








B KLEINFELDER

Healdsburg-Rogers Creek and San Andreas faults, the site will be subjected to very strong
ground shaking during a moderate to major earthquake on active faults in the area. On the basis
of current technology, as well as historical evidence, it 1s reasonable to assume that during the
life of the proposed development, it will be subjected to at least one moderate to severe
earthquake that could produce potentially damaging ground shaking at the site. Further, it is
anticipated that the subject site will periodically experience small to moderate magnitude
earthquakes. Therefore, the proposed structures should be designed to withstand the effects of

the anticipated strong ground shaking.

Field and laboratory test data indicate that the site and proximity can be assigned a soil profile

type Sp based on average soil properties in the top 100 feet and Table 16-J of the 1997 UBC.

According to Figure 16-2 of the 1997 UBC, the site is within Seismic Zone 4 and a Seismic Zone
Factor, Z, of 0.4 should be used. Based on our interpretation of the Maps of Known Active Fault
Near-Source Zones in California and Adjacent Portions of Nevada (ICBO, 1997), the site is
located 6.8 kilometers from the Healdsburg-Rogers Creek fault, which is classified as a Seismic
Source Type A. Using the above information, the near-source factors N, and Ny are 1.14 and
1.48, respectively, based on values shown in Tables 16-5 and 16-T of the 1997 UBC. The 1997
UBC seismic coefficients C, and C, are both used to determine the total design lateral force or
shear at the base of a building or structure. The seismic coefficients C, and C, are obtained from
Tables 16-Q and 16-R of 1997 UBC, respectively, based on the soil profile type, Seismic Zone
Factor and near-source factors presented herein. Based on the tables and procedures provided in

the 1997 UBC, the following parameters apply:

Zone ' Soﬂ.l;rﬁ-ﬁle .-C.,,
0.40 f Sp 0.95
'"These parameters pertain to geotechnical and geologic factors only and may be reduced, if
appropriate, in accordance with UBC section 1629.4.2, section 1630.2.3.2 or other sections as
determined relevant by the structural engineer.
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7.0  PRELIMINARY RECOMMENDATIONS

7.1  SITE PREPARATION AND GRADING

Areas to be graded should be stripped of the upper soils containing root growth and organic
matter. We anticipate that the depth of stripping needed outside of tree areas will average about
3 inches. The strippings should be removed from the site or stockpiled for reuse as topsoil in

landscape areas.

As previously concluded, because our laboratory tests indicate that surface soils exhibit high
potential for expansion, select fill in building areas and other concrete slab-on-grade areas (if
planned) should be used. In slab areas, and at least 5 feet beyond the limits of buildings and
other concrete slabs should be underlain with at least 30 inches of imported select fill of low
expansion potential to reduce the detrimental effects of expansive soils. As an alternative to

select, imported fill, the upper 30 inches of soil could be treated with about four percent lime.

Imported select fill should be of low expansion potential and free of organic matter and should

conform, in general, to the following requirements:

Plasticity Index less than 15%

Liquid Limit less than 40 %

Percent Soil Passing #200 Sieve between 15% and 60%
Maximum Aggregate Size 4 inches

Material proposed for use as imported fill should be tested and approved by the geotechnical
engineer prior to delivery to the site. A summary of our compaction requirements is presented

in the following Table 1.

General and select engineered fill should be placed in eight inch loose lifts and compacted to 90
percent relative compaction in accordance with ASTM DI1557. Parking and driveway subgrade
should be compacted to 95 percent relative compaction. Complete compaction requirements

should be discussed in a final geotechnical report.
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Finished cut or fill slopes (if any) should be trimmed to expose a firm surface free of loose

material, and should be no steeper than 2:1 (horizontal to vertical).

When grading is performed in the winter, spring or early summer, there is a risk that the site may
be saturated and too soft to support construction equipment. Normally suitable fill material may
be too wet to properly compact and excavation bottoms can become unstable. Such soil
conditions could be mitigated by overexcavation and backfilling with more expensive, imported

fill, lime-treating the on-site soils, and/or other means (such as by incorporating geosynthetics).

Site preparation and grading operations should be observed by a representative of Kleinfelder.
This will allow us to check whether unforeseen or detrimental materials are exposed by the

construction equipment and to modify our recommendations, if necessary.

7.2 FOUNDATIONS

Spread footings can be used for foundation support of the proposed new buildings. Spread
footings should be at least 12 inches wide and should be bottomed on at least 12 inches of
properly compacted approved fill. Footings should be bottomed at least 18 inches below the
lowest adjacent compacted pad grade. Spread footings can be designed to impose dead plus code
live load and total design load (including wind or seismic forces) bearing pressures of 2,500and

3,500 pounds per square foot (psf), respectively.

Resistance to lateral loads can be obtained from passive earth pressures against the face of
foundations, and friction across the bases of footings, using a passive pressure of 1,000 psf and
base friction of 0.30 times the net vertical dead load. Neglect passive pressure for the top one

foot where the soil surface is not confined by slabs or pavements.
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7.3 CONCRETE SLABS-ON-GRADE

Concrete slabs-on-grade within the building areas should be underlain with properly moisture
conditioned and compacted soil that is low in expansion potential as previously described in

Section 7.1 of this report.

Interior concrete slabs-on-grade should be supported on at least 4 inches of slab baserock to
provide a capillary moisture break from the underlying soil. This baserock should be graded
such that 100 percent passes the 1% inch sieve and no more than 5 percent passes the No. 4 (one-
quarter inch openings) sieve. If the subgrade soils are allowed to dry out prior to concrete slab-
on-grade construction, they should be re-moisture conditioned. The slab subgrade soils should
be maintained as smooth, unyielding and free of loose materials until slab haserock and concrete

are placed.

Concrete slabs should be a minimum of 4-inches thick, and should be reinforced according to the
recommendations set forth by the project structural engineer. Care should be taken to install
reinforcement at the slab mid-height, particularly when using welded-wire fabric. In addition,
slabs should be scored for crack control as recommended by the project structural engineer

and/or architect.

Subsurface moisture and moisture vapor naturally migrate upward through soil and, where the
soil is covered by a building or pavement, this subsurface moisture will collect. To reduce the
impact of subsurface moisture and the potential impact of moisture that could be introduced in
the future (such as landscape irrigation, precipitation or leaking pipes) the current industry
standard is to place a vapor retardant on the crushed rock layer. This membrane typically
consists of visquene or polyvinyl plastic sheeting at least 10 mil in thickness. It should be noted
that although vapor barrier systems are currently the industry standard, this system may not be
completely effective in preventing floor slab moisture problems. These systems typically will
not necessarily assure that floor slab moisture transmission rates will meet floor-covering
manufacturer standards and that indoor humidity levels be appropriate to inhibit mold growth.
The design and construction of such systems are totally dependent on the proposed use and
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design of the proposed building and elements of building design and function should be
considered in the slab-on-grade floor design. Building design and construction may have a
greé,ter role in perceived moisture problems since sealed buildings/rooms or inadequate

ventilation may produce excessive moisture in a building and affect indoor air quality.

Various factors such as surface grades, adjacent planters, the quality of slab concrete and the
permeability of the on-site soils affect slab moisture and can control future performance. In
many cases, floor moisture problems are the result of either improper curing of floor slabs or
improper application of flooring adhesives. We recommend contacting a flooring consultant
experienced in the area of concrete slab-on-grade floors for specific recommendations regarding

your proposed flooring applications.

Special precautions must be taken during the placement and curing of concrete slabs. Excessive
slump (high water-cement ratio) of the concrete an/or improper curing procedures used during
either hot or cold weather conditions could lead to excessive shrinkage, cracking or curling of the
slabs. High water-cement ratio and/or improper curing also greatly increase the water vapor
permeability of concrete. We recommend that concrete placement and curing operations be

performed in accordance with the American Concrete Institute (ACI) Manual.

It should be emphasized that Kleinfelder personnel are not moisture proofing experts for floors
and/or retaining walls. We make no guarantee, nor provide any assurance, that use of the
capillary break/vapor retardant system will reduce concrete slab-on-grade floor moisture
penetration to any specific rate or level, particularly those required by floor covering
manufacturers. The builder and designers should consider all available measures for slab

moisture protection.

74  RETAINING WALLS

Retaining walls that are free to rotate at least 0.1 percent of their height and support a level
backslope should be designed to resist pressures resulting from an active equivalent fluid weight
of 40 pcf (triangular distribution). Where backslopes are steeper than 3:1, and less than 2:1, the
walls should be designed using 50 pcf. Walls that support a 2:1 slope should be designed using
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60 pcf. If walls are constrained at the top and cannot tilt, at-rest pressures are generated and
equivalent fluid weights of 60, 70 and 80 pcf, respectively, should be used. These lateral
pressures assume that the walls are fully backdrained. Where retaining walls are subject to
surcharge loads such as from buildings or vehicular traffic, the walls should be designed to resist
an added surcharge. Kleinfelder should be notified to assign increased lateral loading on the
walls when it is known if there will be surcharge loading. Retaining walls can be supported on

spread footings in accordance with recommendations previously discussed.

Retaining walls should be fully backdrained. In general, backdrains should consist of 4-inch-
diameter, perforated rigid plastic pipe (SDR 35 or equivalent) sloped to drain to outlets by
gravity and clean, free-draining crushed rock or gravel. The drainrock should conform to the
quality requirements for Class 2 Permeable materials in accordance with the latest edition of the
Caltrans Standard Specifications. As an alternative, 3/4-inch drainrock could be used if
separated from the adjacent soil and covered by a nonwoven, geotextile fabric such as Mirafi
140N or equivalent. The top of the pipe should be at least 5 inches below adjacent interior finish
elevation, where applicable. The crushed rock or gravel should extend to within 1 foot of the
finished surface. The upper 12 inches should be backfilled with compacted soil to inhibit surface
water infiltration. The ground surface behind retaining walls should be sloped to drain.

Where migration of moisture through retaining walls would be detrimental, retaining walls
should be treated in some manner so as to be water-proof. In general, retaining walls will yield

slightly during backfilling and should be backfilled prior to building on or adjacent to the walls.

7.5  SURFACE AND SUBSURFACE DRAINAGE CONTROL

The area adjacent to the buildings should be sloped so as to provide positive surface drainage.
Slope gradients should be a minimum of four percent extending at least five feet out from the
buildings. In general, the roofs should be provided with gutters and downspouts that discharge
into rigid pipes with watertight joints that outflow into the site storm drain system or an

appropriate outlet area.
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8.0  ADDITIONAL SERVICES AND LIMITATIONS

3.1 ADDITIONAL SERVICES

Kleinfelder recommends that we be retained to conduct a detailed geotechnical report. We also
should review the final project plans and specifications to determine if they are consistent with
the recommendations presented in this report. In addition, we should be retained to observe
foundation excavations to verify that conditions are as anticipated and to modify our

recommendations, if warranted.

These supplemental services would be performed on an as-requested basis and would be in
addition to the fee charged for this geotechnical investigation. We cannot accept responsibility
for conditions, situations, or stages of construction that we are not retained to observe. If other
engineers perform such construction observation, we cannot be responsible for their

interpretation of our conclusions and recommendations presented herein.

8.2 LIMITATIONS

This report has been prepared by Kleinfelder for the exclusive use of DSL Service Company and

their consultants for development of the proposed project described in this report.

Our services consist of professional opinions and conclusions developed in accordance with
generally accepted geotechnical engineering principles and practices. We provide no other
warranty, either expressed or implied. Our conclusions and recommendations are based on the
information developed by Kleinfelder during this investigation, other work performed in the
vicinity of the site, our laboratory testing program, and professional judgment. Verification of
our conclusions and recommendations is subject to our review of the project plans and

specifications and our observation of subsequent project construction.
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Site conditions and cultural features described in the text of this report are those existing at the
time of our investigation and as encountered in our subsurface exploration for this study, and

may not necessarily be the same or comparable at other times.

Our evaluation of subsurface conditions at the site has considered subgrade soil and groundwater
conditions present at the time of our investigation. The influence(s) of post-construction changes
to these conditions such as introduction of water into the subsurface will likely influence future
performance of the proposed project. Whereas our scope of services addresses present
groundwater conditions, future irrigation, broken water pipelines, etc. may adversely influence
the project and should be addressed and mitigated, as needed, by specialized slab and flooring

system designers having local knowledge.

The scope of our services did not include an environmental assessment or an investigation of the
presence or absence of hazardous or toxic materials in the soil, surface water, groundwater or air -

on, below or around this site.

Any party other than DSL Service Company or a regulatory agency who would like to use this
report should notify Kleinfelder. Based on the intended use of the report, Kleinfelder may
require that additional work be performed and that an updated report be issued. Non-compliance
with this requirement by any party will release Kleinfelder from any and all liability resulting

from the unauthorized use of this report.
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APPENDIX A

LOGS OF BORINGS
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