
 

 
ENGINEERING GEOLOGY INVESTIGATION UPDATE 

 
 
 
 
Dear Mr. and Mrs. Brynildson: 
 
1.0 INTRODUCTION 
 
This report presents the results of the geologic investigation for the proposed single-
family residence and separate ADU with a pool to be located at Old Creek Road, APN: 
046-031-033 & 046-131-043, in the Cayucos area of San Luis Obispo County, California. 
See Figure 1: Area Location Map for the general location of the project area. Figure 1: 
Area Location Map was obtained from the computer program Topo USA 8.0 (DeLorme, 
2009). A Review of 
Engineering Geology 
Investigation was performed 
by LandSet Engineers, Inc. 
dated June 11, 2020. The 
purpose of this update is to 
provide a response to 
comments to the referenced 
Review of Engineering 
Geology Investigation. As 
part of the response to 
comments, a separate 
Roadway Evaluation was 
provided to evaluate the 
proposed roadway 
improvements. A previous 
Geotechnical Engineering 
Report was prepared for the 
proposed access road by 
Beacon Geotechnical Inc. 
The subsurface data from 
that report is included in the 
previously referenced 
Roadway Evaluation. 

 
1.1 Site Description 
 
The parcel is located at 
35.5089 degrees north 
latitude and -120.8507 
degrees west longitude at a 
general elevation of 1760 
feet above mean sea level. 
The project property will 
hereafter be referred to as 
the “Site.”  
 
The Site is situated along the top of a hill that drops to the south in the vicinity of the 
proposed single-family residence and southeast in the vicinity of the proposed ADU. 
Annual grasses and oak tress currently vegetate the Site. 
 
 
 

 
Figure 1: Area Location Map 
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1.2 Project Description 
 
An existing dirt road provides access to the proposed development areas. The proposed single-family 
residence is proposed to be located at the end of the existing roadway (to the south) within the existing 
oak trees.  
 
The main house is anticipated to be 5,568 square foot, three stories in height and constructed using light 
wood framing and CMU retaining walls. Retaining walls up to 12.5 feet are proposed within the main 
residence. A 2,237 square foot, 2-story ADU with a swimming pool is proposed northeast of the proposed 
main house in the vicinity of the water well (see Figure 2).  The ADU is anticipated to be constructed 
using light wood framing and CMU retaining walls. Roadway improvements are also proposed as part of 
the project and are discussed in a separate Roadway Evaluation. It is anticipated that footings will be 
founded into competent formational material. Per the project plans provided, surface drainage is to be 
diverted to energy dissipaters away from the proposed structures. Cut and fill quantities for the building 
areas are estimated to be 800-yards3.  
 

 
Figure 2: Site Map 
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Figure 3: Geologic Study Area (GSA) Map 
 
2.0 PURPOSE AND SCOPE 
 
The purpose of this investigation was to evaluate engineering geologic hazards at the Site and to develop 
conclusions and recommendations regarding site development. The scope of this investigation consisted 
of: 
 
1. Review of historical aerial photographs, pertinent published and unpublished geotechnical studies 

and literature, and geologic maps for the subject project area. 

2. A field study consisting of site reconnaissance and subsurface exploration including exploratory 
trenches in order to formulate a description of the sub-surface conditions at the Site. 

3. A review of regional faulting and seismicity hazards. 

4. A review of landslide potential, surface and groundwater conditions, and liquefaction hazards. 

5. Development of recommendations for site preparation. 

6. Preparation of this report that summarizes our findings, conclusions, and recommendations 
regarding engineering geology aspects of the project. 

3.0 GEOLOGIC RECOMMENDATIONS 
 

The proposed development is geologically suitable provided that the recommendations provided herein 
are implemented.  The following are recommended for implementation at the Site. 

SITE 
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1. It is recommended that numerical slope stability analyses be conducted on fill and cut 

slopes constructed steeper than 2-to-1 (horizontal to vertical). Locally steeper slopes may 
be allowed depending on the results of a slope stability analysis. 

2. It is anticipated that the foundations will be founded into competent formational material. 
Due to the presence of steep slopes in the immediate vicinity of the primary single-family 
residence and ADU/pool, deep foundation systems maybe required or structures should 
be setback from the slope. At the current configurations for the main house and ADU, 
footings should be a minimum of 5 feet below ground surface to achieve a daylight 
setback of 10 feet. 

3. In addition, to minimize the landslide potential, surface drainage should be controlled and 
directed away from proposed and natural slopes. These surface drainage controls should 
be designed by the project civil engineer. 

4. The foundation recommendations for expansive soils should be incorporated into the 
design. 

5. It is recommended that guidelines for the mitigation of radon gas be incorporated into the 
design of the proposed development. 

6. It is recommended that the septic system leach field not be located in the immediate 
vicinity of steep slopes to minimize the potential for effluent to negatively affect adjacent 
slopes. At the current configuration of the leach field (see Figure 2), trenches should be 
excavated to a total depth of 7 feet with the leach area limited to 5 feet below ground 
surface. As an alternative, the leach field should be realigned moving the northeast 
corner 5 feet to the south to provide a 10 foot to daylight of effluent. 

7. Isolated seepage within formational units should be anticipated. Surface drainage 
facilities (graded swales, positive grades, etc.) are recommended at the base of cut 
slopes that allow surfacing water to be transferred away from the base of the slope. The 
project designer is recommended to offer specific design criteria for mitigation of water 
drainage behind walls and other areas of the site.  Subsurface drainage systems should 
not be connected into conduit from surface drains.    

8. Surface drainage should be controlled to prevent concentrated water-flow discharge onto 
either natural or constructed slopes. Surface drainage gradients should be planned to 
prevent ponding and promote drainage of surface water away from natural or man-made 
slopes. For soil areas we recommend that a minimum of two (2) percent gradient be 
maintained.  

9. Excavation, fill, and construction activities should be in accordance with appropriate 
codes and ordinances of the County of San Luis Obispo. In addition, unusual subsurface 
conditions encountered during grading such as springs or fill material should be brought 
to the attention of the Engineering Geologist and Soils Engineer. 

10. Rock rip-rap is recommended for concentrated drainage outfall locations that do not 
discharge onto paved or exposed rock surfaces. It is recommended that geotextile fabric 
(Enkamat 7010 or similar) be placed underneath the rip-rap and installed per the 
manufacturer’s recommendations. 
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4.0 ENGINEERING GEOLOGY 
 

4.1 Regional Geology 
 

The Site is located in the vicinity of the San Luis Range of the Coast Range Geomorphic Province of 
California. The Coast Ranges lie between the Pacific Ocean and the Sacramento-San Joaquin Valley 
and trend northwesterly along the California Coast for approximately 600 miles between Santa Maria 
and the Oregon border.  
 
Regionally, the Site is located on the Cambrian Slab composed of a large, thick block of Cretaceous 
age sediments that are surrounded by Franciscan Complex rocks.  The Cambrian Slab extends from 
the Los Osos fault south and northward to the Oceanic Fault.   

 
4.2 Local Geology 

 
Locally, the site is located within Monterey Formation as depicted on Plate 1A, Site Engineering 
Geology Map. Seiders, 1982 and Dibblee, 2006 mapped the Site as underlain by Miocene age 
Monterey Formation (Tmm, Tml) units. Information derived from subsurface exploration was used to 
classify subsurface soil and formational units and to supplement geologic mapping. Figure 4 depicts 
the geology map obtained from San Luis Obispo County Land Use View website. 

 
Figure 4: Geologic Map (provided by San Luis Obispo County Land Use View) 
 

 
4.2.1 Monterey Formation 
 
Seiders, 1982 maps the Site as within Monterey Formation (Tmm). Seiders, 1982 describes the 
Monterey Formation as “Calcareous and porcelaneous mudstone – Thin- to thick-bedded, 
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chocolate-brown to buff, calcareous, foraminiferal mudstone, most abundant in lower part of 
section; locally phosphatic and glauconitic.” The Monterey Formation was mapped throughout the 
site and was encountered within all trenches. The Monterey Formation at the site was 
encountered to consist of white siltstone (weathers orange along the fractures) observed to highly 
fractured, slightly to moderated weathered, and moderately soft to moderately hard. Plate 1A 
depicts the Monterey Formation (Tmm) throughout the property. Trench logs are presented in 
Appendix A. A syncline is mapped extending through the site between the primary and guest 
house locations. Unfavorable bedding was not observed to affect the proposed development.  

 
4.3 Surface and Ground Water Conditions 

 
Surface drainage follows the topography south in the vicinity of the proposed main house and 
southeast in the vicinity of the proposed ADU/pool. Surface drainage should be directed away from 
existing and proposed slopes. No springs or seeps were observed at the project, however they may 
be present in the wet winter months. Groundwater was not observed within any trenches. 
 
4.4 Flooding and Severe Erosion 

 
The site is not located within or near the 100-year or 500-year flood zone based on Federal 
Emergency Management Agency flood zone maps (FEMA, 2012).  

 
The surficial and formational deposits are subject to erosion where not covered with vegetation or 
hardscape. The potential for severe erosion is considered low provided that vegetation and erosion 
control measures are implemented immediately after the completion of grading. 
 
4.5 Hydrocollapse of Alluvial Fan Soils 

 
The potential for hydrocollapse of subsurface materials is considered low due to the absence of 
alluvial fan material at the Site. 

 
4.6 Active Faulting and Coseismic Deformation 

 
The Alquist-Priolo Earthquake Fault Zoning Act passed in 1972 requires that the State Geologist 
establish Earthquake Fault Zones around the surface traces of active faults and to issue appropriate 
maps. The subject site is not located within an Earthquake Fault Zone (Jennings, 2010). 

 
Table 1: Distance and Moment Magnitude of Closest Faults 

Closest Active Faults  
to Site Approximate Distance (miles) Moment Magnitude (Mw) 

Hosgri Fault 14.0 7.3 

San Simeon Fault 20.0 7.3 

San Andreas 36.0 6.9 
 

The closest known active portion of a Holocene age fault is an active portion of the Hosgri Fault that 
is located approximately 14.0 miles southwest of the Site (Jennings, 2010). Plate 3 is a Regional 
Fault Map for the area. The San Andreas fault is the most likely active fault to produce ground 
shaking at the Site although it is not expected to generate the highest ground accelerations because 
of its distance from the Site. 

 
4.7 Landslides 

 
The San Luis Obispo County Siesmic Safety Element (County of San Luis Obispo, 1999) maps the 
site as within a high to very high landslide potential. Figure 5 presents of the landslide hazards map 
obtained from the San Luis Obispo Land Use View website. Seiders, 1982 and Dibblee, 2006 did not 
map landslides in the vicinity of the property. During site mapping, landslides were not observed in 
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the immediate vicinity of the proposed structures, however landslides were observed on adjacent 
slopes along the roadway alignment (including in the area of the proposed leach field). Historical 
photographs were analyzed from 1949. Large scale landslides were not observed in the photographs 
at the building site, however due to the large scale of the photographs available it was difficult to 
identify smaller landslides. Figure 6 is a crop of the 1949 aerial photograph (original copies of the 
photographs can be provided). Plate 4 presents a current aerial photograph of the site. Due to the 
steep slopes, there appears to be a moderate potential for landslides to affect the proposed 
development. The 2019 California Building Code (CBC) required a footing setback for descending 
slopes as H/3 not to exceed 40 feet (H is the height of the descending slope). A slope stability 
analysis was performed to determine the stability of the natural slopes to reduce the footing setback 
distance to 10 feet to daylight. Section 5 provides the results and conclusions of the slope stability 
analysis. 
 
There is a low rockfall potential to affect the proposed residence based on the lack of boulders 
upslope of the proposed development. 
 

 
Figure 5: Landslide Potential Map (obtained from San Luis Obispo County Land Use View) (yellow-moderate 
potential, pink-high potential, red-very high potential) 
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Figure 6: Aerial Photograph (1949) 
 

5.0 NUMERICAL SLOPE STABILITY  
 
A numerical slope stability analysis was performed on the existing slopes at the main house, ADU and 
septic area. Utilizing the results of laboratory testing performed on representative samples of soil and rock 
material from the area, the numerical slope stability analysis was performed in SLOPE/W, a computer-
modeling program by Geo-Slope International, Limited (Geo-Slope, 2012). SLOPE/W uses limit 
equilibrium theory to compute the factor of safety of earth slopes. The engineering standard for 
permanent slopes is a factor of safety of 1.5 for static and 1.1 for pseudo-static (seismic) conditions. A 
factor of safety less than unity (1.0) is considered unstable.  

 
5.1 Slope/W Discussion 

 
SLOPE/W was utilized to determine the critical factor of safety along profile A-A (main house), profile B-B 
(ADU) and profile C-C (septic). SLOPE/W performs the stability analysis by passing a slip surface through 
the earth mass and dividing it into vertical slices. To compute the factor of safety, SLOPE/W utilizes the 
theory of limit equilibrium of forces and moments. The limit equilibrium method may be utilized to analyze 
circular and noncircular failure surfaces and assumes that: 
 

1. The soil behaves as a Mohr-Coulomb material. 
 
2. The factor of safety of the cohesive component of strength and the frictional component 

of strength are equal for all soils involved. 
 
3. The factor of safety is the same for all slices. 
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The General Limit Equilibrium formulation and solution may be used to simulate most of the commonly 
used methods of slices. The characteristics of Spencer’s method are identified as an “satisfies all 
conditions of equilibrium; applicable to any shape of slip surface; assumes that inclinations of side forces 
are the same for every slice; side force inclination is calculated in the process of solution so that all 
conditions of equilibrium are satisfied; accurate method; 3N equations and unknowns” (Duncan, 1996).  
 
Each potential slip surface results in a different value for factor of safety.  The smaller the factor of safety 
(the smaller the ratio of shear strength to shear stress required for equilibrium), the greater the potential 
for failure to occur by movement on that surface.  Movement is most likely to occur on the slip surface 
with the minimum factor of safety.  This is referred to as the critical slip surface. However, for movement 
to occur the ratio must be below 1.0.   
 
5.2 Modeling Conditions 
 
Three numerical slope stability analyses were modelled to analyze existing slopes. Profile A-A (see Plate 
1A) modelled the natural slope at the main house location, Profile B-B modelled the natural slope at the 
ADU location, and Profile C-C modelled the natural slope at the proposed leach field location. The profiles 
were determined by the topography provided in the referenced project plans. All slopes consist of 3 to 4 
feet of colluvium overlying Monterey Formation. Groundwater was not modelled, with the exception of the 
septic area.   
 
A remolded shear test was performed on a representative soil and rock sample. The purpose of this data 
was to determine the soil resistance to deformation (shear strength), interparticle attraction (cohesion), 
and resistance to inter-particle slip (angle of internal friction). Angle of internal friction and cohesion 
values were utilized from laboratory test results.  
 
A moisture density relation curve, developed in accordance with ASTM D1557, five-layer method, was 
performed on a representative sample obtained from the excavation area. The purpose of the relation 
curve is to determine the maximum density and optimum moisture contents, as well as evaluate the 
stability of the soils.  The laboratory sheets depict the dry unit weight of soil and have been converted to 
the unit weight (γ) for use in the stability analysis.  

Table 2: Laboratory Test Results 

Description Unit Weight (pcf) Angle of Internal 
Friction (degrees) Cohesion (psf) 

Colluvium 130.1 28 311 
Monterey Formation 118.2 17 646 

 
5.3 Results 
 
Our analysis resulted in a range of values for factor of safety and their respective slip surfaces.  The 
lowest factor of safety value corresponds to the critical slip surface.  This critical slip surface does not 
necessarily result in the largest slip surface.  The critical static factor of safety value is presented in Table 
3.  The potential critical slip surface for static conditions is presented on Figure 7, 9 and 11. 
 
As the slope may be affected by seismic events, a dynamic loading condition was applied to the slope 
model (pseudo-static conditions).  As stated in Guidelines for Evaluating and Mitigating Seismic Hazards 
in California (CDMG, 1997), “In California, many state and local agencies, on the basis of local 
experience, require the use of a seismic coefficient of 0.15, and a minimum computed pseudo-static 
factor of safety of 1.0 to 1.2 for analysis of natural, cut, and fill slopes.  Basic guidelines for making 
preliminary evaluations of embankments to ensure acceptable performance were: using a pseudo-static 
coefficient of 0.10 for magnitude 6.5 earthquakes and 0.15 for magnitude 8.25 earthquakes, with an 
acceptable factor of safety of the order of 1.15.”  Calculations for pseudo-static numerical analysis within 
these iterations utilized a seismic coefficient of 0.15 g.   
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The critical seismic factor of safety value is presented in Table 3. The potential critical slip surface for 
pseudo-static conditions is presented on Figure 8, 10 and 12. 
 
Table 3: Factors of Safety Results 

Profile Static  
Factor of Safety 

Seismic 
Factor of Safety 

A-A (Main House) 2.60 1.68 

B-B (ADU) 1.94 1.36 

C-C (Septic) 1.58 1.11 

 

 
Figure 7: Profile A-A – Main House Natural Slope (static) 

 
Figure 8: Profile A-A - Main House Natural Slope (seismic) 

 



Old Creek Road 
September 18, 2020   Project SL10982-3 
 

11 
 

 
Figure 9: Profile B-B – ADU Natural Slope (static) 

 
Figure 10: Profile B-B - ADU Natural Slope (seismic) 

 
Figure 11: Profile C-C – Septic Natural Slope (static) 
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Figure 12: Profile C-C - Septic Natural Slope (seismic) 
 
The slope conditions modeled in profile A-A, B-B and C-C resulted in a critical static and seismic 
factor of safety value above the minimum standard, indicating stable conditions. However, due to 
the presence of steep slopes in the immediate vicinity of the primary single-family residence and 
ADU/pool, deep foundation systems maybe required or structures should be setback from the slope. At 
the current configurations for the main house and ADU, footings should be a minimum of 5 feet below 
ground surface to achieve a daylight setback of 10 feet. In addition, to minimize the landslide potential, 
surface drainage should be controlled and directed away from proposed and natural slopes. These 
surface drainage controls should be designed by the project civil engineer.   
 
6.0 ON-SITE SEPTIC SYSTEMS 
 
A Percolation Testing Report was performed by this firm (GeoSolutions, Inc., May 14, 2019). Percolation 
rates varied from 11 to 13 minutes per inch. Per the project plans, the proposed leach field is located on a 
ridgetop east of the proposed ADU adjacent to the roadway (see Figure 2). Per the slope survey 
performed by the project civil engineer the leach field is located on slopes less than 30 percent however 
they are surrounded by slopes above 30 percent.  A landslide was mapped immediately north of the leach 
field. At the current configuration, the northeast corner of the leach field is located at the top of the steep 
portion of the slope. The numerical slope stability analysis described in Section 5, resulted in stable 
conditions, however factor of safety values are right at the minimum standards. Due to this, it is 
recommended that trenches should be excavated to a total depth of 7 feet with the leach area limited to 5 
feet below ground surface. As an alternative, the leach field should be realigned moving the northeast 
corner 5 feet to the south to provide a 10 foot to daylight of effluent.  
 
7.0 SISMOLOGY AND CALCULATION OF EARTHQUAKE GROUND MOTION 
 

7.1 Seismic Hazard Analysis and Structural Building Design Parameters  
 

Estimating the design ground motions at the Site depends on many factors including the distance 
from the Site to known active faults; the expected magnitude and rate of recurrence of seismic events 
produced on such faults; the source-to-site ground motion attenuation characteristics; and the Site 
soil profile characteristics. According to section 1613 of the 2016 CBC (CBSC, 2016), all structures 
and portions of structures should be designed to resist the effects of seismic loadings caused by 
earthquake ground motions in accordance with the ASCE 7: Minimum Design Loads for Buildings and 
Other Structures, hereafter referred to as ASCE7-10 (ASCE, 2013). The Site soil profile classification 
(Site Class) can be determined by the average soil properties in the upper 100 feet of the Site profile 
and the criteria provided in Table 20.3-1 of ASCE7-10.  
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Spectral response accelerations, peak ground accelerations, and site coefficients provided in this 
report were obtained using the computer-based Seismic Design Maps tool available from the 
Structural Engineers Association of California (SEAOC, 2018). This program utilizes the methods 
developed in the ASCE7-10 in conjunction with user-inputted Site location to calculate seismic design 
parameters and response spectra (both for period and displacement) for soil profile Site Classes A 
through E.  
 
Site coordinates of 35.5089 degrees north latitude and -120.8507 degrees east longitude were used 
in the web-based probabilistic seismic hazard analysis (SEAOC, 2018). Based on the results from the 
in-situ tests performed during the field investigation, the Site was defined as Site Class C, “Very 
Dense Soil and Soft Rock” profile per ASCE7-10, Chapter 20. Relevant seismic design parameters 
obtained from the program area summarized in Table 4.  

Table 4: Seismic Design Parameters 

Site Class C 

Seismic Design Category D 

1-Second Period Design Spectral Response Acceleration, SD1 0.378g 

Short-Period Design Spectral Response Acceleration, SDS 0.742g 

Site Specific MCE Peak Ground Acceleration, PGAM 0.424g 

 
8.0 LIQUEFACTION 
 
Due to the densities within the sub-surface material and the presence of clays in the subsurface, the 
liquefaction potential at the Site is considered low. 
 
9.0 TSUNAMIS AND SEICHES 
 
Tsunamis and seiches are two types of water waves that are generated by earthquake events. Tsunamis 
are broad-wavelength ocean waves and seiches are standing waves within confined bodies of water, 
typically reservoirs. As the property is at an elevation over 1700 feet and distance to the Pacific Ocean, 
the potential for a tsunami to affect the Site is low.  
  
Flooding associated with a seismic event (seiche) is considered low due to the absence of a body of 
water upslope of the property. 
 
10.0 HAZARDS FROM GEOLOGIC MATERIALS 
 

10.1 Expansive Soils 
 

The potential for expansive soil at the Site is low to medium based on laboratory testing performed for 
the concurrent Soils Engineering Report, expansion index of 94. The foundation recommendations for 
expansive soils should be incorporated into the design.  

 
10.2 Naturally Occurring Asbestos 

 
Naturally occurring asbestos is associated with serpentinite rock units within the Franciscan Complex. 
Due to the lack of Franciscan Complex units, there is a low potential for natural occurring asbestos at 
the Site.  
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10.3 Radon and Other Hazardous Gases 
 

The Monterey Formation shale is a radon prone geologic unit located at the property.  Radon gas is a 
naturally occurring radioactive gas that is invisible and odorless.  It forms from the radioactive decay 
of small amounts of uranium and thorium naturally present in rocks and soils.  Radon gas moves 
readily through rock and soil along micro-fractures and through pre-spaces between mineral grains.  
Many conditions affect how far radon can move in the subsurface but the ultimate limitation is the 
relatively short half-lives of radon’s different isotopes (Churchill, 1997).  
 
Radon moves from the soil into buildings in various ways.  It can move though cracks in slabs or 
basement walls, pores and cracks in concrete blocks, through-going floor—wall joints, and openings 
around pipes.  Radon moves into buildings from the soil when air pressure inside the buildings is 
lower that the air pressure outside.  Because radon enters buildings from the adjacent soil, radon 
levels are typically highest in basements and ground floor rooms.   
 
Radon levels in buildings can vary hour by hour, and season by season as a function of weather, 
climate, closed or opened windows, heating, and air conditioning.  Radon gas may be present within 
Monterey Formation shale units underlying the property.  Recommendations for mitigation of radon 
gas are presented in Standard Practice for Radon Control Options for the Design and Construction of 
New Low-Rise Residential Buildings (ASTM, July 15, 2007). This document is available from the 
publications page of EPA’s website, identified as EPA document number 402-K-07-010. It is 
recommended that guidelines for the mitigation of radon gas be incorporated into the design of the 
proposed development.   

 
11.0 GRADING OPERATIONS, CUT AND FULL, SUBDRAINS 
 
Based on the depth of Monterey Formation units encountered at the site, it is anticipated that the grading 
will be excavated into formational material. Due to the presence of steep slopes in the immediate vicinity 
of the main house and ADU/pool, deepened footings or a deep foundation system maybe required. 
Conventional grading equipment may be used for excavations. The Soils Engineering Report provides 
additional foundation and construction recommendations. Based on the field investigation, subdrains will 
be evaluated at the time of construction if fill slopes are proposed. 
 
Construction inspections and testing during all grading and excavating operations should be performed by 
the project Soils Engineer/Engineering Geologist. Section 1705.6A of the 2016 CBC (CBSC, 2016) 
requires the following inspections by the Soils Engineer/Engineering Geologist as shown in Table 5: 
Required Verification and Inspections of Soils: 
 
Table 5: Required Verification and Inspections of Soils 

Verification and Inspection Task 
Continuous 
During Task 

Listed 

Periodically 
During Task 

Listed 
1.  Verify materials below footings are adequate to achieve the design 

bearing capacity. - X 

2.  Verify excavations are extended to proper depth and have reached 
proper material. - X 

3.   Perform classification and testing of controlled fill materials. - X 

4.  Verify use of proper materials, densities and lift thicknesses during 
placement and compaction of controlled fill. X - 

5.  Prior to placement of controlled fill, observe sub-grade and verify 
that site has been prepared properly. - X 
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12.0 ADDITIONAL SERVICES 
 
The recommendations contained in this report are based on exploratory trenches and on the continuity of 
the sub-surface conditions encountered. It is assumed that GeoSolutions, Inc. will be retained to perform 
the following services: 
 
1. Consultation during plan development. 

2. Final plan review of final grading and drainage documents prior to construction. 

3. Additionally, construction observation by the Engineering Geologist and/or Soils Engineer may be 
necessary to verify sub-surface conditions during excavation activities. 

4. Final grading report and as-built map in accordance with County Guidelines for Engineering 
Geology Reports, Item 29 (San Luis Obispo County Department of Planning and Building, 2016). 

13.0 LIMITATIONS AND UNIFORMITY OF CONDITIONS 
 
The recommendations of this report are based upon the assumption that the soil conditions do not 
deviate from those disclosed during our study. Should any variations or undesirable conditions be 
encountered during the development of the Site, GeoSolutions, Inc. should be notified immediately and 
GeoSolutions, Inc. will provide supplemental recommendations as dictated by the field conditions. 
 
This report is issued with the understanding that it is the responsibility of the owner or his/her 
representative to ensure that the information and recommendations contained herein are brought to the 
attention of the architect and engineer for the project, and incorporated into the project plans and 
specifications. The owner or his/her representative is responsible to ensure that the necessary steps are 
taken to see that the contractor and subcontractors carry out such recommendations in the field. 
 
As of the present date, the findings of this report are valid for the property studied. With the passage of 
time, changes in the conditions of a property can occur whether they are due to natural processes or to 
the works of man on this or adjacent properties. Therefore, this report should not be relied upon after a 
period of 3 years without our review nor should it be used or is it applicable for any properties other than 
those studied. However, many events such as floods, earthquakes, grading of the adjacent properties 
and building and municipal code changes could render sections of this report invalid in less than 3 years. 
 
Thank you for the opportunity to have been of service in preparing this report. If you have any questions 
or require additional assistance, please feel free to contact the undersigned at (805)543-8539. 
 
Sincerely, 
GeoSolutions, Inc.      
 
 
 
Jeffrey Pfost, CEG 2493 
Principal Engineering Geologist 
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PLATES 

Plate 1A, 1B - Site Engineering Geologic Map and Site Cross Section 

Plate 2 – Regional Geologic Map, Seiders, 1982 

Plate 3 – Regional Fault Map, Jennings, 2010 

Plate 4 – Aerial Photograph 
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