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I. AUTHORITY AND SCOPE 

 

The Santa Paula Geologic Hazard Abatement District (“GHAD” or “District”) is proposed to be 

formed under authority of Public Resources Code §§ 26500, et seq.   

 

Section 26509 of the Public Resources Code requires a Plan of Control, prepared by a 

State-Certified Engineering Geologist, as a prerequisite to formation of a GHAD.  Pursuant to 

Section 26509, this Plan of Control was prepared by an Engineering Geologist certified pursuant 

to Section 7822 of the Business and Professions Code and describes, in detail, the geologic 

hazards, their location, and the areas affected by them.  It also provides a plan for the prevention, 

mitigation, abatement, or control thereof.   

 

As used in this Plan of Control, and as provided in Section 26507, “geologic hazard” means an 

actual or threatened landslide, land subsidence, soil erosion, earthquake, fault movement, or any 

other natural or unnatural movement of land or earth. 

 

Property Identification 

 

The GHAD boundary is shown on Figure 1 and incorporated by reference.  The legal description 

of the land to be included within the Ridgeview at Vista Glen GHAD is included in Exhibit A, 

which is incorporated by reference. 
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II. BACKGROUND 

 

The initial GHAD jurisdiction includes the Ridgeview at Vista Glen property, consisting of 

approximately 14.1 acres at the northern terminus of 10
th

 Street, immediately north of the 

existing Santa Paula Hospital facility in Santa Paula, California.  This GHAD will provide for 

the prevention, mitigation, abatement, and control of geologic hazards including earth 

movements that could impact this development. 

 

The majority of the proposed District is situated on an elevated hillside terrace located on the 

southern flank of the east-west trending ridge of Sulphur Mountain, approximately 1.5 miles 

northwest of the confluence of the Santa Clara River and Santa Paula Creek.  The topography 

within the area of proposed GHAD boundary varies from a relatively flat slope of 

10:1 (horizontal:vertical) or flatter on the terrace portion of the site (location of an old avocado 

orchard) to steeper ascending slopes along the western side of the site (approximately 3:1), and 

to very steep descending slopes along the eastern and northern portions of the site.  Elevations 

range from approximately 595 feet above mean sea level (msl) at the southern boundary to 

approximately 720 feet above msl along the western boundary of the District 

(Albus-Keefe [AKA], 2006; DRC, 2006). 

 

The descending slopes along the northern and eastern sides of the site range from 1:1 to as steep 

as ½:1 near the upper part of the slope, and decrease to approximately 1:1 to 1½:1 on the lower 

flanks.  The slopes at the eastern side (referred to in the referenced reports as the easterly bluff) 

extend down over a horizontal distance of 260 to 360 feet to the rear of existing single-family 

homes with a change in elevation of 180 to 200 feet.  The slopes at the northern side of the site 

extend into a narrow east-draining canyon with a runout that is over 600 feet from existing 

homes at the base of the slope.   
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The western site boundary lies adjacent to an ascending slope that rises at about 3:1 to the top of 

a north-south-southwest trending ridge with an elevation of about 800 feet above msl.  Several 

existing homes are located along the eastern flank of this ridge; they are aligned along the 

southern portion of the western site boundary.  The grading plan indicates cuts of up to 24 feet 

into this slope and the installation of retaining walls or Verdura walls.   

 

Proposed Development 

 

The project development plan includes 75 residential lots, three parks, an underground detention 

basin, and associated streets (Figure 2).  Several retaining walls and Verdura walls will be 

constructed at the site, reaching a maximum height of 21 feet.  Verdura walls are segmental wall 

units that are used in conjunction with geogrid to help armor an engineered fill slope.  Cut and 

fill slopes are proposed at a maximum ratio of 2:1 to heights of 35 feet or less.  Fills over cut 

slopes are proposed to a maximum height of approximately 43 feet.  Additionally, three 

GEOBRUGG screen walls will be installed at the base of the debris flow-prone areas. 

 

Open Space   

 

It is anticipated that title for the open space will pass to the GHAD.  As the open space within 

and immediately adjacent to the proposed development and within the tract boundary is an 

amenity that benefits all of the property owners within the development, the funding of the 

maintenance of the open space will be shared by all current and future property owners within 

the GHAD’s boundaries.  Oversight of the actual physical maintenance responsibility for parcels 

of open space will pass to the GHAD.   

 

The GHAD will assume responsibilities that relate to its position as a GHAD and other duties as 

a responsible land owner within GHAD-owned open space areas as shown in Figure 2.  The 
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GHAD is charged with responsibilities that relate to the prevention, mitigation, abatement, or 

control of geologic hazards, which includes the maintenance of facilities that enhance geologic 

as well as hydrogeologic stability, such as drainage facilities and associated improvements.  

These duties may include the monitoring and maintenance of drainage facilities which, if subject 

to improper care, could result in decreased slope stability, the prime concern of the GHAD.  As 

currently planned, the drainage facilities to be maintained by the GHAD include Integrated 

Management Practice (IMP) water quality treatment facilities, the detention basin, concrete-lined 

drainage ditches, and open space storm drain facilities. 

 

The GHAD intends to mitigate or abate landslide or erosion hazards that could directly affect 

improved, developed, and accepted properties (as defined in Section VI) within the project, in 

accordance with Section VII.  The GHAD will also perform maintenance of water control and 

conveyance facilities in open space areas and may assume other peripherally related open space 

responsibilities in GHAD-owned open space areas, such as erosion control, retaining and screen 

wall maintenance, mowing, trail maintenance, and selected other maintenance associated with 

open space. 
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III. SITE GEOLOGY 

 

The following section is a summary of geologic conditions at the site as described by AKA in the 

2006 and 2007 reports, the latter of which was produced following rough grading of the site and 

preparation of building pads for Phase 1 development in the southeastern portion of the site.  The 

relevant references are presented in their entirety in Appendices B through E to provide more 

detail regarding geologic conditions. 

 

Geologic Units 

 

The site is situated on an elevated alluvial terrace associated with the ancestral 

Santa Paula Creek.  The terrace was covered with varying amounts of non-engineered fill 

associated with past agricultural activities.  Beneath the fill, the material was described as “Older 

colluvium” – a finer grained and more weathered material than the underlying terrace deposits.  

Older colluvium is labeled Qcolo on the rough grading map of the AKA October 2007 report.  

Underlying the colluvium are Late Pleistocene-age non-marine terrace deposits, which, in turn 

unconformably overlie Saugus Formation bedrock (Dibblee, 1992).  Each of these units is 

described more completely below. 

 

Fill.  Non-engineered fill associated with previous agricultural activities was reported throughout 

much of the site during the initial exploration (AKA, May 2006).  Fill encountered during field 

investigations typically consisted of soft to dense combinations of clay, silt, sand, and rock 

fragments ranging from a few inches to 4 feet in thickness.  These materials were reportedly 

completely removed during preliminary site grading in the Fall of 2007 (AKA, 2007).  

 

Colluvium.  Colluvial deposits were mapped over nearly the entire site, with thicker 

accumulations observed within drainage swales of the easterly descending slope.  Older 
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colluvium (labeled Qcolo on the rough grading map) underlies the majority of the relatively level 

portions of the site.  These deposits typically consist of silt, clayey silt, sandy silt, silty clay, and 

sandy clay.  During grading, the upper 5 to 7 feet of weathered material were removed to expose 

competent older colluvium prior to placement of engineered fill (AKA, 2007). 

 

Terrace Deposits.  Underlying the colluvium, Late Pleistocene-age stream terrace deposits (Qt) 

were mapped across the flatter portion of the site during excavation for the rough grading 

(AKA, 2007).  Terrace deposit materials typically consist of poorly to locally well-stratified 

gravels, cobbles, and boulders in a matrix of clayey sand, silty sand, and sand.  These materials 

were reportedly moist and dense to very dense.  During the excavation of the keyway along the 

easterly bluff, the AKA Geologist observed that the base of the terrace deposits was generally 

sloping down slightly to the southeast out of the slope face.  AKA also noted some local scour 

features at the base of the unit, particularly where the underlying bedrock unit was composed of 

granular materials.   

 

Bedrock - Saugus Formation.  The Plio-Pleistocene-age Saugus Formation underlies the entire 

project area.  Even though this formation is only slightly older than the nearly flat-lying terrace 

deposits, it is a tilted and folded sequence of non-marine sediments comprising massive to thinly 

bedded clayey siltstone, sandy siltstone, silty sandstone, sandstone, and conglomerate interbeds, 

generally 1 foot to 6 feet in thickness with thin clay seams, typically ¼-inch thick or less.  The 

bedrock units were reportedly observed to be light brown, reddish-brown, pale olive-gray to 

olive-brown in color, soft to moderately hard, damp to moist, slightly to moderately weathered, 

and locally contained some calcium carbonate mineralization along joints.  A number of clay 

seams were described as appearing to be tectonically sheared, polished, and locally striated in the 

down dip direction.  AKA attributed these features to flexural slip along bedding planes during 

rapid uplift and folding of the bedrock in the region.   
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Bedding orientation of the bedrock was explored in the backcut and exploratory trench excavated 

during the Phase 1 east bluff stabilization (AKA, 2007).  Bedding plane surfaces between 

sandstone and siltstone units were the most useful for determining strike and dip.  The orientation 

of these bedding planes was N63°E ± 20°, dipping 48° ± 11° to the southeast.  Joints exposed in 

the large diameter boreholes, in the keyway backcut, and in the exploratory trench were observed 

to be high-angle, discontinuous, non-planar, tight, and lined with calcium carbonate and/or iron 

oxide staining.  Joint attitudes measured in the exploratory trench along the bluff top were 

oriented generally north-south and northwest-southeast with moderate (mainly to the east) to 

vertical dip angles (AKA, 2006 & 2007).   

 

Landslides and Surficial Features 

 

East Bluff Slopes.  The California Geological Survey has placed the easterly descending natural 

slope within a seismically induced landslide hazard zone in accordance with the Seismic Hazards 

Mapping Act (CGS, 2002).  No deep-seated landslides were identified by AKA within or 

immediately adjacent the site; however, localized surficial failures have occurred within 

over-steepened portions of the eastern slopes and similar events are anticipated to occur over 

time within the steep terrain. 

 

Historical debris flows and surficial failures have been reported within the swales of the east 

bluff slope by local residents and city officials.  Apparently the historical debris flows originated 

within the natural drainage swales and locally inundated city streets as well as some private 

residential properties with muddy runoff.  According to AKA, some surficial slope failures have 

also occurred near the base of the eastern slopes as a result of non-engineered over-steepened 

construction excavations created by homeowners. 
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Based on observations of the eastern bluff, AKA and Kane (2007) have identified those portions 

within the project boundaries that are susceptible to future surficial instabilities.  They consider 

the entire area, except for the areas identified as natural drainage swales (chutes), as posing low 

risk to down-slope properties.  AKA anticipates that surficial failures will generally result in 

isolated failures that move short distances.  These mobilized earth materials would likely migrate 

down-slope over extended periods of time through the natural process of erosion and creep 

without directly impacting downhill properties.  Surficial failures within and adjacent the natural 

drainage swales are anticipated to continue to generate debris flows during periods of prolonged 

rainfall that could impact downhill properties.  This adverse condition can be mitigated through 

the implementation of debris barrier systems within the natural drainage swales (Kane, 2007). 

 

Seismicity 

 

The closest Type A fault is the San Andreas fault, located approximately 32 miles northeast of 

the site.  The closest Type B fault is the onshore segment of the Oak Ridge Fault, located 

approximately 1.7 miles southeast of the site.  The San Cayetano Fault is 4 miles northeast of 

site.  AKA performed a deterministic analysis to estimate peak horizontal ground acceleration 

(PHGA) for the site.  The largest estimated mean PHGA is 0.64g with a standard deviation of 

0.43g, corresponding to a 7.0 moment magnitude event along the onshore segment of the 

Oak Ridge Fault (AKA, 2006).   

 

Faulting.  The site is not located within an Alquist-Priolo Earthquake Zone (CGS, 1998 & 1999).  

Alquist-Priolo Earthquake Zones are specified zones that delineate areas of known active faults, 

as defined by the State of California.  Several active fault zones have been designated by the 

State north and south of the site.  The closest known fault zones are located approximately 

1.5 miles or more northeast of the site and include the Orcutt, Timber Canyon and San Cayetano, 
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and a few unnamed faults.  Other known fault zones located greater distances to the southeast 

and southwest of the site include the Oak Ridge and Ventura faults (Dibblee 1990 & 1992). 

 

The San Cayetano and Oak Ridge faults located northeast and southeast of the site, respectively, 

are considered the most significant of the mentioned faults.  The San Cayetano fault to the north 

is an active north-dipping reverse fault that trends roughly east-west.  Studies indicate that this 

fault displaces Tertiary and Quaternary rocks with as much as 9 km of stratigraphic separation 

(Rockwell, 1988).  The Oak Ridge fault to the south is an active, mostly south-dipping, reverse 

fault that trends to the northeast along the south side of the Santa Clara River Valley 

(Leighton, 2007).  The 1994 Northridge earthquake is believed to have occurred on a 

continuation of the Oak Ridge fault system (Yeats & Huftile, 1995). 

 

Previous subsurface investigations for the site, geologic mapping during rough grading, review 

of geologic literature and review of topographic expression for the site and nearby vicinity have 

not found evidence of active faulting within or immediately adjacent to the site.  Furthermore, 

there are no known active fault zones that project directly towards or through the site. 

 

AKA (2007) observed bedding-plane reverse faults in at least two areas of the site during rough 

grading.  To evaluate the relative age of fault activity, AKA excavated exploratory trenches 

roughly parallel to the fault traces to expose several vertical feet of bedrock overlain by terrace 

deposits and/or older colluvial soils.  Dr. Thomas Rockwell was contracted by AKA to visit the 

site and conduct an independent evaluation of the fault features.  Dr. Rockwell concluded that 

the bedding plane thrusts exposed on the Santa Paula terrace are inactive and should not be 

considered a constraint to development based on the following lines of evidence: (1) there is no 

scarp or lineament that can be identified in aerial photography of the site, nor is there any known 

active bedding plane fault that projects towards or through the site; (2) the fault cuts a basal 

gravel deposit, but does not cut the soil developed through the gravel; and (3) the fault does not 
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penetrate or offset the overlying colluvial deposits which are capped by a late Pleistocene soil.  

These three observations all support the conclusion that the faults are inactive in the Holocene 

time frame. 

 

Groundwater 

 

Static groundwater was not encountered during the 2006 AKA field exploration.  AKA did 

report slight seepage in one boring at a depth of 53.5 feet below ground surface.  Additionally, 

perched groundwater was encountered at a bedrock contact ranging in depth between 20 and 

28 feet below the ground surface in four additional borings.  Based on available publications and 

reports, the historic high groundwater level is reported to be approximately 40 feet below the 

ground surface in the lower Santa Paula Creek Valley; approximately 200 feet below the site 

(AKA, 2006).  
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IV. GEOLOGIC HAZARDS 

 

The following geologic hazards were identified for the site in the previous site studies and are 

expected to remain to some extent after site grading has been completed. 

 

• Slope instability 

• Expansive soils 

• Compressible terrace deposits 

• Seismically induced ground shaking 

 

Slope Instability 

 

Slope stability is the GHAD’s prime geotechnical concern at this site.  Slope instability is an 

important consideration for hillside projects throughout the Southern California area, and this 

site has slope-related geotechnical issues typical of many other similar hillside sites.  Future 

stability depends on numerous factors, including changes in the occurrence of natural or artificial 

groundwater, future grading, and earthquake ground shaking. 

 

This section describes several types of slope instability that are within the GHAD’s 

responsibility, subject to the provisions of Sections VI and VII. 

 

Landslides.  Landslides are a common geologic phenomenon and are part of the process of mass 

wasting.  Weathered or fractured bedrock and soil are transported downslope over geologic time 

as a result of gravitational and hydrostatic forces.  Landslides include a variety of morphologies 

and are further defined by type of materials, wetness, and mode of movement.  They can consist 

of mass movements of earth materials that are primarily intact and occur along discrete shear 

surfaces, or they can consist of flowing earth materials.  In the case of movement of coherent 

blocks, the slip or shear surfaces can be rotational (conchoidal or concave), such as for earth 
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slumps, or planar, as for translational earth slide or bedrock block glides.  Most landslides are 

actually “complex landslides”, sliding, falling and flowing with more than one type of movement 

and/or material. 

 

Landslides and earth movement in the Saugus Formation are typically rotational slumps and 

earthflows but can also include translational landslides with a basal contact along weak bedding 

planes or discontinuities, along a component of the true dip, or as wedge-type failures formed by 

intersecting planes of weakness (FUGRO, 2007).  Depth of movement may exceed 25 feet below 

the ground surface (FUGRO, 2007).  The orientation of Saugus Formation beds at the site is such 

that the down-dip direction does not intersect the slope face and, therefore, is less likely to fail 

due to adverse dip conditions.  Mapped joints were nearly vertical or dipped more steeply than 

the slope face.  As with the bedding, this orientation is favorable for stability of the bedrock 

along the easterly bluff. 

 

Mass movements involving soil and colluvium are generally in the form of an earthflow or a 

debris flow.  The sources of these features are confined to the upper 3- to 5-foot-thick clayey soil 

mantle.  In the winter rainy season, earthflows can typically move at a rate of several feet 

per day.  Debris flows are much faster due to their higher water content.  Kane (2007) estimated 

velocities of 2 to 6 meters per second for the design of debris flow mitigative measures.   

 

AKA (2006) identified the upper portion of the easterly bluff of the site as having a factor of 

safety of less than 1.5 against gross failure by landslide.  They recommended excavating this 

slope, installing drainage, and rebuilding the slope with geogrid to reinforce the slope.  In the 

Fall of 2007, this work was done on a portion of the bluff at the rear of Lots 21 through 25 and 

28 through 30. 
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The keyway back cut was formed at a 1:1 (horizontal:vertical) slope with a 25- to 35-foot-wide 

keyway cut at least 2 feet into competent rock.  A backdrain was installed at the heel of the 

keyway (AKA, 2007) and the slope was reconstructed with select granular material and geogrid 

reinforcement.  As described in the Rough Grading Report by AKA (2007), Mirafi 10XT grids 

were installed from the slope face into the slope extending a length equal to the height of the 

slope.  Intermediate geogrid layers (Mirafi 2XT) were placed between layers of the Mirafi 10XT 

for slope facing stability.  Cohesive on-site soils were placed on the outer 2 to 4 feet of the slope 

face to mitigate piping of granular soils through the geogrid.  Verdura wall blocks were also 

installed every 2.5 feet to anchor the geogrid and to help armor the slope (AKA, 2007).   

 

Soil Creep.  Soil creep is the slow, often imperceptible, deformation of slope materials under low 

stress levels, which normally affects the shallow portion of the slopes, but can be deep seated 

where a weak zone of soil or bedrock exists.  It results from gravitational and seepage forces, and 

may be indicative of conditions favorable for landsliding.  Creep can be caused by wetting and 

drying of clays, by solution and crystallization of salts, by the growth of roots, by burrowing 

animals and by down-slope movement of saturated ground.  Colluvium refers to the mantle of 

loose soil and weathered bedrock debris that moves down hillsides by creep-related processes.  

Areas susceptible to soil creep are shown on Figure 2 in yellow. 

 

Erosion.  The GHAD is also concerned with erosion and sedimentation in open space or 

affecting developed lots or improvements, subject to the provisions of Sections VI and VII.  

Erosion is defined as the process by which earth materials are loosened and removed by running 

water on the ground surface or in the subsurface.  Sedimentation is the consequent depositing or 

settling of soil or rock particles from a state of suspension in a liquid. 

 

Undeveloped hilly terrain either in a natural condition or particularly on cut or fill slopes can be 

subject to erosion.  Landslide deposits, which are sometimes in a loosened condition, are 
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particularly prone to erosion.  Earth flow-, debris flow- and mud flow-type landslides typically 

have an area of deposition or accumulation (sedimentation area) at their base.  Graded slopes in 

the GHAD, particularly those in excess of 20 feet in vertical height and those not sufficiently 

vegetated, can be subject to erosion and, therefore, can become a source of transported sediment.  

Slopes with higher susceptibility to erosion are shown in blue on Figure 2. 

 

Debris Flows.  Three areas have been identified as being prone to debris flows (AKA, 2007; 

Kane, 2007).  The debris flow areas are located down-slope of the easterly bluff, below 

Lots 23 through 25, 28, 29, and 30 (orange areas on Figure 2).  The Kane report (2007) lists the 

characteristics of the debris flow chutes as follows: 

 

Debris Flow Chute Soil Area (ft
2
) Total Volume (ft

3
) 

A Silt w/Cobbles 5,032 15,096 

B Silt w/Cobbles 10,793 32,379 

C Silt w/Cobbles 5,705 17,115 

 

To mitigate the risk posed by the debris flows to adjoining properties, GEOBRUGG debris flow 

screen walls designed by Kane and Associates (2007) will be installed at the locations indicated 

as green dashed lines on Figure 2. 

 

Expansive Soils 

 

Near-surface soil and clayey bedrock at the site could exhibit a moderate potential for expansion.  

These potentially expansive soils could impact the planned site development.  Expansive soils 

shrink and swell as a result of moisture changes.  This can cause heaving and cracking of 

slabs-on-grade, pavements, and structures founded on shallow foundations.  The potential for 

expansive soils has been identified in previous reports for the site.  Shrink and swell of expansive 

soils on slopes contributes to the mechanism of creep, which can result in shallow slope 

instability. 
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Compressible Terrace Deposits 

 

AKA (2007) indicates that some terrace deposits are expected to undergo settlement due to the 

weight of proposed overlying fills.  Total settlements and differential settlements of 2½ inches 

and ½ inch over 30 feet, respectively, can be expected in localized areas.  The majority of the 

anticipated settlement will occur during loading by the fill (AKA, 2007).   

 

Seismically Induced Ground Shaking 

 

As identified in the geotechnical report (AKA, (2006), an earthquake of moderate to high 

magnitude generated within the Southern California region could cause considerable ground 

shaking at the site, similar to that which has occurred in the past.  It appears that seismic slope 

stability has been considered in the remedial grading plans; however, seismically generated slope 

failures could occur within the oversteepened portions of the natural easterly slope.  Measures 

have been taken to mitigate this risk, such as the rebuilt upper portion of the easterly bluff and 

the installation of the GEOBRUGG debris flow control systems.   

 

Ground Rupture.  No known active faults are known to project through the site nor does the site 

lie within the bounds of an “Earthquake Fault Zone” as defined by the State of California in the 

Alquist-Priolo Earthquake Fault Zoning Act.  The potential for ground rupture due to an 

earthquake beneath the site is considered very small. 

 

Ground Shaking.  The site is in a seismically active area that has historically been affected by 

generally moderate to occasionally high levels of ground motion.  The site lies in relative close 

proximity to several active faults; therefore, during the life of the proposed development, the 

property will probably experience similar moderate to occasionally high ground shaking from 

these fault zones, as well as some background shaking from other seismically active areas of the 

southern California region. 
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V. CRITERIA FOR GHAD RESPONSIBILITY 

 

Prevention, Mitigation, Abatement and/or Control of Geologic Hazards 

 

Subject to the following exceptions, the primary mission of the GHAD is the prevention, 

mitigation, abatement and control of geologic hazards within its jurisdictional boundaries that 

have damaged, or that pose a significant threat of damage to site improvements within developed 

areas.  As used herein, the term “site improvements” means buildings and outbuildings, roads, 

sidewalks, improved paths, utilities, improved trails, swimming pools, tennis courts, gazebos, 

cabanas, geologic stabilization features, or similar improvements. 

 

Exceptions 

 

The intent of this Plan of Control is not to extend the GHAD’s responsibilities to every potential 

situation of slope instability.  Specifically, the following are excluded from the GHAD’s 

responsibilities. 

 

Isolated or Remote Slope Instability 

 

The GHAD does not have responsibility to monitor, abate, mitigate or control slope instability 

that does not involve damage to or pose a significant threat to damage site improvements.  

 

Single Property 

 

The GHAD will not prevent, mitigate, abate or control geologic hazards which are limited in 

area to a single parcel of property unless the geologic hazard has damaged, or poses a significant 

threat of damage to site improvements located on other property within the GHAD jurisdictional 



   ENGEO 
   INCORPORATED 

 

 

7290.200.101 

March 10, 2008 

Revised May 23, 2008 17 

boundaries.  As used herein, the term “site improvements” means buildings, roads, sidewalks, 

utilities, improved trails, swimming pools, tennis courts, gazebos, cabanas, geologic stabilization 

features, or similar improvements.  This exclusion does not apply to geologic hazards existing on 

recreational property, and open space property within the GHAD-owned property. 

 

Geologic Hazards Resulting From Negligence of Property Owner  

 

The GHAD may decline to prevent, mitigate, abate or control geologic hazards which occurred 

or resulted from any negligence of the homeowner and/or the homeowner’s contractors, agents 

or employees in developing, investigating, grading, constructing, maintaining or performing or 

not performing any post-development work on the subject property. 

 

Property Not Accepted   

 

The GHAD does not have responsibility to repair damaged site improvements which are situated 

on a parcel of real property that the GHAD has not accepted in accordance with Section VI, 

below.  The GHAD, however, may monitor, abate, mitigate or control slope instability on a 

parcel of real property which (1) the GHAD has not accepted in accordance with Section VI, 

below, and (2) that is not excluded from GHAD responsibility by Paragraphs 1, 2 and 3; 

provided that GHAD responsibility on such parcel is limited to the extent necessary to address 

damage or a significant threat to damage site improvements which are within a parcel of real 

property which the GHAD has accepted in accordance with Section VI, below. 
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Geologic Hazard Which Requires Expenditure in Amount Exceeding the Value of the 

Threatened or Damaged Improvement 

 

The GHAD may elect not to prevent, mitigate, abate or control a geologic hazard where the 

anticipated expenditure required to be funded by the GHAD to prevent, mitigate, abate or control 

the geologic hazard will exceed the value of the structure(s) and site improvement(s) threatened 

with damage or loss. 
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VI. ACCEPTANCE  

 

Activation of Assessment  

 

Subject to applicable law, an annual assessment must be promptly implemented on all residential 

parcels in the GHAD.  The assessment will be levied by the GHAD on each individual 

residential parcel beginning the first fiscal year after the City of Santa Paula issues a building 

permit for that parcel.   

 

Responsibility for GHAD Activities  

 

The party that, on the date that the Final Map within the boundaries of the GHAD is recorded by 

the City of Santa Paula, owns the developable parcels shown on that Final Map has the 

responsibility to perform all the activities of the GHAD on property within that Final Map.  

Following a period of at least 3 years after the first residential building permit is issued by the 

City of Santa Paula, or 1 year after the completion of the initial mass grading (as defined by the 

City-approved grading plans), whichever is later, the suitability of transfer of GHAD-related 

shall be determined by the GHAD Manager.  If determined to be appropriate, maintenance 

responsibility shall be transferred to the GHAD.  This transfer date may be extended at the sole 

discretion of the project developer provided that the assessments continue to be levied during the 

extension period and that notice of such extension is delivered to the GHAD General Manager at 

least 30 days before the transfer date.  The petitioners for formation of the GHAD intend that the 

approximately 4-year period between the levying of the GHAD assessment and the GHAD 

becoming responsible to perform activities on property within each Final Map will allow the 

District to accumulate reserve funds without incurring significant expenses.  Such reserve funds 

are needed to address periodic major events which cannot be funded from annual revenues. 
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VII. GHAD MAINTENANCE AND MONITORING RESPONSIBILITIES 

 

The GHAD is responsible for maintaining geologic stabilization features (e.g. ditches, benches, 

walls) in the common open space and the unimproved areas including hillside slopes extending 

uphill from debris benches and outside of the private lot boundaries.  The GHAD’s maintenance 

responsibilities include prevention, abatement, vegetation control, and control of landslide and 

erosion hazards within the subdivision open space and hillsides exclusively within the GHAD 

Boundary, as provided in Section VI.  Adjacent slopes, open space, and improvements outside of 

the GHAD boundary are not maintained by or the responsibility of the GHAD.     

 

General maintenance of the surface drainage improvements in the open space and on the 

hillsides, such as the concrete V-ditches, will be the GHAD’s responsibility.  The GHAD is also 

responsible for general maintenance of the detention basin, storm drain inlets and outlets in open 

space and subdrain outlets.  Potential geologic hazards such as landslides and slope erosion 

within the open space are the GHAD’s responsibility.  The GHAD has the following maintenance 

responsibilities: 

 

• Trail maintenance.  

 

• Inspection and maintenance of CDS water quality treatment unit and underground detention 

system.  

 

• Inspection and maintenance of concrete-lined drainage ditches in open space area. 

 

• Subdrains. 

 

• Storm drain inlets, outfalls and pipelines within the open space area. 

 

• Slopes. 

 

• Vegetation control within the open space. 
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• Maintenance of retaining walls and GEOBRUGG screen walls. 

 

• Splash walls. 

 

Geotechnical Techniques for Mitigation of Landslide and Erosion Hazards 

 

The techniques which may be employed by the GHAD to prevent, mitigate, abate, or control 

geologic hazards include, but are not limited to, the following. 

 

A. Removal of the unstable earth mass. 

 

B. Stabilization (either partial or total) of the landslide by removal and replacement with 

compacted, drained fill. 

 

C. Construction of structures to retain or divert landslide material or sediment. 

 

D. Construction of erosion control devices such as gabions, riprap, geotextiles, or lined ditches. 

 

E. Placement of drained engineered buttress fill. 

 

F. Placement of subsurface drainage devices (e.g. underdrains, or horizontal drilled drains). 

 

G. Slope correction (e.g. gradient change, biotechnical stabilization, slope trimming or 

contouring). 

 

H. Construction of additional surface ditches and/or detention basins, silt fences, sediment traps, 

or backfill or erosion channels. 

 

Potential landslide and erosion hazards can often be mitigated best by controlling soil saturation 

and water runoff and by maintaining the surface and subsurface drainage system.  Maintenance 

shall be provided for lined surface drainage ditches and drainage terraces including debris 

benches or drop inlets.  Maintenance of the open space, including the clearing of fire trails, will 

be the responsibility of the GHAD.  The GHAD also shall monitor the use of the open space by 

other entities.  
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VIII. PRIORITY OF GHAD EXPENDITURES 

 

Emergency response and scheduled repair expenditures by the GHAD may be prioritized by the 

General Manager, based upon available funds and the approved operating budget.  When 

available funds are insufficient to undertake all of the identified remedial and preventive 

stabilization measures, the expenditures must be prioritized in accordance with the GHAD Board 

of Director’s directions or as follows in descending order of priority: 

 

A. Prevention, mitigation, abatement or control of geologic hazards that have either damaged or 

pose a significant threat of damage to residences, critical underground utilities or paved 

streets. 

 

B. Prevention, mitigation, abatement or control of geologic hazards which have either damaged 

or pose a significant threat of damage to ancillary structures, including but not limited to 

detention basins. 

 

C. Prevention, mitigation, abatement or control of geologic hazards which have either damaged 

or pose a significant threat of damage to open space amenities. 

 

D. Prevention, mitigation, abatement or control of geologic hazards which have either damaged 

or pose a significant threat of damage limited to loss of landscaping or other similar 

non-essential amenities. 

 

E. Prevention, mitigation, abatement or control of geologic hazards existing entirely on open 

space property and which have neither damaged nor pose a significant threat of damage to 

any site improvements. 
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IX. MAINTENANCE AND MONITORING SCHEDULE 

 

Geologic features and GHAD maintained facilities should be inspected by the GHAD General 

Manager’s designees as presented below.  The site inspections should be undertaken at 

appropriate intervals as determined by the GHAD General Manager using supporting documents 

prepared for the site and its improvements.  The GHAD budget should provide for four or more 

inspections in years of heavy rainfall.  Generally, the inspections should take place in October, 

before the first significant rainfall; mid-winter, as necessary during heavy rainfall years 

(cumulative rainfall exceeding the historic average); and in early April at the end of the rainy 

season.  The frequency of the inspections should increase, depending upon the intensity and 

recurrence of rainfall.  Site inspections should increase sufficiently to provide for mitigation of 

potential hazards.  Additionally, site inspections should be performed following moderate to 

significant seismic events to evaluate potential damage or displacement to geologic facilities or 

GHAD-maintained facilities related to ground shaking.     

 

The GHAD should obtain copies of geologic or geotechnical exploration reports related to site 

development and keep these reports on file in the records of the GHAD.  In addition, copies of 

any earthwork-related testing and observation reports that will be finalized at the completion of 

grading, when as-built drawings are available, must be provided to the GHAD and maintained as 

part of the GHAD records. 

 

Following are guidelines for a monitoring plan.  The actual timing, scope, frequency and other 

details regarding such maintenance, inspection and similar activities shall be at the discretion of 

the GHAD General Manager. 

 

• The Engineer and/or Geologist retained by the District should carry out an inspection of lined 

surface ditches at least twice a year.  One inspection should be in the fall prior to the onset of 

winter rains.  The inspection shall check for sedimentation and cracking or shifting of the 
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concrete-lined ditches.  Repairs and maintenance, as needed, should be undertaken including 

removal of excess silt or sediment in ditches and patching or replacement of cracked or 

broken ditches, prior to the beginning of the next rainy season. 

 

• Subsurface drain outlets and horizontal drilled drain outlets, if any, should be checked.  

Water flowing from these outlets should be measured and recorded during each inspection.  

The inspections should take place at least twice annually, preferably in the fall and spring.  

Any suspicious interruption in flow should signal a need to unplug or clean the affected 

drain.  If included, animal/rodent screens and covers should be checked and replaced as 

necessary. 

 

• Retaining walls, splash walls and GEOBRUGG screen walls should be inspected as part of 

the site monitoring program.  At a minimum, repairs and maintenance should be performed 

according to the manufacturer’s recommendations.  Recommendations for the proposed 

GEOBRUGG products have been included in Appendix A.  During the twice-yearly 

scheduled site monitoring events any barriers should be viewed for debris or larger rocks 

against the barrier and for sagging ropes.  In addition, the braking elements and wire rope 

clips should be checked.  During repairs and maintenance, the GEOBRUGG walls shall be 

accessed from the top of the descending slope; i.e., from adjacent properties within the 

GHAD boundary.  In case of emergency situations in which access from the top of the slope 

is not efficient or practical, the GEOBRUGG walls may be accessed from adjacent properties 

outside of the boundary, provided express permission to enter these properties is granted by 

the landowners.  Two properties in particular that would likely provide suitable emergency 

access include Lot 6 within the Harvey Tract (at the end of Harvey Drive) and Parcel A, 

accessible at the end of Cadway Street.  Procedures to secure Right-of-Entry for properties 

within the GHAD are presented in Section X.     

 

• Inlets, outfalls, or trash racks, if used, must be kept free of debris and spillways maintained.  

It is anticipated that initially at least once every 2 years, cleanup of vegetation and removal of 

silt would be in order.  Attention should be given to plantings or other obstructions which 

may interfere with access by power equipment. 

 

• The underground detention basin and CDS water quality treatment unit should be checked 

and/or serviced as part of the site monitoring program.  At a minimum, repairs and 

maintenance should be performed according to the manufacturer’s recommendations.  A 

maintenance guide is presented in Appendix F. 
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• The trails should be inspected on an annual basis.  Positive drainage should be maintained.  

Depressions, rutting, and other surface expressions that could collect and allow water to 

infiltrate into the subsurface should be repaired.  Additionally, ground cover along the trails 

should be maintained to allow for intended trail performance.   

 

• An annual inspection of slopes and vegetative cover shall be made by the Engineer and/or 

Engineering Geologist to assess the effectiveness of the preventive maintenance program and 

to make recommendations as to which landslide or erosion measures should be undertaken in 

the next fiscal year.  Any appropriate site-specific study of landslide or erosion conditions 

shall be determined at that time.  Consultants, if necessary, will be retained to undertake the 

needed studies.  An annual inspection report to the GHAD shall be prepared by the District 

Engineer and/or Engineering Geologist. 

 



   ENGEO 
   INCORPORATED 

 

 

7290.200.101 

March 10, 2008 

Revised May 23, 2008 26 

X. RIGHT OF ENTRY 

 

GHAD officers, employees, consultants, contractors, agents, and representatives shall have the 

right to enter upon all lands within the GHAD’s jurisdiction, as shown on Figure 1, which is 

incorporated by reference, for the purpose of performing the activities described in this Plan of 

Control.  Such activities include, without limitation: (1) the inspection, maintenance and 

monitoring of site improvements including detention, water quality and sedimentation basins, 

maintenance roads, deflection walls, drainage ditches, storm drains, outfalls and pipelines; 

(2) the monitoring, maintenance and repair of slopes, including repaired or partially repaired 

landslides; and (3) the management of erosion and geologic hazards within the open space areas 

shown on Figure 1.  Should the GHAD need to access private residential lots to fulfill its duties 

under the Plan of Control, the GHAD endeavors to provide the affected landowner and/or 

resident with 72 hours advanced notice unless, in the reasonable judgment of the GHAD, an 

emergency situation exists which makes immediate access necessary to protect the public health 

and safety, in which case no advance notice is required, but the GHAD must inform the 

landowner and/or resident as soon as reasonably possible.   

 

The foregoing right-of-entry and indemnity provision must be recorded in the chain of title for 

all residential parcels and common area lots, and it shall be included in all Covenants, Conditions 

and Restrictions (CC&Rs) and homebuyer disclosure statements prepared for parcels within the 

District boundary. 
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XI. MISCELLANEOUS PROVISIONS 

 

The GHAD may, in accordance with applicable law, expand its jurisdictional boundaries as 

depicted in attached Exhibit A, which is incorporated by reference, to include other real property 

that requires geologic hazard abatement.  Nothing in this Plan is intended to, nor will it, limit the 

GHAD's ability to take such action either upon request by a developer or upon the motion of the 

Board of Directors. 
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APPENDIX B 
 

 

ALBUS-KEEFE AND ASSOCIATES 

    

Supplemental Geotechnical Investigation and Rough Grading Plan Review 
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Western Terminus of 10
th

 Street, Santa Paula, California 
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APPENDIX C 
 

 

ALBUS-KEEFE AND ASSOCIATES 

    

Recommendations for Stabilizations of Upper Easterly Bluff 

 Proposed 75-Lot Residential Development 

Western Terminus of 10
th

 Street, Santa Paula, California 

 August 31, 2006 



ALBUS-KEEFE & ASSOCIATES, INC.ALBUS-KEEFE & ASSOCIATES, INC.
GEOTECHNICAL CONSULTANTSGEOTECHNICAL CONSULTANTS

1011 No1011 Nortr th Armando Street, Anaheim CA 92806-2606  (714) 630-1626  FAX (714) 630-1916h Armando Street, Anaheim CA 92806-2606  (714) 630-1626  FAX (714) 630-1916

 
 
 
 
 
 
 

August 31, 2006 
J.N.: 1489.00 

Ms Tiffany Sukay 
Comstock Homes 
321 12th Street, Suite 200 
Manhattan Beach, California  90266 
 
 
Subject: Recommendations for Stabilizations of Upper Easterly Bluff, Proposed 75-Lot 

Residential Development, Western Terminus of 10th Street, City of Santa Paula, 
California 

 
References: Second Response to city of Santa Paula Review, dated July 25, 2006, Proposed 75-Lot 

Residential Development, Western Terminus of 10th Street, City of Santa Paula, 
California, by Albus-Keefe & Associates, Inc., dated July 31, 2006 

 
Supplemental Geotechnical Investigation and Rough Grading Plan Review, Proposed 
75-Lot Residential Development, Western Terminus of 10th Street, City of Santa Paula, 
California, by Albus-Keefe & Associates, Inc., dated May 3, 2006 

 
 
Dear Ms Sukay: 
 
The upper portion of the easterly bluff has been recognized as not providing a factor of safety greater 
than 1.5 against gross failure.  This condition was discussed in our referenced Supplemental 
Geotechnical Investigation Report.  Subsequent responses to the city of Santa Paula have lead us to 
recommend removing the terrace deposits that comprise the upper bluff and replacing the natural slope 
with a 1 to 1 fill slope reinforced with geogrids.  While a general feasibility evaluation was performed 
for our referenced Second Response, this document provides more supporting analyses and details on 
the recommended mitigation. 
 
The grading plans have been revised by DRC to reflect the removal and replacement of the slope 
down to at least the daylight of the terrace deposits.  The plan depicting these revisions has been 
attached herein as Plate 1.  We have performed slope stability analyses of the conditions along the 
bluff using the computer program Slope/W.  Details of the program and methodology were provided 
in our referenced Supplemental Geotechnical Investigation.   
 
Three cross sections have been prepared to depict conditions along the bluff and were used for 
stability analyses.  The analyses conservatively assume a weathered bedrock zone on the slope face 
below the terrace deposit that is 10 feet deep.  Significant field mapping augmented by hand augers at 
selected locations suggest the thickness is probably no more than 7 feet. Shear strengths for compacted 
fill and intact bedrock were established in our referenced Supplemental Geotechnical Investigation 
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ALBUS-KEEFE & ASSOCIATES, INC. 

Report and used herein.  Shear strengths for the weathered bedrock were based on reducing the 
cohesion of intact bedrock to a value equivalent to a soil material.  Strengths used in our analyses are 
summarized below.    

 
Summary of Shear Strengths 

 

Material Unit Weight 
(pcf) 

Cohesion 
(psf) 

Friction Angle 
(degrees) 

Compacted Fill (Qcaf) 128 250 25 

Weathered Bedrock  (TQsa) 128 300 28 

Bedrock (TQsa) 130 1500 28 
 
 
Our analysis indicates that global stability can be achieved with the installation of Mirifi 10XT 
geogrids having lengths that are approximately equal to the height of the 1 to 1 fill slope.  Factors of 
safety for static and seismic cases are greater than 1.5 and 1.1, respectively.  Results of our analyses 
are provided in Plate A-1 through A-6. 
 
Facing stability will require the installation of additional geogrids.  We are recommending the use of 
Mirifi 2XT geogrids that are embedded into the slope face 8 feet then wrap the outer slope face with a 
minimum embedment of 3 feet.  These geogrids should be provided every 2.5 feet vertically.  Our 
proposed layout is provided on Plate 1 and a schematic of the system is provided on Plate 2.   
 
We appreciate this opportunity to be of continued service to you.  If you have any questions regarding 
this correspondence, please feel free to call. 
 
 
Sincerely, 
 
ALBUS-KEEFE & ASSOCIATES, INC. 
 
 
 
David E. Albus 
Principal Engineer 
GE 2455 
 
Enclosures: 
 
Plate 1- Geogrid Layout Map 
Plate 2- Schematic Layout of Geogrid Slope 
Plates A-1 through A-6- Stability Analyses for Geogrid Slope
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APPENDIX D 
 

 

KANE GEOTECH INC. 

    

Santa Paula Debris Flow Investigation  

Ventura County, California  

July 3, 2007 
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APPENDIX E 
 

 

ALBUS-KEEFE AND ASSOCIATES 

    

Rough Grading Report for Phase 1 Construction Area 

 Lots 26 through 35 and 44 through 50, Associated Streets and Slopes  

Tract 5606, Santa Paula, California  

October 23, 2007 



ALBUS-KEEFE & ASSOCIATES, INC.ALBUS-KEEFE & ASSOCIATES, INC.
GEOTECHNICAL CONSULTANTSGEOTECHNICAL CONSULTANTS

1011 No1011 Nortr th Armando Street, Anaheim CA 92806-2606  (714) 630-1626  FAX (714) 630-1916h Armando Street, Anaheim CA 92806-2606  (714) 630-1626  FAX (714) 630-1916

 
 
 
 
 
 

October 23, 2007 
J.N.: 1489.00 

 
Ms. Tiffany Sukay 
Comstock Homes 
321 12th Street, Suite 200 
Manhattan Beach, California  90266 
 
 
Subject: Rough Grading Report for Phase 1 Construction Area, Lots 26 through 35 and 

44 through 50, Associated Streets and Slopes, Tract 5606, City of Santa Paula, 
California. 

 
 
Dear Ms. Sukay: 
 
We are pleased to present to you our report of rough grading services for the subject site.  This 
report presents a summary of our geotechnical observation and testing services we provided during 
site rough grading operations for the subject lots as well as our conclusions and recommendations 
pertaining to future site development based on the as-graded site conditions. 
 
We appreciate this opportunity to be of service to you.  If you have any questions regarding the 
contents of this report, please do not hesitate to call.   
 
 
Sincerely,  
 
ALBUS-KEEFE & ASSOCIATES, INC.  
 
 
 
Patrick M. Keefe 
Principal Engineering Geologist 
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1.0 INTRODUCTION 

1.1 PURPOSE  

This report presents a summary of geotechnical consulting services provided by Albus-Keefe & 
Associates, Inc. during rough grading of Lots 26 through 35 and 44 through 50, associated interior 
streets and slopes within Tract 5606.  Conclusions and recommendations relative to future site 
development are also discussed herein.  Rough grading under the purview of this report was 
accomplished from August 30, 2006, through September 28, 2007.  The purpose of the rough grading 
was to create building pads for single-family residential development.  The limits of rough grading 
performed under the purview of this report are shown on the enclosed Plot Plan, Plate 1.  
 
Geotechnical consulting services provided by this firm during the completion of rough grading 
operations for Lots 37-40 (model lots) has been previously reported in the referenced report dated 
February 14, 2007.  At the time of this report, continued rough grading operations are being 
performed in other areas of Tract 5606.  As such, a summary of geotechnical consulting services for 
the balance of the site will be reported at a later date. 
 
 

1.2 PROJECT PLAN AND JURISDICTION 

The layout of Tract 5606 is shown on the plans entitled “Rough Grading Plan, Tract No. 5606, City 
of Santa Paula”, prepared by Development Resource Consultants, Inc. Sheet 9 of these plans is used 
as the base map and enclosed herein as Plate 1(Plot Plan).   
 
Rough grading operations summarized herein were performed under the jurisdiction of the City of 
Santa Paula, California. 
 

1.3 SCOPE OF SERVICES 

Albus-Keefe & Associates, Inc. has provided geotechnical consulting services as described below: 
 
• Reviewed referenced geotechnical reports by this firm and others for the subject site and adjacent 

sites. 
 
• Provided observation during clearing and grubbing operations. 
 
• Provided observation during removal of unsuitable earth materials. 
 
• Provided observation of fill keys and overexcavation bottoms. 
 
• Provided observation during placement of subdrains and backdrains. 
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• Provided observation and field testing during scarification, moisture conditioning and 
recompaction of exposed earth materials within removal and overexcavation bottoms, and during 
fill placement within the site. 

 
• Provided observation and field testing during fill slope construction and placement of geogrid. 
 
• Provided observation and field testing during construction and backfill of segmental retaining 

walls. 
 
• Provided laboratory testing of earth materials encountered during rough grading operations. 
 
• Preparation of this report summarizing our observations, results of field and laboratory testing, 

and opinions and recommendations relative to future development of the site. 
 

2.0 SUMMARY OF ROUGH GRADING OPERATIONS 

Albus-Keefe & Associates, Inc. performed field observation and testing services during rough 
grading operations for the site.  J&S Excavating, Inc., performed the rough grading summarized in 
this report except for soils and materials related to the segmental retaining walls and geogrid-
reinforced slope.  Construction of the segmental retaining walls and construction of the geogrid-
reinforced 1:1 slope was performed by Soil Retention.  Observations by our staff and discussions 
with the contractors indicate that the work was performed as discussed in the following sections. 
 

2.1 SITE PREPARATION 

The subject site was cleared of deleterious debris, trees, and other vegetation prior to rough grading 
operations.  The deleterious materials were generally disposed of offsite. 
 
Within the limits of rough grading, all existing non-engineered fill materials, topsoil, and the upper 5 
to 7 feet of the older colluvial materials were removed to expose competent older colluvium and 
terrace deposits considered suitable for support of the proposed engineered fill, structures or related 
improvements.  The approximate elevations of the removal bottoms are shown on the Plot Plan, 
Plate 1. 
 

2.2  FILL PLACEMENT 

Prior to placement of engineered fill materials, the exposed ground was scarified to a depth of 
approximately 6 inches, moisture conditioned to a relatively uniform moisture content near or 
slightly above optimum, and then compacted.  
 
Following preparation of the exposed ground surface, fill was placed in lifts up to approximately 6 
inches in thickness; moisture conditioned to a relatively uniform moisture content near or slightly 
above optimum, and then mechanically compacted.  Mechanical compaction was achieved by using 
a rubber-tired dozer (Caterpillar 824/834) as well as by wheel rolling with loaded scrapers.  Each lift 
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was placed in a similar manner.  Fill materials were derived from removal and cut areas within the 
development and imported from an off-site source.  Prior to placement of fill on surfaces inclined 
steeper than approximately 5:1 (h:v), near-vertical benches were cut into competent earth materials 
within the adjacent ascending terrain.   
 
Rocks greater than 12 inches in maximum dimension were generated during the rough grading 
operations.  The majority of oversize rocks were disposed of off site.  However, a relatively minor 
amount of oversized rocks, less than 3 feet in maximum dimension, were scattered within the 
engineered fill materials at depths greater than 10 feet below finish grade and 10 feet horizontally 
from finished slope faces.  The oversized rocks were mixed with granular materials and spread 
throughout the fill to eliminate nesting.   
 
The approximate limits of compacted fill placed under the purview of this report are shown on the 
Plot Plan, Plate 1.  The maximum depths of compacted fill placed within the level portions of the 
building pads are listed in Table C-1, Appendix C. 
 

2.3 LOT CAPPING 

All cut lots and the cut and shallow fill portions of cut-to-fill transition lots were overexcavated a 
minimum of 3 feet below the proposed pad grades and replaced with compacted fill.  The 
overexcavation generally extended across the entire lot.  Overexcavations were generally graded to 
slope at approximately 1 percent toward the adjacent street or deeper fill. 
 

2.4 EAST BLUFF STABILIZATION  

The reviewer for the city of Santa Paula requested that a complete exposure of the bedrock near the 
easterly bluff be made and mapped to substantiate our stability analysis in our supplemental 
geotechnical investigation report.  Therefore, a temporary 1:1 backcut was created at the rear of Lots 
21-25 and 28-30 to expose bedrock.   
 
Following observations of the geologic conditions by this office and the city reviewer, a keyway was 
excavated in the bluff.  The keyway has a width ranging from 25 to 35 feet and a depth of at least 2 
feet into competent bedrock or terrace deposits.  A backdrain was provided at the heel of the keyway 
in accordance with the recommendation of our referenced geotechnical investigation report. 
 
The slope was reconstructed at a ratio of 1:1 with select granular sand fill material and geogrids in 
conformance with our recommendations previously approved by the city reviewer.  Mirifi 10XT 
Geogrids were installed from the slope face and into the slope a horizontal distance approximately 
equal to the slope height.  These geogrids were placed at pre-determined elevations based on our 
stability analysis previously reviewed and approved by the city reviewer.  Mirifi 2XT geogrids were 
placed between the Mirifi 10XT geogrids every 2.5 feet vertically.  Each geogrid was placed on the 
fill to provide an embedment of 8 feet into the slope with additional geogrid left at the slope face.  
Following placement of approximately 2.5 feet of fill, the additional geogrid was wrapped over the 
outer slope face and embedded into the slope face with a minimum of 3 feet.   
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In order to mitigate piping of granular soils through the geogrids, cohesive onsite soils were placed 
on the outer 2 to 4 feet of the slope face.  In addition, Verdura wall blocks were utilized every 2.5 
feet to aid in constructing the slope at a ratio of 1:1.  Compaction on the outer edge was achieved 
with hand operated compaction equipment.  Compaction within the inner select granular sand fill 
material was achieved with a steel-wheeled vibratory compactor. 
 

2.5 SEGMENTAL RETAINING WALLS 

Geogrid-reinforced segmental retaining walls were constructed during site grading along the eastern 
boundary of Lots 34 and 35 and along the southeastern boundary of Lots 30, 31, and 33 (Wall “B”).  
This firm provided full-time observation and testing during segmental wall construction.  Our 
services consisted of observation of foundation excavations and backdrain systems for segmental 
retaining walls, observation of facing block placement, observation of geogrid installation, and 
observation and compaction testing of select wall backfill.   
 
Drain pipe, consisting of 4-inch-diameter perforated P.V.C. schedule 40 or SDR 35 pipe, was placed 
within the drain rock of the segmental retaining wall.  The drain pipe was placed as low as possible 
to provide outlet above adjacent grades.  Drain pipes were set to drain at a minimum gradient of 1 
percent toward outlets.  Outlets were constructed of 4-inch-diameter solid P.V.C. pipe and were 
generally spaced to outlet every 100 feet.  
 

2.6 INCOMPLETE WORK 

At the time of preparing this report, a masonry retaining wall proposed at the rear of Lots 32 and 33 
was not constructed.  The wall will vary from 2 to 6 feet in height.  At this location, a temporary 
slope has been constructed to provide support for the pads.   
 

3.0 AS-GRADED GEOLOGIC CONDITIONS 

3.1 GEOLOGIC OBSERVATIONS 

Periodic geologic observations were made during rough grading to compare the anticipated and as-
graded geologic conditions.  The geologic conditions that were mapped are relatively similar to the 
anticipated conditions and are shown on the enclosed Plot Plan, Plate 1.  A detailed description of 
the geologic units encountered within the limits of this report is discussed in the following section. 
 

3.2 GEOLOGIC UNITS 

3.2.1 Non-Engineered Artificial Fill 
Non-engineered artificial fill associated with previous agricultural activities were present locally 
throughout much of the site.  These fill material were typically damp to very moist, soft to stiff or 
medium dense to dense, and consisted of clayey silt, silty clay, silt, silty sand with clay, and sandy 
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silt with clay and locally contained rock fragments.  Non-engineered artificial fill was completed 
removed during site grading. 
 

3.2.2 Older Colluvium (Qcolo) 
Older colluvium (previously referred to as the upper terrace deposits in our referenced report dated 
May 3, 2006) underlies the majority of the site under the purview of this report.  The older colluvial 
materials consist primarily of silt, clayey silt, sandy silt, silty clay, and sandy clay that are various 
shades of brown.  These deposits are typically damp to very moist and stiff to hard.  The upper 5 to 7 
feet of these materials was generally weathered and was removed during site grading to expose 
competent older colluvium. 
 

3.2.3 Terrace Deposits (Qt) 
Late Pleistocene-age stream terrace deposits (previously referred to by this firm as the lower portion 
of the terrace deposits) were mapped throughout the bluff top excavation.  This unit consists of 
poorly- to locally-well-stratified gravels, cobbles, and boulders in a matrix of clayey sand, silty sand 
and sand.  These materials were generally observed to be damp to moist and dense to very dense.  
The base of the terrace deposits is generally slightly inclined to the southeast.  Some local scour 
features were noted at the base of the unit, particularly where the underlying bedrock unit is 
comprised of granular materials.  These materials were exposed in the backcut created during the 
east bluff stabilization. 
 

3.2.4 Bedrock – Saugus Formation (TQsa) 
Plio-Pleistocene-age Saugas Formation underlies the entire project area.  The Saugus Formation 
contains non-marine sediments that consist of massive to thickly-bedded clayey siltstone, sandy 
siltstone, silty sandstone, sandstone, and conglomerate interbeds, generally 1 foot to 6 feet in 
thickness and thin clay seams, typically ¼ inch or less. 
 
The bedrock units were observed to be light brown, reddish brown, pale olive-gray to olive-brown in 
color, soft to moderately hard, damp to moist, slightly to moderately weathered, and locally contain 
some calcium carbonate mineralization along joints. 
 
Where observed, bedding within the Saugus Formation is massive to thinly bedded, but often 
indistinct with gradational contacts.  Cross bedding and scour features were also observed. 
 
A number of clay seams were noted to be tectonically sheared, polished and locally striated in the 
down dip direction.  We attribute these features to flexural slip during rapid uplift and folding of the 
bedrock in the region.  Bedrock materials were exposed in the backcut created during the east bluff 
stabilization. 
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3.3 GEOLOGIC STRUCTURE 

3.3.1 Bedding 
Bedding plane surfaces within the sandstone units are generally gradational to moderately well 
developed while bedding plane surfaces within the siltstone units are well developed and distinct 
where in contact with the sandstone.  Bedding structure in the Saugus Formation is relatively 
uniform.  The preponderance of the bedding attitudes observed throughout Tract 5606 strike N63ºE 
± 20º and dip 48º ± 11º to the southeast. 

3.3.2 Jointing 
The jointing observed on site was typically high angled, non-planar, discontinuous, tight, and lined 
with calcium carbonate and/or iron oxidation staining.   Joint attitudes observed within the bedrock 
along the bluff top generally strike north to south and northwest to southeast with moderate to 
vertical dip angles, mainly dipping toward the east. 
 

3.4 LANDSLIDES 

No landslides were identified within or adjacent to the subject lots during the rough grading 
operations. 
 

3.5 GROUNDWATER 

Groundwater was not encountered within the limits of this report.   
 
 

4.0 FIELD TESTING 

The in-place density of fill materials was determined in accordance with ASTM D1556 (6-inch sand 
cone), ASTM D2937 (drive-cylinder), and ASTM D2922/D3017 (nuclear gauge).  The results of field 
density tests were compared to the maximum density determined in accordance with ASTM D1557-
02 to evaluate relative compaction.  Where test results indicated a relative compaction less than 90%, 
the limit of the area of substandard fill was determined, the fill materials were then moisture 
conditioned, if needed, and recompacted until subsequent testing resulted in a relative compaction of 
90% or greater.  Field density tests were taken at a frequency of at least one test per 1000 cubic yards 
of fill placement or one test for every two vertical feet of fill placement, whichever occurred first.  
Surface density tests were taken upon achieving rough pad grade.  The results of field density tests 
are presented in Appendix A, on Table A.  As previously noted, rough grading operations within Lots 
37-40 were performed concurrently with the rough grading operations for the balance of Tract 5606.  
As such, the test numbers on Table A are not in a sequential order.  Only the tests conducted within 
the limits of time report are included on Table A.  The approximate test locations are shown on the 
enclosed Plot Plan, Plate 1. 
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5.0 LABORATORY TESTING 

Representative samples of the onsite soils were collected and tested in the laboratory during the rough 
grading operations.  Laboratory tests included maximum dry density and optimum moisture content, 
sand equivalence (SE), direct shear, expansion index, soluble sulfate content, Atterberg Limits, and 
corrosion series.  Descriptions of the laboratory tests are presented below.  Pertinent test values are 
presented within Appendix B. 
 
Maximum dry density and optimum moisture content tests were performed on selected samples in 
general conformance with ASTM D-1557-02.  Pertinent test results are presented within Table B-1. 
 
Sand equivalence tests were performed on selected samples obtained from the select granular soils 
used as backfill for the geogrid-reinforced slope and the segmental retaining wall.  These tests were 
performed in accordance with California Test Method 217.  Pertinent test results are presented within 
Table B-2. 
 
Direct shear tests were performed on selected samples obtained from the select granular soils used as 
backfill for the segmental retaining wall.  These tests were performed in accordance with ASTM D 
3080-80.  The samples were remolded to 90 percent of maximum dry density and 2 percentage points 
over optimum. Three specimens were prepared for each test, artificially saturated, and then sheared 
under varied loads at an appropriate constant rate of strain.  Results are graphically presented on 
Plates B-1 through B-3. 
 
Expansion Index tests were performed on representative earth materials encountered near finish pad 
grades during rough grading operations.  Expansion Index testing was completed in accordance with 
Uniform Building Code (U.B.C.) Standard 18-2.  Test results are presented in Appendix B, on Table 
B-3. 
 
Soluble sulfate tests were performed on representative earth materials encountered near finish pad 
grades during rough grading operations.  Soluble sulfate tests were completed in accordance with 
California Test Method No. 417.  The test results are presented in Appendix B, on Table B-3. 
 
Atterberg Limits were performed on a selected soil sample in accordance with ASTM D4318-93.  
Plastic Index value is presented on Table B-3. 
 
Corrosion analyses, which include chloride content, minimum resistivity, and pH, were performed 
on a selected sample.  The tests were performed in accordance with California Test Method (CTM) 
422, CTM 643 and CTM 643, respectively.  The test results are included in Table B-3. 
 
 

6.0 CONCLUSIONS 

6.1 WORK COMPLIANCE 

Earthwork carried out under the observation and testing by Albus-Keefe & Associates, Inc. was 
performed in substantial conformance with the project plans and specifications, the grading codes of 
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the City of Santa Paula, and applicable portions of the project geotechnical requirements.  Albus-
Keefe & Associates, Inc. is not responsible for line and grade.  Rough grading work for the site has 
been observed and tested in a manner consistent with the standard of care currently exercised by 
members of the profession practicing in the same general locality under similar conditions 
 

6.2 FUTURE SITE DEVELOPMENT 

From a geotechnical point of view, the rough graded configurations of the subject lots are considered 
suitable for future residential development as currently proposed, provided that the recommendations 
presented herein and in our referenced geotechnical reports are implemented during future grading 
and construction.   
 

6.3 GEOLOGIC HAZARDS 

6.3.1 Ground Rupture 
No active faults are known to project through the site nor does the site lie within the bounds of an 
"Earthquake Fault Zone" as defined by the State of California in the Alquist-Priolo Earthquake Fault 
Zoning Act.  No active or potentially active faults were observed during grading or during earlier 
geotechnical investigations within the limits of the subject lots.  Therefore, the potential for ground 
rupture due to fault displacement beneath the site is considered low. 
 

6.3.2 Ground Shaking 
The site is located in a seismically active area that has historically been affected by moderate to 
occasionally high levels of ground motion.  The site lies in close proximity to several active faults; 
therefore, during the life of the proposed development, the property will probably experience 
moderate to occasionally high ground shaking from these fault zones, as well as some background 
shaking from other seismically active areas of the southern California region.  Structural designs 
should consider the potential for high ground accelerations as discussed in the referenced 
geotechnical reports as well as the requirements of the CBC presented in Section 7.2 herein.   
 

6.3.3 Liquefaction 

Based on the as-graded site conditions, the potential for liquefaction at the site is considered very 
small. 
 

6.3.4 Landslides 
No landslides were identified within or adjacent to the subject lots during the rough grading 
operations. 
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6.3.5 Seiche and Tsunami 
The site is elevated more than 1000 feet above sea level and is located a substantial distance from 
significant body of water.  As such, the potential for hazards related to seiche and tsunami is 
considered remove. 
 

6.4 SETTLEMENT 

Based on the anticipated relatively light foundation loads, total and differential settlement is not 
anticipated to exceed 1 inch and ½-inch over 30 feet, respectively.  The estimated magnitudes of 
settlement are considered within tolerable limits for the proposed structures. 
 

6.5 GROUNDWATER  

Adverse effects from groundwater or seepage are not anticipated at the subject site provided that 
future surface water is controlled to limit excessive subsurface infiltration from irrigation or 
concentrated runoff. 
 

6.6 SLOPE STABILITY 

The fill slopes constructed to support the subject lots are considered grossly and surficially stable 
provided that the recommendations presented in this report are implemented and maintained at all 
times. 
 
Natural slopes located beyond the limits of grading are considered grossly stable.  These slopes are 
mantled with varying thicknesses of colluvial soils that may be prone to sloughing during periods of 
rain.   
 

6.7 SELECT MATERIALS FOR GEOGRID SLOPE AND SEGMENTAL WALLS 

Laboratory testing of select samples for backfill used in construction of the geogrid-reinforced slope 
and segmental walls indicate they substantially meet the project requirements.  Results of direct 
shear tests indicate the ultimate friction angle of soils used in backfill of the segmental retaining 
walls ranged from 31 to 33 degrees thereby exceeding the design value of 30.5 degrees.  Results of 
sand equivalence tests indicate the select materials used for both the segmental retaining wall and the 
geogrid slope ranged from 28 to 65 with an average value of 45.  The target value specified by the 
city reviewer was 30.  While one test result indicates a value slightly below the specified value, the 
average was significantly over the specified value.  We conclude the select materials used are in 
substantial conformance with the project requirements and will perform as intended. 
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7.0 RECOMMENDATIONS 

7.1 POST GRADING CONSIDERATIONS 

7.1.1 Site Drainage 
Positive drainage devices, such as sloping concrete flatwork, graded swales, and/or area drains, 
should be provided around the new construction to collect and direct all surface water to a suitable 
discharge area.  No rain or excess water should be allowed to pond in yard areas or near structures 
including homes, retaining walls, or segmental walls.  

7.1.2 Irrigation Considerations 
Excessive irrigation water can be detrimental to the performance of proposed site development.  
Water applied in excess of the needs of vegetation will tend to percolate into the ground.  Such 
percolation can lead to nuisance seepage and shallow perched groundwater.  Seepage can form on 
slope faces, on the faces of retaining walls, in streets, or other low-lying areas.  These conditions 
could lead to adverse effects such as the formation of stagnant water that breeds insects, distress or 
damage of trees, surface erosion, slope instability, discoloration and salt buildup on wall faces, and 
premature failure of pavement.  Excessive watering can also lead to elevated vapor emissions within 
homes that can damage flooring finishes or lead to mold growth inside the home. 
 
Key factors that can help mitigate the potential for adverse effects of over watering include the 
judicious use of water for irrigation, use of irrigation systems that are appropriate for the type of 
vegetation and geometric configuration of the planted area, the use of soil amendments to enhance 
moisture retention, use of low-water demand vegetation, regular use of appropriate fertilizers, and 
seasonal adjustments of irrigation systems to match vegetation needs for water.  A landscape 
architect or other knowledgeable professional should provide specific recommendations.  Future 
homebuyers should be made aware of these issues and consequences. 
 

7.1.3 Utility Trench Backfill 

Trench excavations may be cut vertically up to a height of 4 feet provided that no adverse geologic 
conditions or surcharging of the excavations are present.  Trench excavations greater than 4 feet in 
height should be laid back at a maximum gradient of 1:1 (h:v).  Excavations that expose loose 
granular soils prone to sloughing and caving should be laid back to a flatter gradient or where 
practical, hydraulic shoring with appropriate lagging may be utilized.  The project geologist or soil 
engineer should observe all trench excavations to provide specific recommendations.  All trench 
excavations should conform to the requirements of CAL OSHA. 
 
All utility trench backfill should be compacted to at least 90 percent of the laboratory standard. 
Trench backfill should be brought to relatively uniform moisture content of 100 to 135 percent of 
optimum, placed in lifts no greater than 18 inches in thickness, and then mechanically compacted 
with appropriate equipment to at least 90 percent of the laboratory standard.  The project 
geotechnical consultant should perform density testing, along with probing, to verify adequate 
compaction. 
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Within shallow trenches (less than 18 inches deep) where pipes may be damaged by heavy 
compaction equipment, imported clean sand having a Sand Equivalent of 30 or greater may be 
utilized.  The sand should be placed in the trench, thoroughly watered, and then compacted with a 
vibratory compactor. 
 
Where utility trenches are proposed parallel to any building footing (interior and/or exterior 
trenches), the bottom of the trench should not be located below a 1:1 (H:V) plane projecting 
downward from the outside edge of the adjacent footing base.  For utility trenches located below a 
1:1 (H:V) plane projecting downward from the outside edge of the adjacent footing base or crossing 
footing trenches, concrete or slurry should be used as trench backfill. 

7.1.4 Re-Certification of Pads 
Building pads will tend to become desiccated and weathered over time.  If homes are not constructed 
on pads within approximately 6 months following completion of rough grading, the pads should be 
re-evaluated by the project geotechnical consultant to confirm they are still suitable for their 
intended use.  Pads that become overly desiccated or eroded by rainfall may require some remedial 
earthwork to restore proper moisture and compaction near the surface prior to home construction. 
 

7.2 SEISMIC DESIGN PARAMETERS 

The closest known Type A active fault to the site is the San Andreas fault located approximately 
52.0 km northeast of the site.  The closest known Type B fault to the site is the onshore segment of 
the Oak Ridge fault located approximately 2.7 km west of the site.  For design of the project in 
accordance with Chapter 16 of the 2001 CBC, seismic design factors are provided in Table 7.0.  
 

TABLE 7.1 

Parameter Value 
Seismic Zone Factor, Z 0.4 
Soil Profile Type, S SD 
Near Source Factor, Na 1.2 
Near Source Factor, Nv 1.5 
Seismic Coefficient, Ca 0.54 
Seismic Coefficient, Cv 0.96 

 

7.3 SETTLEMENT CONSIDERATIONS 

Foundations should be designed to tolerate total and differential settlements of up to 1 inch and ½-
inch over 30 feet, respectively.   
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7.4 SOIL EXPANSION  

Testing of typical site soils within the subject lots were performed during recent rough grading 
operations.  Laboratory test results for the subject lots indicate a Low expansion potential (CBC 
Table 18-1-B).  Specific recommendations are provided in the following sections.   
 
 

7.5 POST-TENSIONED FOUNDATIONS 

7.5.1 General 
The recommendations presented herein for foundations and slabs on grade are based on soils with a 
Medium expansion potential.  Based on as-graded site conditions and results of laboratory testing 
conducted during rough grading operations, previous recommendations for foundation design 
and construction presented in the referenced reports remain applicable.  For convenience, the 
recommendations are reiterated herein. 
 

7.5.2 Allowable Bearing Value 
A bearing value of 1,500 pounds per square foot may be used for continuous beams founded at a 
minimum depth of 12 inches below the lowest adjacent grade.  The recommended allowable bearing 
value includes both dead and live loads, and may be increased by one-third for wind and seismic 
forces. 
 

7.5.3 Lateral Resistance 
A passive earth pressure of 250 pounds per square foot per foot of depth up to a maximum value of 
1000 pounds per square foot may be used to determine lateral bearing for beams.  A coefficient of 
friction of 0.30 times the dead load forces may also be used between concrete and the supporting 
soils to determine lateral sliding resistance.  An increase of one-third of the above values may also 
be used when designing for wind and seismic forces. 
 
The above values are based on beams placed directly against competent native soils or compacted 
fill.  In the case where beam sides are formed, all backfill against the beams should be compacted to 
at least 90 percent of the laboratory standard. 
 

7.5.4 Foundation Setbacks 
At the rear of Lots 28-30, the upper 30 to 35 feet of the easterly bluff was removed and replaced 
with select granular soils reinforced with geogrids.  This condition is anticipated to provide a more 
stable condition as well as reduce the potential magnitude of lateral fill extension (lateral movement 
of slopes due to expansive soils).  In consideration of these improvements, the bottom outer edge of 
foundations for residential structures located adjacent a top of slope should be setback from the slope 
face a horizontal distance of at least 1/3 the height of the slope.  The horizontal distance should not 
be less than 7 feet but need not exceed 20 feet. 
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The bottom outer edge of foundations located adjacent the top of segmental retaining walls should 
be setback from the wall such that the bottoms of footings are founded below a 1 to 1 (H:V) plane 
projected up from the base of segmental walls.  The horizontal distance should not be less than 5 feet 
from the top of wall. 
 
The above setbacks may be accomplished through the use of deepened footings or caissons below 
the foundation.  If caissons are required, this office should provide specific recommendations. 
 

7.5.5 Beam Dimensions 
Perimeter edge beams for both one-story and two-story structures should be founded at a minimum 
depth of 15 inches below the lowest adjacent final ground surface.  Interior beams may be founded at 
a minimum depth of 12 inches below the tops of the finish floor slabs. 
 

7.5.6 Slab on Grade 
The thickness of the floor slabs should be determined by the project structural engineer with 
consideration of the requirements of CBC 1816; however, we recommend a minimum slab thickness 
of 4.5 inches. 
 
All dwelling area floor slabs constructed on-grade should be underlain with a moisture vapor barrier 
consisting of a polyvinyl chloride membrane such as 10-mil Visqueen or equivalent.  A minimum of 
two (2) inches of clean sand having an SE of at least 30 should be placed over the membrane to 
promote uniform curing of the concrete. This vapor barrier system is anticipated to be suitable for 
most flooring finishes that can accommodate some vapor emissions.  However, this system may emit 
more than 4 pounds of water per 1000 sq. ft. and therefore, may not be suitable for all flooring 
finishes.  Additional steps should be taken if such vapor emission levels are too high for anticipated 
flooring finishes. 
 
Pre-saturation of the subgrade below floor slabs will not be required; however, prior to placing 
concrete, the subgrade below all dwelling and garage floor slab areas should be thoroughly 
moistened to achieve a moisture content that is at least 110 percent over the optimum moisture 
content.  This moisture content should penetrate to a minimum depth of 12 inches below the bottoms 
of the slabs. 
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Design in accordance with 2001 CBC Section 1816, may be based on the following parameters: 
 

TABLE 7.2 
Post-Tensioned Design Parameters 

 
Parameter Value 

% Clay (portion passing No. 200 sieve) 50 
Plastic Index 25 
Plastic Limit 20 
Clay Type Montmorillonite 
Depth to Constant Soil Suction (feet) 5 
Constant Soil Suction (pF) 3.6 
Velocity of Moisture Flow (in./mo.) 0.5 
Subgrade Modulus (pci) 150 

 
 
Values for em may be estimated from Figure 18-III-14 of the CBC based on the selected 
Thornthwaite moisture index.  Although the CBC indicates a Thornthwaite index of –20, 
consideration should be given to non-climatic factors such as irrigation practices that could affect the 
assumed value.  Values for ym may utilize Table 18-III based on the parameters provided in the table 
above and the estimated em.  Using a Thornthwaite index of –20, the em and ym values are 
summarized below: 
 

Edge Lift Moisture Variation Distance, em 2.6 feet 
Edge Lift, ym 0.316 inches 
Center Lift Moisture Variation Distance, em 5.3 feet 
Center Lift, ym 1.360 inches 
 

7.6 FOOTING OBSERVATIONS 

All footing trenches should be observed by the project geotechnical consultant to verify that they 
have been excavated into competent bearing soils and to the minimum embedments recommended 
herein.  These observations should be performed prior to placement of forms or reinforcement.  The 
excavations should be trimmed neat, level and square.  All loose, sloughed or moisture-softened 
materials and debris should be removed prior to placing concrete. 
 

7.7 EXTERIOR FLATWORK 

Exterior flatwork should be a minimum 4 inches thick.  Cold joints or saw cuts should be provided at 
least every 7 feet in each direction.  Cold joints should be keyed or provided with dowels spaced 18 
inches on center.  Special jointing detail should be provided in areas of block-outs, notches, or other 
irregularities to avoid cracking at points of high stress.  Subgrade soils below flatwork should be 
thoroughly moistened to a moisture content of at least 120 percent of optimum to a depth of 12 
inches.  Moistening should be accomplished by lightly spraying the area over a period of a few days 
just prior to pouring concrete. 
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The geotechnical consultant should observe and verify the density and moisture content of subgrade 
soils prior to pouring concrete to ensure that the required compaction and pre-moistening 
recommendations have been met. 
 
Drainage from flatwork areas should be directed to local area drains and/or other appropriate 
collection devices designed to carry runoff water to the street or other approved drainage structures.  
The concrete flatwork should also be sloped at a minimum gradient of 2% away from building 
foundations and masonry walls. 
 

7.8 CORROSION POTENTIAL 

Laboratory testing for soluble sulfate content was completed on representative samples collected 
near rough grades.  The test results indicate onsite soils contain less than 0.10% soluble sulfate.  We 
recommend that the procedures provided in C.B.C. Section 1904.3 and Table 19-A-4, for concrete 
exposed to sulfate-containing solutions be followed for Negligible Sulfate Exposure.   
 
Testing for chloride levels in site soils does not indicate a corrosive environment to metals.  
However, site soils do indicate a minimum resistivity less than 2000 ohm-cm.  As such, site soils are 
corrosive to metals.  Structures fabricated from metal should have appropriate corrosion protection if 
they will be in contact with site soils.  Under such conditions, a corrosion specialist should provide 
specific recommendations.  
 

7.9 SEGMENTAL RETAINING WALL LIMITATIONS 

Segmental walls were constructed with geogrids to within as shallow as 2 feet of finish grade.  The 
depths of the existing geogrids will allow for the installation of turf and typical yard planting such as 
shrubs and small trees.  Planting of trees that require excavations greater than 2 feet in depth should 
be reviewed by this office prior to planting.  No trees should be planted such that the ultimate drip 
lines of the mature tree will extend beyond the wall face.  Root systems from trees placed in close 
proximity to the wall could cause deterioration and/or displacement of the geogrids and facing units.  
 
Any improvements constructed above the geogrids or within a 1 to 1 plane projected up from the 
bottom of the walls may impact performance of the wall system.  No yard improvements should be 
constructed within this zone without specific recommendations provided by this office or other 
geotechnical consultant familiar with segmental retaining walls.  We recommend that future buyers 
of these properties be advised of these special conditions. 
 
Proposed precise grading will provide positive drainage away from the segmental retaining walls 
and this condition must be maintained.  Alteration of drainage in areas above the segmental walls 
could create conditions that are detrimental to the long-term performance of these walls.  Future 
buyers of these properties should be advised of the critical nature of maintaining positive drainage 
away from these walls. 
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It is imperative that the existing geogrids placed during the wall construction be protected in place.  
Cutting or removal of the geogrids could create conditions that would be detrimental to the long-
term performance of the walls.  Future buyers of these properties should be advised of the critical 
nature of maintaining the integrity and position of the geogrids. 
 

7.10 GEOGRID SLOPE LIMITATIONS 

The slope at the rear of Lots 28 through 30 was constructed with geogrid reinforcement.  Geogrids 
were placed as shallow as 2 feet from finish grade.  The depths of the existing geogrids will allow 
for the installation of turf and typical yard planting such as shrubs and trees. However, no trees 
should be planted within 5 feet of the top of slope to avoid damaging shallow geogrids. 
 
Any improvements constructed within 3 feet of the top of slope or deeper than 8 feet below grade 
anywhere within the rear yards may impact the geogrids.  No yard improvements should be 
constructed within 3 feet of the top of slope or deeper than 8 feet without specific recommendations 
provided by this office or other geotechnical consultant familiar with geogrid-reinforced slopes.  We 
recommend that future buyers of these properties be advised of these special conditions. 
 

7.11 PLAN REVIEWS AND CONSTRUCTION SERVICES 

We recommend Albus-Keefe & Associates, Inc., be engaged to review the foundation plans prior to 
construction.  This is to verify that the recommendations contained in this report have been properly 
interpreted and are incorporated into the project specifications.  If we are not provided the 
opportunity to review these documents, we take no responsibility for misinterpretation of our 
recommendations. 
 
We recommend that a geotechnical consultant be retained to provide soil engineering services during 
future post-grading construction of the project.  These services are to observe compliance with the 
design, specifications or recommendations, and to allow design changes in the event that subsurface 
conditions differ from those anticipated prior to the start of construction. 
 
If the project plans change significantly, the project geotechnical consultant should review our 
original design recommendations and their applicability to the revised construction.  If conditions are 
encountered during construction that appears to be different than those indicated in this report, the 
project geotechnical consultant should be notified immediately.  Design and construction revisions 
may be required. 
 

8.0 CLOSURE 

This report has been prepared for the exclusive use of Comstock Homes.  Professional judgments 
presented in this report are based on evaluations of the technical information gathered, on 
construction procedures reported by others, and on our general experience in the field of geotechnical 
engineering.  Our engineering work and judgments rendered meet the standard of care of our 
profession at this time and locale.  We do not guarantee or warranty the performance of the project in 
any respect. 



Comstock Homes October 23, 2007 
J.N.: 1489.00 

Page 17 
 

 
ALBUS-KEEFE & ASSOCIATES, INC. 

 
This report should be reviewed and updated after a period of one year or if the site ownership or 
project concept changes from that described herein. 
 
We hope that this report fulfills the current needs of the project.  If you have any questions, or require 
additional information, please contact the undersigned. 
 
 
Respectfully submitted, 
 
ALBUS-KEEFE & ASSOCIATES, INC. 
 
 
 
Michael Putt 
Project Geologist 
CEG 2341 
 
 
Reviewed by: 
 
 
 
Patrick M. Keefe      David E. Albus 
Principal Engineering Geologist    Principal Engineer 
CEG 2022       GE 2455, exp 12-31-08 
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SUMMARY OF FIELD DENSITY TEST RESULTS 
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SUMMARY OF LABORATORY TEST RESULTS 
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TABLE B-1 
Maximum Dry Density & Optimum Moisture 

 

Max. 
Curve No. Description Max. Dry 

Density (pcf) 
Optimum 

Moisture (%) 

B Reddish-Brown Sandy Silt with Clay (ML) 122.0 12.5 

D Import - Yellowish-Brown Sand (SP) 131.0 9.0 

 
 
 

TABLE B-2 
Sand Equivalence Tests 

 

Sample 
No. Description SE 

4 Import-Slightly Silty Sand (SM-SP) 35 

5 Import – Well Grade Sand (SW) 65 

6 Import – Well Grade Sand (SW) 53 

7 Import- Silty Sand (SM-SP) 28 
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TABLE B-3 
Summary of Expansion, Atterberg Limits, Sulfate and Corrosion Testing 

 
 
 Test Results 
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26-29 33 Low _ 0.002% Negligible - - - 

30-34 47 Low 16.7 0.002% Negligible - - - 

35 35 Low 14.0 0.015% Negligible 1,100 7.6 280 

44-50 46 Low - 0.004% Negligible - - - 
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MAXIMUM DEPTH OF FILL BENEATH LEVEL PAD AREAS 
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Table C-1 
Maximum Depth of Fill Beneath Level Pad Areas 

 
Lot Number Depth of Fill (ft) Lot Number Depth of Fill (ft) 

26 8 35 8 
27 7 44 5 
28 27 45 5 
29 38 46 5 
30 41 47 6 
31 13 48 5 
32 7 49 5 
33 8 50 8 
34 8   
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Detention System Maintenance Guide 

 



 

 
M A I N T E N A N C E  
 
Underground storm water detention and retention systems should be inspected at regular intervals 
and maintained when necessary to ensure optimum performance.  The rate at which the system 
collects pollutants will depend more heavily on site activities than the size or configuration of the 
system. 
 
Inspection
 
Inspection is the key to effective maintenance and is easily performed. CONTECH recommends 
ongoing quarterly inspections of the accumulated sediment. Sediment deposition and transport 
may vary from year to year and quarterly inspections will help insure that systems are cleaned out 
at the appropriate time. Inspections should be performed more often in the winter months in 
climates where sanding operations may lead to rapid accumulations, or in equipment washdown 
areas. It is very useful to keep a record of each inspection.  A sample inspection log is included for 
your use.   
 
Systems should be cleaned when inspection reveals that accumulated sediment or trash is clogging 
the discharge orifice.  CONTECH suggests that all systems be designed with an access/inspection 
manhole situated at or near the inlet and the outlet orifice.  Should it be necessary to get inside 
the system to perform maintenance activities, all appropriate precautions regarding confined space 
entry and OSHA regulations should be followed. 
 
Cleaning
 
Maintaining an underground detention or retention system is easiest when there is no flow entering 
the system.  For this reason, it is a good idea to schedule the cleanout during dry weather.   
 
Accumulated sediment and trash can typically be evacuated through the manhole over the outlet 
orifice.  If maintenance is not performed as recommended, sediment and trash may accumulate in 
front of the outlet orifice.  Manhole covers should be securely seated following cleaning activities. 
 



IN S P E C T I O N  &  MA I N T E N A N C E  LO G  
 
 

__” Diameter System Location:  Anywhere, USA 

Date 
Depth of 
Sediment 

Accumulated 
Trash 

Maintenance 
Performed 

Maintenance 
Personnel 

Comments 

12/01/99 2” None Removed 
Sediment 

B. Johnson Installed 

03/01/00 1” Some 
Removed 
Sediment and 
Trash 

B. Johnson 
Swept 
parking lot 

06/01/00 0” None None   

09/01/00 0” Heavy Removed Trash S. Riley  

12/01/00 1” None Removed 
Sediment 

S. Riley  

4/01/01 0” None None S. Riley  

04/15/01 2” Some 
Removed 
Sediment and 
Trash 

ACE 
Environmental 
Services 

 

      

      

      

      

      

      

      

SAMPLE 

 
 
  
 




