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July 29, 2014 

Agoura Hills Center Properties, LLC Work Order: 2272-1-0-102 
2985 E Hillcrest Drive #107 
Thousand Oaks, CA  91362 

Attention: Mr. Steve Rice 

Subject: Geotechnical Response to City of Agoura Hills Review Sheet Dated April 18, 2014, 
Senior Housing Community, Vesting Tentative Tract Number 71742 (APN# 2061-001-
025), 30800 Agoura Road, Agoura Hills, California. 

1. INTRODUCTION 
This report was prepared to provide geotechnical engineering responses to the April 18, 2014 City of 
Agoura Hills - Geotechnical Review Sheet.  The geotechnical review was of the referenced update report 
by this firm dated January 30, 2014 which was provided to address the currently proposed Senior 
Housing Community.  In addition, the report included responses to a prior City review dated November 
11, 2011.  The current review letter is attached for reference. 

2. RESPONSES TO GEODYNAMICS REVIEW LETTER DATED APRIL 18, 2014 

PLANNING/FEASIBILITY COMMENTS 

COMMENT 1 
The Geotechnical map shows that three seven-foot deep trenches were excavated within the general 
area of Building A, with only one trench located within the building area.  The trenches extended only 
about two feet into the Older Alluvium underlying the unsuitable surficial materials.  Information regarding 
the type, depth and engineering characteristics of underlying alluvial deposits in the building area is 
limited.  Considering that Building A is a structure of significant size that includes subterranean parking 
levels and retaining walls that extend to heights of eight feet, the consultant should discuss the 
adequacy of available information in this area and the need to provide additional, subsurface exploration 
and testing. 

RESPONSE 
The Older Alluvium underlying the entire site is part of a continuous alluvial deposit along the base of 
Ladyface Mountain that has been dissected by a series of drainages.  While as the reviewer notes that 
only one trench was in the Building A footprint per se, the cut slope along Agoura Road just north of the 
proposed building provides another 10± feet of stratigraphic exposure of the Older Alluvium specific to 
the building area.  All the exploratory trenches and borings excavated throughout the site encountered 
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Older Alluvium with boring B-1 (top elevation 963±) encountering the thickest section of Older Alluvium.  
In B-1, drilled approximately 150 east of proposed Building A, 33 feet of Older Alluvium was penetrated 
before encountering the underlying Calabasas Formation bedrock.  While soil descriptions varied from 
clays and silts to clayey to silty sand and gravels, as noted in the boring and trench logs, the 
preponderance of the Older Alluvial soils are typically hard or very dense.  This finding is substantiated 
by the three load consolidation tests performed on undisturbed samples of the Older Alluvial soils 
(Gorian 2003).  Therefore for the purpose of this response, no additional exploration or testing of the 
Building A area is warranted at this time. 

COMMENT 2 
Cross-section C-C' does not seem to fully correspond with the grading plan.  Specifically, the consult-
ant should provide the basis for assuming that the subterranean garage does not extend to the outer 
limits of the building.  Please reconcile this apparent discrepancy and revise the section as necessary. 

RESPONSE 
Portions of the above grade portion of the buildings have a slightly larger footprint than the underlying 
subterranean parking garage.  The reviewer is directed to the architectural plans of which architectural 
exhibits for Buildings A and B are attached for reference as Figures 1 and 2. 

COMMENT 3 
New fills are proposed to derive support from existing fill along Agoura Road.  Sufficient exploration 
and testing appears warranted to verify the adequacy of this existing fill to support the proposed 
improvements.  If the fill needs to be removed, the consultant should provide specific recommenda-
tions to support the existing road during the fill removal. 

Note: The consultant responded to this comment by stating that the new fill necessary to widen 
Agoura Road would be placed as part of a separate project to be undertaken by the City of Agoura 
Hills.  Further the consultant explained that development of Building A does not require any fill to be 
placed along Agoura Road, and that development of Building B would require only the fill slope north of 
the building that would toe along the north property line.  Access drives to both buildings would require 
only minor grading along Agoura Road that would have no impacts on the existing fill.  GDI has the 
following comments regarding this response: 

a) The toe of fill below Building B extends along the property line.  Colluvium in this area is depicted 
as being only a few feet thick on Cross Section A-A'.  The basis for interpreting such a thin section 
of colluvium in this area is not clear, and is contrary to normal colluvial configurations (colluvial 
wedges tend to thicken in the down slope direction).  The inclination of the colluvial contact 
appears to be constrained at about 13 to 14 degrees between borings B-2 and B-6.  Immediately 
north of B-6, the contact is depicted on Cross Section A-A' as flattening to about eight degrees.  
This change in inclination is unconstrained.  A down slope continuation of the 13 to 14 degree dip 
constrained between B-2 and B-6 would result in a colluvial wedge closer to about 20 feet thick 
below the proposed toe of slope.  The consultant should discuss how the recommended removals 
(all colluvium) will be accomplished if a thick section of colluvium is encountered below the toe of the 
proposed slope. 

b) The consultant should discuss how the fill slope that descends from the property line between the 
two access drives will be constructed without widening Agoura Road.  This fill appears to be neces-
sary to construct the infiltration basin west of the Building B access, the storm drain headwall 
east of the Building A access, and the bioswale that extends between these two structures. 

RESPONSE 
Within the area of Building A, the natural grade ascends from Agoura Road and is comprised of Older 
Alluvial soils.  Therefore, Building Pad A will not rely on Agoura Road for support.  The fill slope 
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descending from Building Pad B can be built without widening of Agoura Road.  The new slope can be 
constructed with only a minor cut along the existing slope toe to construct a keyway for the new slope.  
Removal of colluvial soils in this area are anticipated to be roughly 4 ± feet, which is roughly the depth a 
keyway would be constructed.  The driveway for Building B can be benched into the slope from Agoura 
Road.   

Agoura Road fronting the project is in good condition and does not have signs of deep seated move-
ment or settlement of the road surface.  Due to the good condition of the road and its age and usage, it 
is apparent the fills placed for the road are well consolidated.  There is no reason to remove fills that 
have adequately supported Agoura Road. 

 PART A 
The depth of the Colluvium was determined based on the thicknesses observed in the borings and 
backhoe trenches excavated on site, including the latest infiltration test pit IP-1.  The thickness of the 
Colluvium observed in our northernmost borings B-1, B-5, and B-6 is 7, 3, and 6 feet, respectively.  
Boring B-5 is roughly 50 feet from the present toe of slope descending from Agoura Road.  In addition, 
no colluvium was noted in trenches T-3 and T-4.  The Colluvium is 1.5 and 2.5 feet thick in trenches T-1 
and T-2, respectively.  In the most recent excavation IP-1, only a 4.5 foot thick layer of Topsoil/Colluvium 
was encountered over the Older Alluvium.  Therefore, there is sufficient data to indicate the thickness of 
Colluvium does not thicken significantly toward Agoura Road and an interpretation of the colluvial 
thickness should not be made based on contact inclination.  No deep colluvial removal is anticipated 
along Agoura Road. 

 PART B 
The fill slope that descends from the property line between the two access drives is only necessary for 
the widening of Agoura Road.  The basin can simply be constructed larger with the northern side being 
the existing Agoura Road slope.  [Note:  Based on infiltration testing performed as part of this response, 
on-site soils at that location and grade do not meet minimum infiltration rate of 0.3 inches/hour and 
infiltration basin construction will likely be re-considered.] 

COMMENT 4 
The consultant should provide a more detailed discussion of stability issues where contorted Calabasas 
Formation will be exposed in cut-slopes and retaining walls.  Cut-slopes and retaining walls depicted on 
the current plan appear likely to expose Calabasas Formation with bedding planes at least locally 
inclined northerly at low angles.  The consultant should provide analyses to verify that the recommended 
equipment width stability fill will be adequate to mitigate the potential for translational failures along 
unsupported sections of bedding in the Calabasas Formation.  Continuity of bedding should be assumed 
in critical areas unless sufficient field exploration is provided to demonstrate a lack of continuity.  
Mitigation measures should be recommended as necessary. 

Note: The consultant responded to this comment by stating that the deeper cut would be supported with 
a soil nail wall, and that the wall had been analyzed.  Rotational analyses appear to be based on 
shear strengths averaged to represent the overall mass of the Calabasas Formation.  The consultant's 
approach of averaging shear strengths in the Calabasas Formation may be appropriate in considering 
a rotational failure in the bedrock; however, the consultant should also consider the potential for 
translational failures where short sections of adversely oriented, low-strength bedding may combine 
with tension cracks to form unsupported blocks of rock above adversely oriented surfaces.  This 
analysis should be based on some reasonable estimate of the anticipated lateral continuity of 
adversely oriented structures that can be incorporated into generalized models for evaluation of the 
forces on the proposed soil nail wall. 
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RESPONSE 
The only significant cut slope is proposed along the rear of Building B.  The shallow cut along the rear of 
Building A will be supported by a retaining wall.  The cut slope for Building B will daylight or have zero 
height at its western end.  The slope will increase in height toward the east to a maximum height of 
roughly 17 feet.  From its maximum height, the slope becomes eastward a cut slope over a soil nail wall 
as shown in cross section A-A'.  The Older Alluvium was observed in boring B-2 to be 20 feet thick and 
therefore at the highest point of the cut slope the Calabasas Formation should not be exposed in the cut 
slope.  Moving to the west, the Older Alluvium is slightly thinner at 17 feet in B-3.  However, the slope 
also declines in height to the west.  Therefore, the Calabasas Formation should not be exposed in the 
proposed finished cut slope to the south of Building B. 

Previously, a stabilization fill was recommended for areas of alluvial areas or areas of recently deposited 
soils.  This was intended to be a cautionary statement due to the possibility in any hillside grading 
project that a cut slope could be exposed with an undesirable slope surface.  Stabilization fill are 
commonly used for repair of surficial slope conditions whereas buttresses are designed for deep seated 
potential failure conditions. 

A recommendation for a stabilization fill was also made for conventional retaining walls that could extend 
into the Calabasas Formation bedrock.  The reasoning for this is, a retaining wall backcut within the 
folded bedding would be steeper than a permanent slope and therefore could have surficial instability 
(localized pop outs). 

For proposed soil nail wall, the contorted Calabasas Formation is anticipated to be encountered only 
within the deepest cut areas.  As previously described, bedding is commonly massive to poorly defined 
and non-fissile.  Based on experience with similar conditions on other projects in the area, continuous 
bedding orientations for extended lengths are typically not encountered.  Nevertheless, the 
multidirectional bedding orientations along with minor tight fracturing associated with the plastic 
deformation as indicated in the boring logs, may result in localized "pop out" failures as opposed to 
longer translational type failures where exposed in vertical or near vertical excavations.  Consequently, 
rotational analyses provide the best model of the stability of proposed excavations.  Nonetheless, to 
demonstrate stability of the soil nail wall, a translational analysis was performed along an assumed 
failure surface that extending from the base of the wall up to the contact with the Conejo Volcanics at an 
angle of 11 degrees.  The assumed failure surface then extended upwards along the contact with the 
Conejo Volcanics.   

Since, the surface would pass through the folded nature of the Calabasas Formation a friction of 19 
degrees and 380 pounds per square foot of cohesion was used in the analyses.  The results of the 
translational analyses indicate adequate factors of safety and are included in Appendix A.  Furthermore, 
since construction of a soil nail wall is performed generally in five foot vertical lifts, the exposed section 
susceptible to "pop outs" is restricted.  Each of the vertical lifts can be observed and mapped by an 
engineering geologist from this office to verify structure and stratigraphy. 

COMMENT 5 
The contact between the Older Alluvium and the underlying Calabasas Formation is reported to be 
inclined northerly at an overall gradient of about 13 degrees, with variable material conditions.  At 
some locations the contact was found to be abrupt.  Other locations encountered residual soil of gray 
clay (B-1), or plastic clay seams within the uppermost part of the Calabasas Formation inclined 
roughly parallel to the contact (B-3).  The consultant should discuss and evaluate as necessary the 
potential for translational deformation where this contact will be exposed in future cut-slopes or 
retaining wall back-cuts.  Mitigation measures should be recommended as necessary. 
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Note: The consultant responded to this comment by referring to rotational stability analyses provided in 
the report.  However, the rotational stability analyses provided do not address the potential for 
translational movement where the contact between the Older Alluvium and the underlying Calaba-
sas Formation is inclined toward the back of the proposed wall at an angle of about 13 degrees.  As 
noted in the earlier comment there are numerous indications that low strength materials are associated 
at least locally with this contact.  These include "clay soil", "plastic deformation" and "plastic, possibly 
polished clay seams" noted near the contact in Borings B-1, B-2 and B-3, and indications of low-
angle dips within the Calabasas Formation in Borings 4 and 6 (Boring 5 did not extend to the contact).  
The consultant describes a failure associated with the Qoal/Tc contact just northeast of the project.  
Inasmuch as construction of a soil nail wall tends to provide limited opportunity for evaluation during 
construction, it would appear prudent to provide sufficient subsurface exploration and analyses to 
better define the nature of this contact and the underlying bedrock prior to construction. 

RESPONSE 
The contact between the Older Alluvium and the Calabasas Formation is described as follows in the 
borings: 

Boring 1 
Residual soil consisting of grayish brown clay with gravel was encountered at the contact that required a 
crowd pull down to excavate the hard material [clasts and clay matrix material]. 

Boring 2 
With cobbles common from 19 feet, contact at 20 feet is highly irregular, undulatory yet generally 
horizontal. 

Boring 3 
The contact is a silty fine to coarse sand with gravel, basal contact abrupt, planar. 

Boring 4 
The contact is very clayey silt with trace sand. 

Boring 5 
Boring B-5 did not expose the Older Alluvium/Calabasas Formation contact. 

Boring 6 
Soil near contact is silty clay with abundant calcium carbonate. 

Based on the contacts observed in the borings as described above, the encountered soils at the 
contacts vary as to material type and structure (depositional environment - clear, erosional surfaces with 
lag deposits to residual, weathered in place soil) and there is no evidence to support a continuous slip 
surface at the contact between the Older Alluvium and Calabasas Formation.  In addition, there is no 
continuous weak bed within either the Older Alluvium or Calabasas Formation that was observed. 

As was previously mentioned in the response to Comment 4, construction of a soil nail wall is generally 
performed vertical lifts of five foot increments.  Each of the vertical lifts can be observed and mapped by 
an engineering geologist from this office. 

COMMENT 6 
The consultant should evaluate the potential for topsoil/colluvium to exert creep pressure on the 
retaining walls (example: retaining wall in Cross-Section A-A').  Mitigation measures should be 
recommended as necessary. 

RESPONSE 
The Colluvium within the upper reaches of the site could have been referred to as a residual soil 
because the soils are generally described as hard or stiff and do not exemplify typical loose, 
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unconsolidated colluvial sediments.  Case in point, within boring B-2 which was excavated directly 
above the intended soil nail wall the colluvial soils are described as being damp and stiff.  In boring B-3, 
the colluvium is described as hard.  A coring barrel with a crowd was needed to excavate the Colluvium 
below 1 foot in boring B-4.  In boring B-1, in place densities are higher in the Colluvium than in the Older 
Alluvium.  In addition, there is no evidence of creep directly adjacent the area of development.  
Therefore, the surficial stability analysis provided in our reference report of January 30, 2014 is 
appropriate for the natural and manufactured surface conditions.  That analysis resulted in a factor of 
safely above 1.50. 

COMMENT 7 
The proposed development includes the construction of an approximately 27ft-high, soil nail retaining 
wall.  The slope stability analyses of the soil nail wall indicate that nail lengths of 25 to 35 ft are 
required.  However, it is not clear if this length includes the resistance length.  The consultant 
should provide a section through the soil nail retaining wall.  The section should depict 
soil/geologic units behind the retaining wall, the wedge to be supported by the retaining wall (example: 
Rankin Zone), backdrain system, the soil nail resistance zone, and other soil nail geotechnical design 
considerations. 

RESPONSE 
The analyses of the proposed soil nail wall were provided to show that a soil nail wall is feasible as 
shown in cross section A-A'.  The nail length given is an estimate and does not represent the final 
design.  Typically the entire nail is used for resistance since the wall is basically a reinforced soil mass 
that acts as a gravity wall.  Detailed analyses and design of a soil nail wall should be performed by an 
engineer who specializes in this type of wall design. 

The soil nails may be designed using a pull out resistance of 30 pounds per square foot.  Material 
strength within and behind the soil nail wall should be limited to a friction of 19 degrees and 380 pounds 
per square foot of cohesion.  Maximum vertical excavation lifts should not exceed five feet.  The 
minimum number of test (sacrificial) nails should be equal to or greater than five percent of the total 
number of required support nails.  The locations of test (sacrificial) nails should be shown on the wall 
plans.  Shotcrete may be placed directly against the temporary cut and backfill is not anticipated for 
the soil nail walls.  The design of a soil nail wall may be analyzed as a slope where the nails provide 
reinforcement of the vertical portion of the slope.  This firm should review the final design of the soil 
nail wall. 

COMMENT 8 
Areas behind soil nail walls should be designated a Restricted Use Areas (RUA) as per the County of 
Los Angeles Geotechnical Guidelines. 

RESPONSE 
The requirement is acknowledged by this firm.  However, the restricted use area should be determined 
after the wall has been designed by an engineer who specializes in soil nail walls.  The project civil 
engineer should indicate the restricted use area on the grading plans or other required plans once the 
nail length has been determined. 

COMMENT 9 
The consultant provides earthquake parameters (peak ground acceleration and earthquake magni-
tude) based on a seismic event that has a 10% probability of exceedance in 50 years.  The consult-
ant should revise these parameters to comply with the 2013 edition of the California Building Code 
(and by adoption, the City of Agoura Hills Building Code).  Mitigation measures should be recommended 
as necessary. 
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RESPONSE 
Peak ground acceleration and earthquake magnitude as indicated by the reviewer were determined 
and presented for a seismic event that has a 10% probability of exceedance in 50 years.  These 
parameters were determined using the United States Geological Survey (USGS) interactive web applica-
tion, 2008 Interactive Deaggregations.  <https://geohazards.usgs.gov/deaggint/2008/> 

Seismic design parameters complying with the 2013 edition of the California Building Code were also 
supplied in the reference Gorian report of January 30, 2014.  The initial parameters Ss and S1 are deter-
mined from the .2 and 1 second spectral response accelerations shown on the Risk-Targeted Maximum 
Considered Earthquake maps shown within the building code.  However, due to the difficulty reading the 
maps it is common to use the United States Geological Survey (USGS) interactive web application, 
Seismic Design Maps and Tools for Engineers, U.S. Design Maps Web Application. 
<http://geohazards.usgs.gov/designmaps/us/> to determine the seismic design parameters.  Seismic 
design parameters where provided in the reference Gorian report of January 30, 2014 based on 
ASCE/SEI 7-5 and -10.  The appropriate set of parameters used will depend upon which version of the 
building code the building was or is to be designed under. 

COMMENT 10 
Considering the presence of silty fine- to coarse-grained sand within the older alluvium that underlies 
most of the site; the relatively shallow depth to groundwater, and the severe ground shaking (that is: 
relatively high peak ground acceleration) anticipated at the site, the consultant should discuss and 
evaluate as necessary the potential for liquefaction and related hazards to occur at the site.  
Mitigation measures should be recommended as necessary. 

RESPONSE 
For granular soils to liquefy, they must be in a loose state so that the build up of hydrostatic pressures 
during a significant seismic event will cause the soils to loose strength or act more like a liquid than an 
soil hence the term liquefy.  However, groundwater was found within the alluvial soils that are a well con-
solidated as demonstrated by the load consolidation tests performed on the soils that will underlie the 
completed buildings.  In addition, the site is not within an area having a potential for seismic induced 
permanent ground displacement on the California Division of Mines and Geology (CDMG) [now Califor-
nia Geological Survey (CGS)], 2000, Seismic Hazard Zones, Thousand Oaks Quadrangle.  Therefore in 
conclusion, the building areas and site have a negliable potential for liquefaction or seismic induced 
settlement. 

COMMENT 11 
The consultant indicates on page 18 of the above-referenced report that "a Building Pad Over-
Excavation Detail is attached in Appendix D."  This detail, as well as other details (see page 
20 of the above- referenced report) are missing.  All missing details should be provided for 
review. 

RESPONSE 
The details from the reference report are attached hereto in Appendix B. 

COMMENT 12 
The grading plan depicts "Bioswale" and an "infiltration basin".  The consultant should discuss 
and evaluate as necessary the impact of the proposed on-site water infiltration on the stability 
of the site.  Mitigation measures should be recommended as necessary. 

RESPONSE 
A stormwater infiltration test was performed at the bottom of the proposed basin as discussed in our 
response to Comment 13.  The basin and bioswale are not intended to be retention devices and 
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therefore water should not be held for a sufficient period of time to saturate the low permeable soils.  
Consequently, the bioswale and infiltration basin should not have a negative affect on the proposed 
development. 

COMMENT 13 
The consultant should perform a geotechnical evaluation, including subsurface exploration in the 
proposed on-site infiltration areas in accordance with the County of Los Angles Guidelines and 
Manuals. 

RESPONSE 

 GENERAL 
A shallow infiltration test pit (IP-1) was excavated in the proposed basin in the southwest corner of 
Agoura Road and the proposed driveway to Building B.  The approximate location of the infiltration 
pit is shown on Plate 1.  A one foot square test pit was excavated into the Older Alluvium at the 
bottom of the 5.75 foot deep pit and developed as a test hole in which to perform stormwater infil-
tration testing in general accordance with the County of Los Angeles Guidelines for Design, Investi-
gation, and Reporting Low Impact Development Stormwater Infiltration (LID). 

 TEST PROCEDURE 
The developed test hole was filled with water and a tank and float system was installed to presoak 
the hole prior to testing for infiltration rates.  On the following day (day of testing) the test hole was 
again initially filled to the initial water depth.  After thirty minutes, the drop in water level was 
recorded and water added back to the initial water depth.  The test readings were then repeated 
until a stabilized rate of drop was obtained. 

 TEST RESULTS 
The test results were recorded in tabular form and are attached in Appendix C.  The measured rate 
was then adjusted to account for discharge of water from both the sides and bottom of the hole to 
develop a representative infiltration rate.  The final rate was determined to be 0.09 inches per hour. 

 INFILTRATION SYSTEM RECOMMENDATIONS 
The results of the infiltration testing are a rate of 0.09 inches per hour, which is less than the mini-
mum requirement of 0.3 inches per hour in the County's LID manual.  In addition, the invert of the 
infiltration is to be a minimum of 10 feet above the groundwater level.  However, the Seismic Haz-
ards Zone Report indicates groundwater at a depth of 10 feet along Agoura Road.  Therefore, for 
these reasons stormwater infiltration on site does not appear to be feasible. 

REPORT REVIEW COMMENTS AND PLAN-CHECK COMMENTS 
The Report Review Comments 1 and 2 as well as the Plan Check Comments 1 through 9 are 
acknowledged and will be complied with at the appropriate design stage and by the appropriate design 
professional as the entitlement process moves forward.  
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INFILTRATION TESTING

Work Order:
Date

Project Location Agoura Hills Senior Ctr Trench/Test Number
Earth Description Qoal si clay to cl silt Trench dimensions
Tested By BC/LW Depth of Trench feet
Liquid Description Casing Dimensions
Measurement Method Depth to Water Table
Depth to Invert of BMP Depth to Initial Water Depth 

Time Interval Standard: Initial Water Depth (d1) (inches)

Start Time for Pre-Soak Water Remaining in Boring (Y/N)
Start Time for Standard Std Time Interval Btween Rdngs

Reading 
Number

Time      
Start / End 
(hh:mm)

Elapsed 
Time       

time 
(mins)


Percolation 

Rate for 
Reading    
(in / hr)

(feet) (inches)
10:30
11:00
11:00
11:30
11:30
12:00
12:00
12:30
12:30
13:00
13:00
13:30

2 d, - d

13.5

Infiltration Rate = (Percolation Rate) / (Reduction Factor) 0.09 in / hour

average rate

clean water
tape

7/15/2014 12:45
7/16/2014 10:30

Soil Description/ 
Notes/Comments

5.75

30 min

50+

2272-1-0-102

0.25

TP-1

12

y

1' x 1' x 1'

0.125

0.125 0.25

30

30

5

6

7

8

4 30 0.25

0.25

0.25

0.125

0.50

0.50

0.253

30

30

30

InfiltrationTesting Field Log

Reduction Factor, Rf = 

7/15/2014

1

2

2.77=

11"

Water Drop During 
Standard Time 

Interval,   d 

0.25

0.125

+1

GORIAN AND ASSOCIATES, INC.
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TYPICAL CONSTRUCTION DETAILS 
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