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Table 1: Seismic Design Parameters

Site Class D

Ss— Acceleration Parameter 0.619¢
S1 — Acceleration Parameter 0.279¢
Fa — Site Coefficient 1.305
F. — Site Coefficient 1.842
Sws — Adjusted MCE* Spectral Response Acceleration

0.807 g
Parameter
Sw1 — Adjusted MCE* Spectral Response Acceleration

0.514 ¢
Parameter
Sos — Design Spectral Acceleration Parameter 0.538¢
So1 — Design Spectral Acceleration Parameter 0.343¢g
TL — Long-Period Transition Period** 12
Peak Ground Acceleration (PGA) 0.60g

* Maximum Considered Earthquake, ** Figure 22-12, ASCE 7-10

4.2 LIQUEFACTION EVALUATION

Liguefaction can occur when saturated, loose to medium dense, granular soils (generally within
50ft of the surface), or specifically defined cohesive soils, are subjected to ground shaking. Due
to the temporary nature of the bypass pump and the predominant presences of dense to very
dense sands and medium stiff to hard cohesive soils encountered below current and historical
groundwater, we consider the potential for liquefaction to be low.

5 RECOMMENDATIONS AND CONCLUSIONS

Based on the results of our fieldwork, laboratory testing, and analysis the site is suitable from a
Geotechnical standpoint for one of the proposed improvements. Key Geotechnical
considerations for the project include the presence of historical fill of varying quality,
groundwater, and existing underground utilities.

5.1 BYPASS PUMP

The following recommendations are likely appropriate due to the temporary nature (less than 6
months) of the bypass pump. If the bypass pump will be a permanent structure additional
fieldwork, laboratory testing, and analysis should be completed to determine bearing capacity
and settlement estimates. Based on our experience with structures located within existing
basins, typical recommendations would include extending foundation elements into firm, native
soils or overexcavate soft/loose sediments to firm, native soils prior to placing spread
foundations. Without these improvements, the District and Designers should expect and plan to
level the bypass pump during its life as the concrete pad settles.
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Given the above considerations, support for the temporary bypass pump is likely available using
spread foundations. Conservatively use an allowable bearing capacity of 1,000 psf to design the
foundation. This value may be increased by one-third if wind and/or seismic loads are included.

The following values are conservatively based on a soil friction angle of 22 degrees. To resist
lateral movement, use a coefficient of friction of 0.30 and an allowable passive earth pressure of
137 psf per foot of depth. Reduce the passive pressure to 126 psf during a seismic event.

5.2 EARTHWORK

Where referenced in this report, use the most current ASTM D 1557 test methods to determine
relative compaction and optimum moisture. Compacted soil should not be considered suitable
(even if it meets relative compaction requirements) if it is unstable and pumps or flexes
excessively under construction equipment loads, as determined by CAlnc.

5.2.1 SOIL EXCAVATABILITY AND STABILITY

Based on the conditions observed in our subsurface explorations and our experience, the on-
site soil should be excavatable with typical grading equipment such as scrapers, dozers,
backhoes and excavators. The soils encountered are consistent with CalOSHA Type C saill
classification. The contractor is responsible for design and construction of excavation sloping
and shoring in accordance with CalOSHA requirements, including verifying soil type in open
excavations. Due the significant below ground improvements in the planned excavation area,
the contractor should expect to encountered areas containing soft/loose, undocumented fill in
the excavation.

5.2.2 SUBGRADE PREPARATION

Preparation of the area for grading should include stripping and off-site disposal of all remnant
structures, slabs, foundations, pavements, abandoned utilities, organic material, debris, or other
deleterious material to at least 5-feet outside structure areas and areas. All loose / soft soils,
unstable areas, disturbed soils (due to vegetation removal, contractor activity, etc.), and other
deleterious materials should be removed to full depth and to at least 5-feet outside building
areas and areas to be filled.

The surface exposed by stripping and excavation should be field-reviewed with respect to
uniformity and suitability by a representative of this office prior to placing fill or concrete. After
approval, the surface should be scarified to 6-inches depth, moisture conditioned to within 2% of
optimum moisture content and compacted to at least 90% relative compaction (per ASTM D1557).

5.2.3 FILL AND COMPACTION

The onsite silty sand, sandy silt, and poorly graded gravel encountered in the upper 19 ft of the
surface is likely suitable as backfill provided it contains no rock fragments or cobbles larger than
3 inches in maximum dimension and is free of concentrations of debris and vegetation.

Imported fill, if required must meet the following requirements:
¢ No concentrations of organics, debris, and other deleterious materials.
e Maximum particle size of 2 inches.
e Expansion index less than 20, per ASTM D4829.
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e Contain at least 25% passing the No. 4 Sieve and at least 15% fines passing the No.
200 Sieve; Caltrans Class 2 aggregate base is considered acceptable and does not
need to meet these gradation requirements.

Place and compact fill as follows:
1. Place fill in loose lifts no thicker than 8 inches prior to compaction.
2. Moisture condition fills to within 2% of optimum moisture content.

3. Compact fill to at least 90% relative compaction. Compact fill deeper than 10 feet below
finish grade, the upper 6 inches of pavement subgrade and bottom of footing
excavations to at least 95% relative compaction. Compact pavement aggregate base to
at least 95% relative compaction.

5.3 CONSTRUCTION CONSIDERATIONS

This section is provided to help identify relevant subsurface conditions that may be encountered
in the field during construction.

5.3.1 EXISTING UTILITIES

There are numerous existing underground utility lines throughout the project site. Consideration
of these utilities (construction relocation, avoidance, protection, etc.) will be critical for project
design and construction.

5.3.2 DEWATERING

We understand the line stop excavation will extend to approximately 40 ft below existing grade
(approximate elevation -4 ft). We encountered groundwater during our August 2018 fieldwork at
an elevation of -9 ft. Based on our review of the nearby well (Well ID SGA_MWO04, located at
38.584140, -121.41852) the groundwater elevations have fluctuated between -0.21 and 13.29 ft
since 2015. Based on the available information we expect dewatering will be required for the
line stop excavation.

A staged well point system or sump pump may be likely be necessary to properly dewater the
project site. However, the contractor will be responsible for designing and implementing a
dewatering system to meet the requirements of the project. We recommend drawing the
groundwater down a minimum of 3 ft below the planned bottom of excavation.

6 RISK MANAGEMENT

Our experience and that of our profession clearly indicates that the risks of costly design,
construction, and maintenance problems can be significantly lowered by retaining the
geotechnical engineer of record to provide additional services. For this project, CAInc should be
retained to:
¢ Review and provide written comments on the (civil, structural) plans and specifications
prior to construction.
e Monitor construction to check and document our report assumptions. At a minimum,
CAlInc should observe the excavation backfill effort.
o Update this report if design changes occur, 2 years lapse between this report and
construction, or site conditions change.
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If CAInc is not retained to perform the above applicable services, we are not responsible for any
other parties’ interpretation of our report, and subsequent addendums, letters, and discussions.

7 LIMITATIONS

CAlnc performed these services in accordance with generally accepted geotechnical
engineering principles and practices currently used in this area. This report is based on the
current site and project conditions and should be used only for the design and construction of
this project. We assume the soil and groundwater conditions interpreted/encountered in our
boring are representative of the subsurface conditions on the site. Actual conditions could be
different.

Modern design and construction is complex and it is common to experience changes and
delays. The owner should set aside a reasonable contingency fund based on complexities and
cost estimates to cover changes and delays.

The interface shown between soil materials on the boring logs is approximate. The transition
between materials may be abrupt or gradual. We base our recommendations on the final logs,
which represent our interpretation of the field logs and general knowledge of the site and
geological conditions.
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FIGURES

Figure 1: Exploration Location and Vicinity Map
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APPENDIX A

Boring Log

Boring Log Legend
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APPENDIX B

Laboratory Test Results
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