
September 14, 2005 
Project No. 3044.038.02 

Triunfo Sanitation District 
1001 Partridge Drive, Suite 150 
Ventura, California  93003-5562 

Attention: Mr. Mark Capron 

Subject: Preliminary Summary of Potential Geotechnical Conditions Anticipated at Conifer 
Tank Alternative Sites A1 through A4, Oak Park/North Ranch Area, Ventura County, 
California 

Dear Mr. Capron: 

In response to your request, Fugro prepared this summary of potential geotechnical 
conditions that are anticipated at the Conifer Tank alternative sites A1 through A4.  Alternative 
sites A1 through A4 are indicated on the attached plate prepared by Boyle Engineering 
Corporation (Boyle, 2005).   

This letter summarizes potential site conditions based on review of published geologic 
data and a brief site reconnaissance where possible.  Subsurface exploration was not 
performed to confirm the findings of the data review. 

GENERAL SITE CONDITIONS 

Each of the four alternatives is located west of Kanan Road in the Oak Park area of 
Ventura County.  The existing Conifer Tank site A1 is located at about elevation (El.) +1,200 
feet.  Alternative sites A2 through A4 are located at about El. +1,300 feet.  Each of the sites is 
underlain by bedrock of the Modelo Formation although there are large regional landslides 
adjacent to several of the potential sites.  The Modelo Formation consists primarily of poorly 
indurated, weak siltstone and claystone that is deeply weathered and is subject to landsliding.  
Large, deep-seated landslides and landslide complexes are common in the hillside areas of the 
Alternative Tank Site study area as indicated on the attached Tank Alternatives plate by 
Boyle (2005).   

The existing Conifer Tank site and project area was evaluated previously by Fugro in a 
preliminary geohazard study performed for Triunfo and Boyle Engineering (Fugro, 1998).  As 
discussed in that report, the existing Conifer Tank site is located on a large landslide.  Fugro 
recommended that the existing tank site had a high risk of damage due to landsliding and that 
the replacement tank be located outside of the existing landslide complex. 
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COMMON LANDSLIDE MITIGATION METHODS 

Common landslide mitigation methods can consist of the following: 

• Avoidance (not constructing facilities and/or structures on landslide deposits),  
• Removal of the landslide material to competent, undisturbed (in this case, in-place 

bedrock) and replacement with compacted fill materials,  
• Buttressing the toe of the slide material to prevent downhill movement with 

compacted fill, soldier piles/piers, etc., and 
• Supporting the facilities/structures on piles/piers which penetrate the landslide mass 

and are founded in competent, in-place bedrock material below the slide mass. 

ALTERNATIVE SITE A1 - EXISTING CONIFER TANK 

Alternative site A1, the existing Conifer Tank site, is located on an east-facing slope near 
about elevation (El.) +1,200 feet.  Mapping by Weber (1984) suggests that the site is underlain 
by shale bedrock of the Modelo Formation, but also indicates that the slope could be part of a 
large bedrock landslide complex.  On the basis of our aerial photographic mapping and site visit, 
we believe it is likely that the Conifer Tank site, access road, and appurtenant facilities are 
located within a large, deep-seated landslide complex that appears to be about 1,500 feet wide, 
about 1,500 feet long, and likely may be more than 100 feet in depth.  Further, residential 
development has been constructed in the toe areas of the landslide complex. 

Due to the large aerial extent of the landslide complex, anticipated depth, and 
development in the toe areas, mitigation by common methods is likely not feasible at this site.  
Mitigations such as removal of the landslide mass or buttressing the mass would involve 
extensive grading of the hillside.  Likewise, supporting the tank and facilities on piles/piers is not 
likely to be feasible economically or from an engineering standpoint due to the size and 
anticipated depth of the slide mass.   

ALTERNATIVE SITE A2 

Alternative site A2 appears to be located on a south to southwest facing slope underlain 
by Modelo Formation bedrock that dips unfavorably to the southwest at about 35 degrees.  
Based on our data review, the A2 site does not appear to be located within landslide deposits; 
however, large landslide complexes are located directly downslope of the site.  The alternative 
A2 site is located upslope of both the large landslide complex that underlies the existing Conifer 
Tank site as well as a large southwest-trending landslide complex as indicated on the attached 
plate by Boyle (2005).  The unfavorable bedding and the existing landslide complexes 
downslope of the alternative site suggest that the slope stability at the A2 site may not be 
adequate for construction and may require mitigation such as large-scale grading, buttressing, 
or deep piles/piers.  Further, depending upon the alignments, the access road and pipelines 
may have to cross landslide debris to service a tank at this location and/or traverse slopes with 
unfavorable bedding orientations, thus exposing the alignments to higher risk of damage from 
landsliding. 
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ALTERNATIVE SITE A3 

Alternative site A3 appears to be located near the nose of a southeast-trending ridgeline.  
The site appears to be underlain by bedrock of the Modelo Formation that does not appear to 
have been affected by landsliding based on our data review and brief site reconnaissance.  
Published mapping suggests that bedding in the vicinity dips to the northeast at about 25 
degrees and may likely be favorable to a tank site situated on the western side of the ridge.  
Residential development exists downslope of the A3 site, and access appears to be limited.  
Depending upon the alignments, the access road and pipelines may have to cross landslide 
debris to service a tank at this location and/or traverse steep slopes with unfavorable bedding 
orientations, thus exposing the alignments to higher risk of damage from landsliding. 

ALTERNATIVE SITE A4 

Alternative site A4 appears to be located on a northeast-facing slope in an undeveloped 
hillside area.  Mapping by Weber (1984) suggests that the site is underlain by shale bedrock of 
the Modelo Formation, but also indicates that the slope could be part of a large bedrock 
landslide complex.  On the basis of our aerial photographic mapping, we believe it is likely that 
the A4 site is located within a large landslide complex that appears to be about 1,400 feet wide, 
and extends from near the ridgeline to the canyon bottom (about 500 feet).  The landslide mass 
may be more than 100 feet in depth.  Depending upon the alignments, the access road and 
pipelines will have to cross landslide debris to service a tank at this location and/or traverse 
steep slopes with unfavorable bedding orientations, thus exposing the alignments to higher risk 
of damage from landsliding. 

Due to the large aerial extent of the landslide complex, and anticipated depth, mitigation 
by common methods is likely not feasible.  Mitigations such as removal of the landslide mass or 
buttressing the mass would involve extensive grading of the hillside.  Support of the tank and 
facilities on piles/piers is not likely to be feasible economically or from an engineering standpoint 
due to the size and anticipated depth of the slide mass.   

CONCLUSIONS 

Alternative Sites A1 through A4.  Based on the data review it appears that Alternative 
site A3 may be feasible from a geotechnical standpoint and is the geotechnically-preferred 
option relative to sites A1, A2, and A4 for a tank site.  Review of published mapping suggests 
that a tank at A3 be sited more to the western side of the ridge, away from steep slopes, and in 
an area of favorable bedding (bedding dips into slope).  Subsurface exploration such as deep 
rotary-bucket-auger borings and backhoe test pits would be required to confirm the data review 
for site A3.  However, it may not be feasible to locate the depending upon the pipelines and 
access road may still cross landslide deposits 

The findings from this study and from Fugro (1998) suggest that sites A1, A2, and A4 
are located within, or directly above, large landslides with higher risk of damage to the tank 
sites, pipelines, and access roads due to landsliding, and are therefore not recommended as 
potential tanks sites.   
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Alternative Site A8 - Doubletree Site.  In early-2005, Fugro performed a geohazard 
review for a proposed replacement tank site east of Kanan Road (Doubletree site, site A8) 
located east of Doubletree Road and west of Palo Comado Canyon.  The results of that data-
review study suggested that the Doubletree project site is located in a relatively broad saddle 
area serviced by an existing unpaved access road that extends eastward about 700 feet or so 
up canyon from Doubletree Road.  Published geologic mapping indicates that the site is located 
on bedrock of the Modelo Formation.  The published mapping also indicates a large landslide 
on the east-facing slope of Palo Comado, about 500 feet northeast of the project site. 

Geomorphic features suggestive of landsliding, debris flow, and soil creep were also 
observed on the north- and south-facing slopes along the access road and saddle area during 
our site visit and aerial photographic review for that project.  Anomalous geomorphic expression 
was observed in the saddle area in several of the photographs reviewed for this study.  The 
geomorphic features observed in the saddle area may be related to the geologic structure, 
debris flow deposits, or possibly landsliding in the saddle area.  Subsurface exploration was 
recommended for subsequent phases of work to evaluate the potential for landslide deposits to 
occur within the tank site and along the access road.  If present, landsliding at this site likely 
could be mitigated by avoidance or by conventional construction methods such as removal or 
stabilization of the landslide deposits.   

Based on the results of the data review performed to date, Alternative site A8 (east of 
Doubletree Road) appears to be the preferred alternative from a geotechnical standpoint.  The 
site is located in a gently sloping saddle area, the surrounding slopes are less steep, the site is 
served by an existing access road, landsliding, if present, appears to be mitigatible by 
conventional construction methods, site grading/disturbance should be minimal relative to sites 
A1, A2, and A4, and the pipeline and access alignments would not have to cross landslide 
debris or unstable steep slopes.   

LIMITATIONS 

Fugro prepared the summary and professional opinions presented in this brief report 
according to generally accepted geotechnical engineering practices at the time and in the region 
that this report was prepared.  This statement is in lieu of all warranties, express or implied. 

The findings and opinions from this study are based solely on our data review and site 
reconnaissance where possible.  Subsurface exploration was not performed as part of this study 
to confirm the findings from the data review.  A geotechnical design study, including subsurface 
exploration, laboratory testing, and geotechnical evaluation, will be required prior to project 
development at a selected site.   

This report has been prepared for the exclusive use of the Triunfo County Sanitation 
District for the Conifer Tank replacement alternatives project.  The report may not contain 
sufficient information for other parties or other uses.  This report and the figures contained in 
this report are intended for use with this evaluation; they are not intended to act as construction 
drawings or specifications. 
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Soil and rock deposits vary in type, strength, and other geotechnical properties between 
points of observations.  Additionally, groundwater and soil moisture conditions vary seasonally 
or for other man-induced and natural reasons.  Therefore, we do not and cannot have complete 
knowledge of subsurface conditions underlying the sites.  The criteria presented in this report 
are based upon findings at the points of observation and on interpolation and extrapolation of 
information obtained at the points of observation. 

CLOSURE 

Thank you for the opportunity to provide geotechnical services to Triunfo Sanitation 
District for the Conifer Replacement project.  Please contact our office if you have any questions 
on the information presented herein.   

Sincerely, 

FUGRO WEST, INC. 

Lori E. Prentice, R.G., C.E.G. 
Senior Engineering Geologist 

Attachments:  Tank Alternatives, Oak Park Water Service, August 1, 2005, by Boyle 
Engineering Corporation 
Plate 1 - Conifer Tank Alternative Sites 

Copies Submitted: (2) Addressee 
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