliminary and will need to be reviewed subsequent to scaling since 
blocks may be removed during scaling efforts and other key blocks may be exposed.  
This work would be measured and paid for on a linear footage basis for each dowel.  

5. Draped Mesh Slope Protection: Following installation of the rock reinforcing dowels, 
draped slope screening comprised of three millimeter Tecco mesh is recommended to 
control the descent of any subsequent rockfall events that may occur over time.  Draped 
mesh will help retain rockfall events generally smaller than three feet across and help 
restrict them to the roadside ditch.  We have estimated a quantity of 5,100 square feet of 
mesh will be required.  The mesh should extend a minimum of five feet above the crest of 
the slope and beyond the lateral edges of the project limits, and to within three feet above 
the ditch (Figure 8).  

6. Ditch Cleaning: Lastly, the area between the toe of slope and the curb should be cleared 
to allow room for rockfall debris that migrates to the bottom beneath the mesh to 
accumulate short of the roadway (Figure 8).  We recommend this debris removal work be 
incidental to the scaling efforts.  We have estimated this work to require approximately 
ten man-hours.  Following completion of the project, accumulated debris will need to be 
periodically removed as needed by Lake Oswego’s maintenance crews to maintain the 
effectiveness of the fallout area.   
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Closing 
We appreciate the opportunity to be of assistance to the City of Lake Oswego.  If you have any 
questions, please feel free to call us at (503) 452-1200. 

Sincerely, 

LANDSLIDE TECHNOLOGY 

Benjamin A. George, P.E., R.G. 
Project Engineer 

Aine Steiner 
Staff Engineer 
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Limitations in the Use and Interpretation 

of this Geotechnical Report 

 

 
Our professional services were performed, our findings obtained, and our recommendations 
prepared in accordance with generally accepted engineering principles and practices.  This warranty 
is in lieu of all other warranties, either expressed or implied. 
 
The geotechnical report was prepared for the use of the Owner in the design of the subject facility 
and should be made available to potential contractors and/or the Contractor for information on 
factual data only.  This report should not be used for contractual purposes as a warranty of 
interpreted subsurface conditions such as those indicated by the interpretive boring and test pit logs, 
cross-sections, or discussion of subsurface conditions contained herein. 
 
The analyses, conclusions and recommendations contained in the report are based on site 
conditions as they presently exist and assume that the exploratory borings, test pits, and/or probes 
are representative of the subsurface conditions of the site.  If, during construction, subsurface 
conditions are found which are significantly different from those observed in the exploratory borings 
and test pits, or assumed to exist in the excavations, we should be advised at once so that we can 
review these conditions and reconsider our recommendations where necessary.  If there is a 
substantial lapse of time between the submission of this report and the start of work at the site, or if 
conditions have changed due to natural causes or construction operations at or adjacent to the site, 
this report should be reviewed to determine the applicability of the conclusions and 
recommendations considering the changed conditions and time lapse. 
 
The Summary Boring Logs are our opinion of the subsurface conditions revealed by periodic 
sampling of the ground as the borings progressed.  The soil descriptions and interfaces between 
strata are interpretive and actual changes may be gradual. 
 
The boring logs and related information depict subsurface conditions only at these specific locations 
and at the particular time designated on the logs.  Soil conditions at other locations may differ from 
conditions occurring at these boring locations.  Also, the passage of time may result in a change in 
the soil conditions at these boring locations. 
 
Groundwater levels often vary seasonally.  Groundwater levels reported on the boring logs or in the 
body of the report are factual data only for the dates shown. 
 
Unanticipated soil conditions are commonly encountered on construction sites and cannot be fully 
anticipated by merely taking soil samples, borings or test pits.  Such unexpected conditions 
frequently require that additional expenditures be made to attain a properly constructed project.  It is 
recommended that the Owner consider providing a contingency fund to accommodate such 
potential extra costs. 
 
This firm cannot be responsible for any deviation from the intent of this report including, but not 
restricted to, any changes to the scheduled time of construction, the nature of the project or the 
specific construction methods or means indicated in this report; nor can our firm be responsible for 
any construction activity on sites other than the specific site referred to in this report. 
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The douglas fir tree at the center of the photo is approximately 15 feet from the slope crest.
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