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1.0

Introduction

1.1

Project Location and Description of Development Plans

This report presents the results of our geologic and geotechnical evaluation of the site for a
proposed 154 lot major subdivision in the Cutten area of Eureka (146 single family lots, 6 multifamily lots, and 2 commercial lots), to be developed in nine phases. The site occupies about 80 acres
along the eastern margin of Cutten, bordering the Redwood Fields baseball complex (Figure 1).
The project area was previously timberland, and has been logged extensively in the past. The
property is currently undeveloped. It was formerly part of the McKay tract owned by LouisianaPacific (later Simpson Timber, then Green Diamond Resource Company). The majority of the
proposed development area occupies forested upland surfaces above Ryan Creek and several unnamed tributaries. The plans include variously-sized parcels for both single-family and multi-unit
development, with associated roads and utilities (Figure 2).
We have been provided with a set of five drawings by Ontiveros and Associates, titled "McKay
Ranch Subdivision, Tentative Map for a Planned Development." The drawings consist of Sheet
Cl.O - Phasing Plan and Road Sections, Sheet Cl.1 - Proposed Land Use Designations, Sheet C2.0 Site Plan, Sheet C3.0 - Preliminary Grading and Drainage Plan, and Sheet C4.0 - Preliminary Utility
Plan. The drawings are plot-dated October 10, 2017. The project layout shown on these drawings
is the basis of our Site Plan (Figure 2). The subject site is located in the northwest comer of Section
36, Township 5 North, Range 1 West, of the Eureka 7.5' quadrangle.

1.2

Purpose and Scope of Work

SHN Engineers & Geologists (SHN) was retained to conduct a geologic and geotechnical evaluation
of the proposed subdivision site. The site is shown on the Humboldt County Geographic
Information System (GIS; Humboldt County, 2017) as containing areas of both low and moderate
instability (stability zones El and E2). The Humboldt County Code requires an R-2 level report for
areas of low instability and an R-1 level report for areas of moderate instability. Because the
planning maps are regional in scale and the proposed development area contains some areas of
moderate instability, and because it is a major subdivision, we have conducted an R-1 level
evaluation for the portion of the site to be developed.
The principal geologic and geotechnical hazards at the site are associated with slope failures along
the margins of upland areas and the potential for uncontrolled fill (for example, stumps and slash)
from previous logging; as such, our investigation has focused on these issues. We have evaluated
the seismic considerations of the site, including the potential for surface fault rupture and
secondary seismic effects. In addition, we evaluated the suitability of site soils to support
conventional one- and two-story multi-family and residential foundations, and related
improvements. We understand that water and sewer drawings will be provided by the Humboldt
County Services District.
SHN previously investigated the site for a proposed residential development, and the results of
those investigations have been incorporated into this report for the currently proposed project.
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The scope of our investigations at the site include review of pertinent geologic maps and literature,
stereoscopic review of aerial photographs, field reconnaissance and geologic/ geomorphic mapping
of the subject property and vicinity, and excavation of exploratory test pits and borings. Fourteen
test pits have been excavated throughout the site to evaluate subsurface soil conditions (see Figure
2). We also excavated two additional hand-auger test borings to evaluate site conditions
(designated as TP-15 and TP-16). At the time of our investigations, limited survey monuments
were in place along property comers and three proposed cul-de-sac locations were staked, while
individual lots were not staked. Our ability to identify proposed lot locations, therefore, was
limited to tape and compass accuracy, and should be considered approximate.

2.0

Geologic Setting

2.1

Regional Geology

Basement rock beneath Humboldt Bay is the Paleocene-Eocene Yager terrane, a part of the Coastal
belt of the Franciscan Complex (Blake et al., 1985; Clarke, 1992). The Franciscan Complex is a
regional bedrock unit that consists of a series of "terranes," which are discrete blocks of highly
deformed oceanic crust that have been welded to the western margin of the North American plate
over the past 140 million years. Yager terrane bedrock is in excess of 1,000 feet below the ground
surface in the vicinity of Humboldt Bay, and is not exposed in the vicinity of the project site.
Basement rock in the Humboldt Bay region is unconformably overlain by a late Miocene to middle
Pleistocene age sequence of marine and terrestrial deposits referred to as the Wildcat Group (Ogle,
1953). The marine portion of the Wildcat Group includes some 6,000 to 8,000 feet of mudstone and
lesser amounts of sandstone that were deposited in a deep coastal basin (for example, the Eel River
basin). Gradationally overlying the marine portion of the Wildcat Group are 2,500 to 3,250 feet of
nonmarine sandstone and conglomerate, which represent the uppermost part of the Wildcat
depositional sequence. The Wildcat Group is truncated at its top by an unconformity of middle
Pleistocene age, and is overlain by coastal plain and fluvial deposits of middle to late Pleistocene
age. In the Eureka area, these middle and late Pleistocene age deposits are referred to as the
Hookton Formation (Ogle, 1953). Hookton Formation sediments are described as gravel, sand, silt,
and clay which have a characteristically yellow-orange color (Ogle, 1953).
Along the coast of northern California between Cape Mendocino on the south and Big Lagoon,
about 60 miles (100 kilometers [km]) to the north, a sequence of uplifted late Pleistocene age marine
terraces is preserved. The terraces are preserved as erosional remnants of raised shore platforms
and associated cover sediments. Sea level has fluctuated throughout the late Pleistocene in
response to the advance and retreat of large continental ice sheets. Marine terraces preserved along
the coast represent surfaces eroded during the highest levels of these sea level fluctuations,
superimposed on a coastline being uplifted by regional tectonics. Marine terraces in the region
range in age from about 64,000 years old, to as much as 240,000 years old.
Eureka occupies a series of northward-dipping terrace surfaces eroded onto the Hookton
Formation. These terrace surfaces are differentiated based on subtle elevation changes, as well as
increases in soil profile development within the terrace sediments of older terraces. Mapping
presented in Carver and Burke (1992) suggests that the project area is located on the 120,000 year
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old "Savage Creek" terrace. Marine terraces in the region are typically associated with 10 to 20 feet
of predominantly silty sand and gravelly sand covering the abrasion platform (for example,
"marine terrace deposits" in this report).

2.2

Site Setting

The project site occupies the gently northwest-sloping, dissected surface of a late Pleistocene age
marine terrace. The project area encompasses large portions of the terrace surface, as well as the
heads of several tributary stream valleys that encroach from the north, east, and south. The
margins of the project area, therefore, typically consist of sloping ground that descends gradually
into the adjacent stream valleys, but include locally steeper areas. Elevation of the terrace surface
ranges across the site from about 170 to 200 feet. The lowest elevation at the site is in the stream
valley at the northern end of the property, an elevation of about 30 feet. Slopes in the project area
are typically negligible on the terrace surface, with gradients of less than 5%, to moderately steep
on the stream valley walls, with gradients of 30 to 40%. Steeper valley and ravine wall slopes are
locally present within the study area.

2.3

Seismic Setting

The project site is located in a region of high seismicity. More than sixty earthquakes have
produced discernible damage in the region since the mid-1800's (Dengler et al., 1992). Historical
seismicity and paleoseismic studies in the area suggest there are six distinct sources of damaging
earthquakes in the Eureka region: (1) the Gorda Plate; (2) the Mendocino fault; (3) the Mendocino
Triple Junction; (4) the northern end of the San Andreas fault; (5) faults within the North American
Plate (including the Mad River and Llttle Salmon fault zones); and (6) the Cascadia Subduction
Zone (CSZ; Dengler et al., 1992).
The most significant seismic sources relative to this site are the Llttle Salmon fault and the CSZ.
The Little Salmon fault is the closest known active fault to the site. Its surface trace is mapped
approximately 9 km (5.5 miles) to the southwest, although the fault dips beneath the site and may
be within 4 km (2.5 miles) in the subsurface. The fault appears to be the most active fault in the
Humboldt Bay region, and is capable of generating very large earthquakes. The Little Salmon fault
is a northwest-trending, northeast-dipping reverse fault (that is, the northeast side of the fault slides
up and over the southwest side of the fault along a northeast-dipping fault plane). Offset relations
within sedimentary rocks of the upper Wildcat Group to the south suggest vertical separation
exceeds 5,900 feet (1,800 meters), representing about 4.4 miles (7 km) of dip-slip motion on the Little
Salmon fault since the Quaternary (that is, in the past 700,000to1 million years). Paleoseismic
studies of the Little Salmon fault indicate that the fault deforms late Holocene sediments at the
southern end of Humboldt Bay (Oarke and Carver, 1992). Estimates of the amount of fault slip for
individual earthquakes along the fault range from 15 to 23 feet (4.5 to 7 meters). Radiocarbon
dating suggests that earthquakes have occurred on the Little Salmon fault about 300, 800, and 1,600
years ago. Average slip rate for the Llttle Salmon fault for the past 6,000 years is between 6 and 10
millimeters/year (mm/yr). Based on currently available fault parameters, the maximum
magnitude earthquake for the Little Salmon fault is thought to be between 7.0 (CDMG/USGS, 1996)
and 7.3 (Geomatrix Consultants, 1994).
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The CSZ represents the most significant potential earthquake source in the north coast region. A
great subduction event may rupture along 200 km or more of the coast from Cape Mendocino to
British Columbia, and may generate an earthquake up to magnitude 9.0. The April 25, 1992,
Petrolia earthquake (magnitude 7.1) appears to be the only historical earthquake involving slip
along the subduction zone, but this event was confined to the southernmost portion of the fault.
Paleoseismic studies along the subduction zone suggest that great earthquakes are generated along
the zone every 300 to 500 years. A great subduction earthquake would generate long duration,
very strong ground shaking throughout the north coast region.

3.0

Results of Site Investigation

Test pits and borings excavated at the site indicate that the area is predominantly underlain by
generally competent, moderately consolidated fine sandy marine deposits (see Test Pit and Boring
Logs in Appendix A). These sediments are relatively uniform in texture and consistency, varying
only in the amount of fines. The marine deposits are overlain by a variable thickness of organic fill
(for example, slash) and low density, dark-colored native topsoil materials. Surficial fills and soil
materials range in thickness from less than 1 foot to more than 3 feet, except where obvious slash
piles are present. Dark-colored native topsoils, exclusive of fill, were observed in the subsurface
exploration locations to vary from about 1/i to 1-1/2 feet in thickness.
Slope processes within the project area are typically characterized by shallow debris sliding along
the stream valley walls bordering much of the site. Slope gradients on the valley walls are typically
less than about 40%; steep slopes, approaching nearly vertical, are locally present at various
locations. Flat or gently sloping portions of the site are generally separated from the sloping stream
valley walls by broad, rolling slope breaks, with a few exceptions. The geomorphic features that we
observed that may be associated with dormant slide movement were commonly associated with
springs and seeps that commonly daylight on the valley walls. Numerous springs were observed
emanating from bowl-shaped depressions on slopes. These bowl-shaped features may be
associated with many years of piping and erosion around the springs, or they may be the result of
shallow slumping in wet, weakened native materials. Sharp slope breaks, at transitions between
mildly and steeply sloping site areas with significant topographic relief, were observed in one area.
We consider these locations potentially indicative of past, deep-seated landsliding. We observed
evidence for small, shallow failures at a few locations within the project area, moderate depth
landsliding or pronounced soil creep potential in one area (Lots 6 through 13), and landforms
suggestive of historical deep seated landsliding in another site area (Lots 79 through 84 and 87
through 88). Based on our field reconnaissance and our understanding of the geologic materials at
the site, we infer that the potential for large, deep-seated rotational landslides at the site is
predominately low, with the exception of one area (Lots 79 through 84 and 87 through 88).
Evidence of at least two generations of logging was observed at the site. Early pioneer logging is
evidenced by large, partially decomposed old growth stumps that are common throughout the
area. We also observed an area of collapsing ground that was forming on older buried slash
material in a ravine that lies in the vicinity of proposed Lot 2, and the proposed northwestern end
of McKay Lane. The project site has been extensively logged in the not-too-distant past, and
logging debris is evident. Locally, the topography and drainage patterns on the site have been
modified by heavy equipment. Forest roads and skid trails, and associated near-vertical cut banks,
are present throughout the area.
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There are no known active faults mapped crossing the project site. We observed no geomorphic or
subsurface evidence during our investigation that would suggest a previously unrecognized active
fault may be present at the site. As such, the principal seismic hazard at the site appears to be
associated with strong ground shaking from nearby sources (for example, Little Salmon fault or
CSZ). Subsurface materials beneath the site are not typically associated with the amplification of
seismic ground motion. Strong seismic shaking may induce slope failures along the steeper and/ or
wetter portions of the stream valley walls, particularly if the earthquake occurs during the wet
season. Seismic design parameters are subsequently presented.

4.0

Results of Laboratory Testing

Laboratory tests indicate generally competent, moderately consolidated, fine sandy, silty, or clayey
soils. The soils are indicated to be moderately plastic and significantly cohesive where clayey.
High plasticity soils were not encountered in the test pits or observed on site.
Selected undisturbed samples were collected, and laboratory tests were conducted. Laboratory
testing for index properties included in-place moisture content, dry density, unconfined
compressive strength, gradation, and Atterberg Limits (plasticity). See the attached Field Boring
Logs (Appendix A) for detailed soil descriptions and the laboratory index test results.

5.0

Conclusions and Recommendations

Based upon the findings of our investigation, SHN's conclusions and recommendations are listed
below:
1.

Based on the results of our investigation, the geologic and geotechnical conditions at the site
appear substantially suitable for the subdivision as proposed. It is our opinion that the
project can be developed so that it will not be subject to, nor contributes to, substantial
geologic hazards, assuming the recommendations provided herein are incorporated into the
development plan and are followed during construction.

2.

Individual lots were not staked at the time of our investigation. Available topography is
approximate and proposed grading appears schematic and not detailed. From the
reconnaissance level of investigation conducted, it appears that suitable building sites are
available on most of the 154 proposed lots. 138 of the proposed lots are considered suitable
for typical structure foundation systems conforming to current Building Code criteria, with
most of the remaining 16 lots concluded to be suitable for the development as proposed, but
requiring investigations specific to the proposed structures, site conditions, and proposed
grading, in order to provide appropriate recommendations. Additional site-specific
recommendations should include criteria for placing proposed fills, as well as structures.
Due to limited space, or cost-prohibitive foundation or slope retention systems that may be
required, a few lots may not be cost-effective for development as currently proposed.
Discussions are provided on a lot-by-lot basis below, in relation to site conditions. A
number of lots may require atypical, site and structure specific, deep foundation,
subdrainage, and/ or retaining wall systems.
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3.

Where fills more than a few feet in depth are to be placed, post-construction settlement may
occur, especially in wet ground areas. Site-specific investigations, with analysis and/ or
settlement monitoring, is recommended in areas where fills over 3.5 feet in depth are to
support structures, or where fills to support structures are located in spring areas.
Construction may need to be delayed until negligible remaining settlement potential is
indicated by settlement monitoring.

4.

Sloping portions of the site are subject to shallow to deep-seated landsliding, depending
upon location. A large seismic event, especially during the rainy season, may initiate larger,
deeper landslides. As such, structural setbacks from sloping portions of the site are
appropriate for the level of investigation conducted. Because our evaluation of the project
area is reconnaissance in nature, we have established generalized setback guidelines for
each lot based on the topographic and geomorphic conditions. Setbacks are summarized in
Table 1, on the following page. Further site-specific investigations may result in conclusions
allowing expanded buildable areas on the lots.
For the purposes of this report, we typically define slope hazard setbacks from slopes with
gradients averaging 25%, as indicated by the "25% break-in-slope line" shown on the Site
Plan. In a few locations, we recommend setbacks in relation to proposed lot lines for
simplicity (due to an irregular break-in-slope line). The width of the setbacks are based on
the steepness of the adjacent slope, the relative sharpness of the slope break, and the
geomorphic character of the site, as described in Table 1. These setbacks are intended to
apply to the anticipated economic lifespan of a typical residential structure, herein assumed
to be 40 years.
Setbacks define those areas on each lot that we interpret to be associated with Low to
Moderate slope stability hazard. These areas are generally suitable for residential
development. Low to Moderate slope stability hazard zones may be developed without
further geologic investigation based on the conclusions and recommendations presented in
this report. In some cases, planned fills or structures may extend into the Moderate to High
slope stability hazard area due to spatial constraints on some lots. Depending upon the
nature of the portions of the slopes greater than 25% in gradient, some of these areas are
considered feasible for development, but require specific engineering criteria based on site
specific investigations, in order to mitigate risk to Low to Moderate slope stability hazard
levels.
Areas within the setback zones are associated with Moderate to High slope stability
hazards. At the level of investigation conducted, these areas either appear unsuitable for
residential development under existing conditions, or require site-specific additional
geologic/ geotechnical evaluations. We recommend these Moderate to High slope stability
hazard zones not be developed at this time, unless additional site-specific investigations are
conducted. Once individual lots are located and marked in the field, additional study may
allow refinement of setback configurations based on site-specific conditions.
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Tablet
Slope Hazard Setback Zones
Lot
Numbers

Setback from 25% Break in
Slope Line, or as noted
(in feet)

All Lots not
listed
below

20

Non-abrupt transitions in slope gradient,
competent ground conditions, established forest.

6-13

30

Slopes below are uneven/hummocky, one low
height slide scarp observed, springs, no consistent
established forest.

60, 63

30

Springs in slope, no consistent established forest.

68-72

30

Steeper slopes below.

77, 78

40 from rear Lot line

79

80,81

82, 83

84,87

88

Characteristics

Springs, no consistent established forest.

30

Small ravine with spring immediately below;
steep slope with significant topographic relief
about 75 feet further downslope, possibly from
historical large-scale sliding. The steeper slope
exhibits consistent established second or third
growth forest.

50

Variable slope topography, logging cut slopes,
steep slope with sharp slope break and significant
topographic relief below, possibly from historical
large-scale sliding. Site-specific inspection
required upon layout.

50

Steep slope with sharp slope break and significant
topographic relief below, possibly from historical
large-scale sliding. Site-specific inspection
required upon layout.

30

Ravine head with springs, bordered by
headscarps, apparently a result of piping, erosion,
and localized sliding. Possibly from historical
large-scale sliding, gradients and relief moderate
in ravine head.

30

Bordered by a lateral headscarp associated with a
ravine head with springs. Also west facing slope
with no consistent established forest. Ravine
apparently a result of piping, erosion, and
localized sliding. Possibly from historical largescale sliding, gradients and relief moderate in
ravine head.
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5. Comments on Specific Lots
Lots 1, 2, 4-5, 7-16, 20-27, 29-62, 64-67, 70-76, 84-151
Relatively level or moderately sloping lots, competent ground conditions. No significant
development constraints anticipated provided setbacks are acknowledged.
Lots 3, 6, 17-19, 28, 63, 68-69, 78-83
These lots are shown on the subdivision map with structures within, or very close to,
setback areas. Additional, site-specific investigations will be required on these lots to
demonstrate suitability for development as shown.
Lots 77, 78
These lots are in an area with springs and that is not consistently forested. Test pit TP-10 in
the vicinity indicated high groundwater conditions, which is consistent with an observed
spring on Lot 78, and other springs in the vicinity. Slopes are typically moderate.
Subdrainage will likely be required, and we recommend investigations that are specific to
the sites and the proposed structures.
Lot 152-154
The building site on this lot will overlie sloping ground. We recommend additional
investigations specific to the site and the proposed structures, if the structures are to be
located in lot areas sloping at 30% in gradient or steeper.
6. Comments on Proposed Roads
Easterly Extension of Redwood Street. The easterly extension of Redwood Street will cross
two ravines. Existing uncontrolled fill, and a high-pressure water main (Humboldt
Community Services District) are located in the vicinity of the current eastern end of
Redwood Street. The two ravine crossings are planned to be made using nearly vertical
Mechanically Stabilized Earth (MSE) walls on both sides of the street with culvert openings
at the flow lines. Each of the ravine crossings will be on the order of 175 to 185 feet long,
and about 35 feet in maximum height. This design concept appears feasible; however, MSE
wall design is beyond our current scope of services.
Arbutus Street Opposite Lot 1, Southwest of Proposed Intersection with McKay Lane.
The proposed roadway alignment crosses the head of a ravine that contains a flowing
spring. Significant topographic relief from slash fill, ravines, and past grading exist in this
area. Embankment support of the roadway would require slash, vegetation, and
uncontrolled fill removal, installation of subdrainage, placement of compacted fill and/ or a
retaining structure, and a possible moderate delay between embankment completion and
construction of the finished road surface to allow primary settlement to occur.
7.

Deep-seated slope failure that would affect the Low to Moderate slope stability hazard areas
is considered to be a low-level geologic hazard under existing site conditions. Deep-seated
slope failure is not likely to occur except during very strong seismic shaking and/ or
abnormally high soil moisture conditions. Increased setbacks have been recommended in
the vicinity of Lot 80, 81, 82, and 83 where abrupt slope breaks bordering steep slopes with
significant topographic relief suggest that large scale or deep seated landsliding may have
occurred in the past.

\ \ARCATASVR1\Projects\2016\016148A-McKay-Ranch\PUBS\Rpts\20171017-Geo-InvestRpt-KramerMcKay.docx

8

8.

Subsurface materials at the site are subject to erosion if subject to direct rainfall impact or
concentrated runoff. Soil erosion hazards on the site are likely to increase during and after
development of the site, if not mitigated. Changes in land use, including construction of a
variety of impervious surfaces (for example, access roads, driveways, rooftops, etc.) will
change natural runoff conditions. Increased, concentrated runoff could result in accelerated
erosion. Site development should be designed with Low Impact Development (LID) water
catchment features that appropriately collect and infiltrate stormwater from impervious
surfaces, rather than let stormwater flow offsite by way of drain inlets and storm drains, if
possible. Storm drain outlets and discharge points, where necessary, should be designed to
uniformly dissipate runoff. Actively eroding areas and areas disturbed during construction
or minor site grading should be revegetated prior to the beginning of the rainy season.

9.

Soil liquefaction and/ or seismically induced settlement is considered to be a low level
hazard at the currently proposed building sites. The geologic age (late Pleistocene) of the
upland site soils, and their generally cohesive nature, render them unlikely to liquefy or
seismically consolidate under seismic conditions. Soil deposits that typically liquefy are
geologically recent, submerged, low density, cohesionless or low cohesion sediments, or
man-made fill deposits, located adjacent to streams, rivers, bays, or ocean shore lines.
Building sites, as currently proposed, are not considered subject to the effects of
liquefaction, or other secondary seismically-induced ground failures (exclusive of
seismically-induced landsliding; see above). Based on our understanding of the geologic
environment and criteria of susceptibility, it appears that liquefiable deposits at the site are
confined to alluvial deposits in active stream valleys in the northern part of the project area.
No improvements are currently proposed for these valleys.

10.

Grading activities that result in nonengineered fill being placed on sloping portions of the
project area may initiate slope instability, and are not recommended. Site-specific,
geotechnical evaluations are recommended above where the current grading plan indicates
fills are to be placed in the setback areas.

11.

Cuts and structural fills may be necessary for access roads and within the proposed building
areas. Grading recommendations presented below apply to cuts and fills proposed outside
the setback areas.

12.

Alteration of existing conditions, such as redirection of runoff, removal of slope support
during site grading, or increased slope loading by fill placement, may initiate slope failures.
In many cases, these risks can be significantly reduced by implementing adequate
mitigation measures based on appropriate, site-specific geotechnical evaluations.

13.

The project site is likely to be subject to the effects of moderate or large earthquakes during
its life span, and conceivably, may be subject to the effects of a very large earthquake.
Strong ground shaking and seismically-induced slope failures are the primary seismic
hazards that may impact the site. Because numerous sources are present that may generate
damaging earthquakes, we recommend that structures for residential use typically be of
wood-frame construction, built to withstand strong seismic shaking. Steel frame or concrete
structures can be utilized, provided they are seismically designed. The potential for surface
fault rupture is considered to be negligible. The minimum standard for construction of the
residences should be in accordance with the current edition of the California Building Code
(CBC). Seismic design parameters are presented in Section 5.2.
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14.

The proposed building sites are considered suitable for typical "building code" foundation
and floor slab support systems provided the setback recommendations are followed, and all
fill (including logging slash), dark-colored native topsoils, vegetation, stumps, and major
root systems are first stripped from the site. Following stripping, generally competent, light
colored, undisturbed native soils should be exposed. Caution should be taken to review
building sites for hidden fills. No evidence of high-plasticity, potentially-expansive soils
was observed during our investigation, although occasional moderately plastic clayey soils
are indicated. As a precaution, at the time the foundation excavations are made, the
building sites should be reviewed to confirm the absence of plastic, potentially expansive
clay deposits. Post-construction total and differential settlements are anticipated to be less
than 1/2 inch for typical one or two story, wood frame, single or multi-family residential
structures, provided they are founded on typical "building code" foundations and/ or floor
slab support systems embedded into, or placed on, cut- or stripped-to-grade, competent,
undisturbed native soils, or structural fills placed as recommended below.

15.

We recommend conducting additional site and structure specific investigations for
structures that are to be three or more stories in height.

16.

The following recommendations are for typical one or two story single- or multi-family
structures constructed on native ground or on structural fills, outside the setback areas.

5.1

Site Preparation and Grading

We recommend the following:
1.

As appropriate, notify Underground Service Alert (1-800-642-2444) prior to
commencing site work, and use this location service and other methods to avoid
injury or risk to life from underground and overhead utilities, and to avoid
damaging them.

2.

To prepare subgrade surfaces to support improvements or structural fill, strip and
remove all existing improvements, surface debris, vegetation, and major root
systems. Also, strip existing uncontrolled fill, dark-colored organic-rich topsoil, and
any disturbed/ soft/loose soils. Stripping should extend out five feet beyond the
perimeter of the improvement or structural fill area.

3.

With the exception of vertical sides or steps, subgrade surfaces to receive structural
fill should be cut-graded to slope no steeper than 15 percent.

4.

Conduct a geotechnical engineering review of exposed subgrade surfaces that will
support structures, or that will receive structural fill to support structures. The
Geotechnical Engineer will recommend that remaining unsuitable soils, such as
overly weak, compressible, or disturbed soils, be additionally stripped. This
evaluation may include in-place soil density testing, as well as proof-rolling as
described in the following paragraph.

5.

Scarify and compact (90 percent minimum ASTM D1557) the upper 6 inches of
exposed subgrade soils that are to receive structural fills, or improvements such as
floor slabs on grade. Alternatively, the subgrade surface may be proofrolled using a
loaded 10-wheel, 10-cubic yard (cy) dump truck, or equivalent. The proofrolling
should be accomplished under the observation of the Geotechnical Engineer or
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qualified representative with the soil damp or moist (not wet or dry), and a firm,
non-vielding surface should be evident during the proofrolling. If a yielding surface
is observed (pumping, weaving under wheel loads), additionally excavate the
yielding area, and replace the overexcavated material with Caltrans specification
Class 2 crushed aggregate baserock, in a manner that will result in a stable subgrade
surface under the proofrolling, following the overexcavation and replacement.

5.2

6.

Structure backfill material should consist of relatively non-plastic (Liquid Limit less
than 40, Plasticity Index less than 14) material containing no organic material or
debris, and no individual particles over 4 inches across. If gravel is used, it should
be well-graded, to include a variety of particle sizes to minimize relatively large void
spaces, into which fine grained soils can migrate. We suggest the use of well-graded
granular soils (sand, gravel) for fill, because these soils are relatively easy to
moisture condition and compact.

7.

Structure back.fill should be placed to design grades and compacted to a minimum of
90% of the maximum dry density as determined by the current ASTM D1557 test
method. The final grading plan should be reviewed by the Geotechnical Engineer in
advance for conditions that could result in excess differential settlement.

8.

Cut and fill slopes up to 5 feet in height should be placed no steeper than l-1/2 to 1
and 2to1 (horizontal to vertical [H:V]), respectively. Higher or steeper slopes, or cut
or fill grading within setback areas, should be specifically reviewed by the
geotechnical engineer in advance.

Seismic Design

We recommend that proposed structures should be designed and built to withstand strong seismic
shaking. The minimum standard for construction of the structures should be in accordance with
the latest edition of the current building code for the most seismically active areas.
The 2016 CBC requires the following information for seismic design. Based on our knowledge of
subsurface and geologic conditions, we estimate a Site Class D for the project. Based on the Site
Class and the latitude and longitude, we calculated the design spectral response acceleration
parameters Ss, S1, Fa, F,., SMs, SM1, Sos and S01 using the United States Geological Survey (USGS)
seismic design map (USGS, 2017). Calculated values are presented in Table 2.
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Table 2
Seismic Design Criteria
McKay Tract, Cutten, California
40.770
Latitude
Longitude
-124.135
D
Site Class
3.237
Ss
1.236
S1
1.00
Fa
1.50
Fv
3.237
SMS
1.854
SM1
2.158
Sos
1.236
Sm
Risk Category
I/II/III
Seismic Design Category
E

5.3

Foundations

Following site preparation as recommended, foundations may be constructed. Foundations should
be sized, embedded, and reinforced to at least the minimums presented in the current edition of the
CBC. Embedment depth should be determined starting at the surface of competent, undisturbed,
native soils, or the surface of properly compacted structural fill placed as recommended above.
Ignore surficial landscaping fill in determining minimum embedment depth.
Design parameters for foundation soils are listed in Table 3.
Table3
Foundation Soil Design Parameters
McKay Tract, Cutten, California
Design Parameter

Value

2,0001.2 psf3
Bearing Capacity (dead load plus long-term live load)
Friction Factor (between concrete and foundation soil)
0.35
Equivalent Fluid Weight for Lateral Passive Pressure4
200 pcfS
1. Value may be increased by one-third to account for short-term loads (for example,
wind, seismic).
2. Value is based on a 1-foot-wide footing, embedded 1 foot in firm soil. This value may
be increased by 300 psf for each additional foot of width or depth, up to a maximum
allowable bearing pressure of 4,500 psf.
3. psf: pounds per square foot
4. Lateral passive pressure is effective only where footings bear laterally against
competent undisturbed native subsoils, or structural fill. Where the adjacent ground
surface is not paved, neglect the upper one foot of soil when determining passive
resistance.
5. pcf: pounds per cubic foot

\ \ARCATASVRl\Projects\2016\016148A-McKay-Ranch\PUBS\Rpts\20171017-Geo-InvestRpt-KramerMcKay.docx
12

