Bear Street Residential Project
Initial Study/Mitigated Negative Declaration

Appendix D:

Supplemental Geotechnical Subsurface
Exploration and Due Diligence Study
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DH_REV3 18-252-00.GPJ GMULAB.GPJ 1/30/19

Project: EF ational L :
o!ec International Language Campus Log of Drill Hole DH- 1
Project Location: 3150 Bear Street, Costa Mesa
Project Number:  18-252-00 Sheet 1 of 2
Date(s) Logged Checked
Dilled, 12119 Byg AAV By NS
'I\Dngltlihnogd Hollow Stem Auger ngt?gctor 2R Drilling, Inc. l?g“r'”?ﬁg}g 30.9 feet
Drill Rig Diameter(s) Approx. Surface
Type CME 75 of Hole, inches 8 Elevation, ft MSL 34.7
Groundwater Depth Sampling Open drive sampler with 6-inch Drill Hole . : :
[Elevation], feet 20.5 [14.2] Method(s)  sleeve, SPT, and bulk samples Backfil  Bentonite Chips and Native
Remarks Erzi(\j/iggol\élethod 140Ib hammer, 30" drop
SAMPLE DATA| TEST DATA
8 @ .
z |59 GEOLOGICAL ENGINEERING 2 a .8 sl 2
g[8 CLASSIFICATION AND ORIENTATION CLASSIFICATION AND wle2|on BEIES] B
SIE|2 DESCRIPTION DATA DESCRIPTION z|82| 25 |Bz|28| EL
T [8]6& 5|26 | 5= |38|52| QL
TOPSOIL SILTY CLAY (CL); olive brown with white
some rootlets and olive mottling, moist, firm to stiff,
some fine to medium grained sand, some
YOUNG AXIAL CHANNEL DEPOSITS ine gravel
(Qva) FAT CLAY (CH); olive brown with white
and olive mottling, moist, firm to stiff,
some fine to medium grained sand, some
fine gravel g 140 | 21 | 101
8
some caliche stiff 4 | 140 | 38| 82
5
8
increase in caliche 171 140 | 30 | 89
13
becomes olive with orange root stains, 8 | 140 |28 | 94
trace fine to medium grained sand 130
| SILTY CLAY (CL); yellowish brown, moist,
stiff 5 | 140 | 16 | 113
POORLY GRADED SAND WITH SILT 10
(SP-SM); yellowish brown with orange
staining, moist, medium dense, sand is
very fine to fine grained
sand becomes fien to medium grained 140 | 4
with some coarse grained sand, some
fine gravel with trace coarse gravel
I some caliche | SILTY CLAY (CL); olive brown, very moist
to wet, stiff, trace gravel
15

GMU

Drill Hole DH- 1

GEOTECHNICAL, INC.




DH_REV3 18-252-00.GPJ GMULAB.GPJ 1/30/19

Project Number: 18-252-00

Project: EF International Language Campus
Project Location: 3150 Bear Street, Costa Mesa

Log of Drill Hole DH- 1
Sheet 2 of 2

SAMPLE DATA| TEST DATA

some fine gravel

SILTY SAND (SM); yellowish brown, wet,
medium dense to dense, sand is fine to
medium grained with coarse grained, L

POORLY GRADED SAND WITH SILT

AND GRAVEL (SP-SM); yellowish brown,
wet, very dense, sand is medium to L
coarse grained, gravel is fine to coarse

©
2 0] e
= (4|4 GEOLOGICAL ENGINEERING Bl ol wl o
A E CLASSIFICATION AND ORIENTATION CLASSIFICATION AND wled|oi |EElE] B
AHE DESCRIPTION DATA DESCRIPTION z|82| 25 |B5|25| EL
o |4|G 3|26| 5= |=8|82| 2
ST [1%0 20707
= 16
22
| some caliche
140

50/5"

26 | 140 | 8 [136

ground surface

Total Depth = 30.92 ft
Groundwater encountered at 20.5 ft below

Drill Hole DH- 1

GEOTECHNICAL, INC.





































































































































































































































This software is licensed to: SA Geotechnical, Inc.

CPT name: CPT-4S

Liquefaction analysis summary plots
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Normalized friction ratio (%) Qtn,cs Thickness of surface layer, H1 (m)
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 10.00 ft Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  Yes
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  7.10 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.61 Use fill: No Limit depth applied: No
Depth to water table (insitu): 18.00 ft Fill height: N/A Limit depth: N/A
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This software is licensed to: SA Geotechnical, Inc. CPT name: CPT-4S

Check for strength loss plots (Robertson (2010))
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Qtn Kc Qtn,cs Ic (Robertson 1990) Su/Sig'v
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 10.00 ft Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  Yes
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  7.10 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.61 Use fill: No Limit depth applied: No
Depth to water table (insitu): 18.00 ft Fill height: N/A Limit depth: N/A
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SA Geotechnical, Inc.
1000 N Coast Highway #10
Laguna Beach, California
sageotechnical.com

% GEOTECHNICAL
74

OPTIMIZED SOIL ENGINEERING

LIQUEFACTION ANALYSIS REPORT

Project title : Meritage/3150 Bear St. Location : Costa Mesa, CA
CPT file : CPT-5S
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 18.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 10.00 ft Fill height: N/A applied: Sands only
Points to test: Based on Ic value Average results interval: 3 Fill weight: N/A Limit depth applied:  No
Earthquake magnitude M,,: 7.10 Ic cut-off value: 2.60 Trans. detect. applied: ~ Yes Limit depth: N/A
Peak ground acceleration: 0.61 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
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Cydlic Stress Ratio* (CSR*)
&
™
Y
g o
[}

0.2 / | - g ]
- / - 1- '
] B 0.1 . 1. i 10
0.1 i Normalized friction ratio (%)
_'___,....--'-""'# _ Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
- No Liq uefaction [ Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
- geometry
0 L T T L L L L DL Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
tn,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
’
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This software is licensed to: SA Geotechnical, Inc. CPT name: CPT-5S

CPT basic interpretation plots
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qt (tsf) Rf (%) u (psi) Ic(SBT) SBT (Robertson et al. 1986)
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 10.00 ft Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  Yes SBT legend
Points to test: Based onIcvalue  Ic cut-off value: 2.60 Ko applied: ! Yes [l 1 Sensitive fine grained [J] 4. Clayey silt to silty [O] 7. Gravely sand to sand
Earthquake magnitude M,;:  7.10 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only . X C . i
Peak ground acceleration: ~ 0.61 Use fill: No Limit depth applied: No [ 2. Organic material [O] 5 Sity sand to sandy sitt  [[f] 8. Very stiff sand to
Depth to water table (insitu): 18.00 ft Fill height: N/A Limit depth: N/A . 3. Clay to silty clay . 6. Clean sand to silty sand |:| 9. Very stiff fine grained
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This software is licensed to: SA Geotechnical, Inc.

CPT name: CPT-5S

CPT basic interpretation plots (normalized)
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 10.00 ft Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  Yes
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  7.10 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.61 Use fill: No Limit depth applied: No
Depth to water table (insitu): 18.00 ft Fill height: N/A Limit depth: N/A
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. 3. Clay to silty clay . 6. Clean sand to silty sand |:| 9. Very stiff fine grained

CLiq v.3.5.2.17 - CPT Liquefaction Assessment Software - Report created on: 2/13/2024, 2:23:56 PM
Project file: P:\2023\23150-01 Meritage_3150 Bear St, Costa Mesa\Engineering\CLiq\23150-01.clq

31



This software is licensed to: SA Geotechnical, Inc. CPT name: CPT-5S

Liquefaction analysis overall plots (intermediate results)
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 10.00 ft Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  Yes
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  7.10 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.61 Use fill: No Limit depth applied: No
Depth to water table (insitu): 18.00 ft Fill height: N/A Limit depth: N/A
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This software is licensed to: SA Geotechnical, Inc.

CPT name: CPT-5S
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Input parameters and analysis data

NCEER (1998)
NCEER (1998)
Based on Ic value

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude M,,:
Peak ground acceleration:

7.10
0.61

Depth to water table (insitu): 18.00 ft

Liquefaction analysis overall plots

FS Plot Liquefaction potential
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Depth to water table (erthg.): 10.00 ft Fill weight: N/A
Average results interval: 3 Transition detect. applied:  Yes
Ic cut-off value: 2.60 K, applied: Yes
Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Use fill: No Limit depth applied: No
Fill height: N/A Limit depth: N/A
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This software is licensed to: SA Geotechnical, Inc.

CPT name: CPT-5S

Liquefaction analysis summary plots
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Normalized friction ratio (%) Qtn,cs Thickness of surface layer, H1 (m)
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 10.00 ft Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  Yes
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  7.10 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.61 Use fill: No Limit depth applied: No
Depth to water table (insitu): 18.00 ft Fill height: N/A Limit depth: N/A
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This software is licensed to: SA Geotechnical, Inc.

CPT name: CPT-5S

Check for strength loss plots (Robertson (2010))
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthqg.): 10.00 ft Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  Yes
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;: ~ 7.10 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.61 Use fill: No Limit depth applied: No
Depth to water table (insitu): 18.00 ft Fill height: N/A Limit depth: N/A
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SA Geotechnical, Inc.
1000 N Coast Highway #10
Laguna Beach, California
sageotechnical.com

% GEOTECHNICAL
74

OPTIMIZED SOIL ENGINEERING

LIQUEFACTION ANALYSIS REPORT

Project title : Meritage/3150 Bear St. Location : Costa Mesa, CA
CPT file : CPT-6S
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 18.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 10.00 ft Fill height: N/A applied: Sands only
Points to test: Based on Ic value Average results interval: 3 Fill weight: N/A Limit depth applied:  No
Earthquake magnitude M,,: 7.10 Ic cut-off value: 2.60 Trans. detect. applied: ~ Yes Limit depth: N/A
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This software is licensed to: SA Geotechnical, Inc.

CPT name: CPT-6S

CPT basic interpretation plots
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 10.00 ft Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  Yes SBT legend
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes . 1. Sensitive fine grained . 4. Clayey silt to silty . 7. Gravely sand to sand
Earthquake magnitude M,;:  7.10 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only . X C . i
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This software is licensed to: SA Geotechnical, Inc.

CPT name: CPT-6S

CPT basic interpretation plots (normalized)
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 10.00 ft Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  Yes
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  7.10 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.61 Use fill: No Limit depth applied: No
Depth to water table (insitu): 18.00 ft Fill height: N/A Limit depth: N/A
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This software is licensed to: SA Geotechnical, Inc.

CPT name: CPT-6S

Liquefaction analysis overall plots (intermediate results)
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 10.00 ft Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  Yes
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  7.10 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.61 Use fill: No Limit depth applied: No
Depth to water table (insitu): 18.00 ft Fill height: N/A Limit depth: N/A
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CPT name: CPT-6S
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This software is licensed to: SA Geotechnical, Inc.

CPT name: CPT-6S

Liquefaction analysis summary plots
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 10.00 ft Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  Yes
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  7.10 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.61 Use fill: No Limit depth applied: No
Depth to water table (insitu): 18.00 ft Fill height: N/A Limit depth: N/A
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This software is licensed to: SA Geotechnical, Inc. CPT name: CPT-6S

Check for strength loss plots (Robertson (2010))
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 10.00 ft Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  Yes
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  7.10 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only
Peak ground acceleration: 0.61 Use fill: No Limit depth applied: No
Depth to water table (insitu): 18.00 ft Fill height: N/A Limit depth: N/A
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APPENDIX G

GENERAL EARTHWORK AND GRADING
SPECIFICATIONS

1.0 GENERAL

1.1

1.2

Intent: These General Earthwork and Grading Specifications are for the
grading and earthwork shown on the approved grading plan(s) and/or indicated
in the geotechnical report(s). These Specifications are a part of the
recommendations contained in the geotechnical report(s). In case of conflict,
the specific recommendations in the geotechnical report shall supersede these
general Specifications. Observations of the earthwork by the project
Geotechnical Consultant during grading may result in new or revised
recommendations that could supersede these specifications or the
recommendations in the geotechnical report(s).

Geotechnical Consultant: Prior to commencement of work, the project owner
shall employ a geotechnical consultant. The geotechnical consultant shall be
responsible for reviewing the approved geotechnical report(s) and accepting the
adequacy of the preliminary geotechnical findings, conclusions, and
recommendations prior to the commencement of grading.

Prior to commencement of grading, the Geotechnical Consultant shall review
the "work plan" prepared by the Earthwork Contractor (Contractor) and
schedule sufficient personnel to perform the appropriate level of observation,
mapping, and compaction testing.

During grading and earthwork operations, the Geotechnical Consultant shall
observe, map, and document the subsurface exposures to verify the
geotechnical design assumptions. If the observed conditions are found to be
significantly different than the interpreted assumptions during the design phase,
the Geotechnical Consultant shall inform the owner, recommend appropriate
changes in design to accommodate the observed conditions, and notify the
review agency where required. Subsurface areas to be geotechnically observed,
mapped, elevations recorded, and/or tested include natural ground after it has
been cleared for receiving fill but before fill is placed, bottoms of all "remedial
removal" areas, all keyway bottoms, and benches made on sloping ground to
receive fill.

The Geotechnical Consultant shall observe the moisture-conditioning and
processing of subgrade and fill materials and perform adequate relative
compaction testing of fill to determine the attained level of compaction and
assess if, in their opinion, if the work was performed in substantial compliance
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1.3

with the geotechnical report(s) and these specifications. The Geotechnical
Consultant shall provide test results to the owner on a routine and frequent
basis.

The Earthwork Contractor: The Earthwork Contractor (Contractor) shall be
qualified, experienced, and knowledgeable in earthwork logistics, preparation
and processing of ground to receive fill, moisture-conditioning and processing
of fill, and compacting fill. The Contractor shall review and accept the plans,
geotechnical report(s), and these Specifications prior to commencement of
grading. The Contractor shall be solely responsible for performing the grading
in accordance with applicable grading codes, the project plans, and these
specifications.

The Contractor shall prepare and submit to the owner and the Geotechnical
Consultant a work plan that indicates the sequence of earthwork grading, the
number of "spreads" of work and the estimated quantities of daily earthwork
planned for the site prior to commencement of grading. The Contractor shall
inform the owner and the Geotechnical Consultant of changes in work
schedules and updates to the work plan at least 24 hours in advance of such
changes so that appropriate observations and tests can be planned and
accomplished. The Contractor shall not assume that the Geotechnical
Consultant is aware of all grading operations.

The Contractor shall have the sole responsibility to provide adequate equipment
and methods to accomplish the earthwork in accordance with the applicable
grading codes and agency ordinances, these Specifications, and the
recommendations in the approved geotechnical report(s) and grading plan(s).
If, in the opinion of the Geotechnical Consultant, unsatisfactory conditions,
such as unsuitable soil, improper moisture condition, inadequate compaction,
insufficient buttress key size, adverse weather, etc., are resulting in a quality of
work less than required in these specifications, the Geotechnical Consultant
shall reject the work and may recommend to the owner that construction be
stopped until the conditions are corrected.

2.0 PREPARATION OF FILL AREAS

2.1

Clearing and Grubbing: Areas to be excavated and filled shall be cleared and
grubbed. Vegetation, such as brush, grass, roots, and other deleterious material,
man-made structures, and similar debris shall be sufficiently removed and
properly disposed of in a method acceptable to the owner, governing agencies,
and the Geotechnical Consultant. Borrow areas shall be cleared and grubbed to
the extent necessary to provide a suitable fill material.

Concrete fragments that are free of reinforcing street may be placed in fills,
provided they are placed in accordance with Section 3 and 4. Earth fill material
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2.2

2.3

24

shall not contain more than 1 percent of organic materials (by volume). No fill
lift shall contain more than 5 percent organic matter. Nesting of organic
materials shall not be allowed.

If potentially hazardous materials are encountered, the Contractor shall stop
work in the affected area, and a hazardous material specialist shall be
informed immediately for proper evaluation and handling of these materials
prior to continuing to work in that area. As presently defined by the State of
California, most refined petroleum products (gasoline, diesel fuel, motor oil,
grease, etc.) have chemical constituents that are considered hazardous waste.
As such, the indiscriminate dumping or spillage of such fluids may constitute a
misdemeanor, punishable by fines and/or imprisonment, and shall not be
allowed.

The Geotechnical Consultant shall not be responsible for the identification or
analysis of potentially hazardous materials; however, if observations, odors, or
soil discoloration are suspect, the Geotechnical Consultant may request from
the owner the termination of grading operations until such materials are deemed
not hazardous as defined by applicable laws and regulations.

Evaluation/Acceptance of Fill Areas: All areas to receive fill, including
removal and processed areas, key bottoms, and benches, shall be observed,
mapped, elevations recorded, and/or tested prior to being accepted by the
Geotechnical Consultant as suitable to receive fill. The Contractor shall obtain
a written acceptance from the Geotechnical Consultant prior to fill placement.
A licensed surveyor shall provide the survey control for determining elevations
of processed areas, keys, and benches.

Processing: Ground that has been declared satisfactory for support of fill by
the Geotechnical Consultant shall be scarified to a minimum depth of 6 inches.
Ground that is not satisfactory shall be removed/overexcavated as specified in
the following section. Scarification shall continue until soils are broken down
and free of large clay lumps or clods and the working surface is reasonably
uniform, flat, and free of uneven features that would inhibit uniform
compaction. After scarification, the surface should be moisture conditioned, as
necessary, to achieve the proper moisture content and compacted in accordance
with Section 4 of these specifications.

Overexcavation: In addition to removals and overexcavations recommended
in the approved geotechnical report(s) and the grading plan, soft, loose, dry,
saturated, spongy, organic-rich, highly fractured, or otherwise unsuitable
ground shall be overexcavated to competent ground as recommended by the
Geotechnical Consultant during grading.
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2.5

Benching: Fills to be placed on ground sloping steeper than SH:1V (horizontal
to vertical units) shall be stepped or benched. The lowest bench or key shall be
a minimum of 15 feet wide and at least 2 feet deep, into competent material as
evaluated by the Geotechnical Consultant. Other benches shall be excavated a
minimum height of 4 feet into competent material or as otherwise
recommended by the Geotechnical Consultant. Fill placed on ground sloping
flatter than 5:1 shall also be benched or otherwise overexcavated to provide a
flat subgrade for fill placement.

3.0 FILL MATERIAL

3.1

3.2

3.3

General: Material to be used as fill shall be essentially free of organic matter
and other deleterious substances evaluated and accepted by the Geotechnical
Consultant prior to placement. Soils of poor quality, such as those with
unacceptable gradation, high expansion potential, or low strength shall be
placed in areas acceptable to the Geotechnical Consultant or mixed with other
soils to achieve satisfactory fill material.

Oversize: Oversize material defined as rock, or other irreducible material with
a maximum dimension greater than 12 inches, shall not be buried or placed in
fill unless location, materials, and placement methods are specifically accepted
by the Geotechnical Consultant. Placement operations shall be such that nesting
of oversized material does not occur and that oversize material is completely
surrounded by compacted or densified fill. Oversize material shall not be
placed within 10 vertical feet of finish grade or within 2 feet of future utilities
or other underground construction.

Import: If importing of fill material is required for grading, proposed import
material shall meet the requirements of Section 3.1 and/or requirements defined
in the project geotechnical report(s). The potential import source shall be given
to the Geotechnical Consultant at least 48 hours (2 working days) before import
begins so that suitability can be determined, and appropriate laboratory tests
performed.

4.0 FILL PLACEMENT AND COMPACTION

4.1

Fill Layers: Approved fill material shall be placed in areas prepared to receive
fill (per Section 3.0) in near-horizontal layers not exceeding 8 inches in loose
thickness. The Geotechnical Consultant may accept thicker layers if testing
indicates the grading procedures can adequately compact the thicker layers.
Each layer shall be spread evenly and mixed thoroughly to attain relative
uniformity of material and moisture throughout.



4.2

4.3

4.4

4.5

Fill Moisture Conditioning: Fill soils shall be watered, dried back, blended,
and/or mixed, as necessary to attain a relatively uniform moisture content at or
slightly over optimum. Maximum density and optimum soil moisture content
tests shall be performed in accordance with ASTM International (ASTM Test
Method D1557).

Compaction of Fill: After each layer has been moisture-conditioned, mixed,
and evenly spread, it shall be uniformly compacted to not less than 90 percent
of maximum dry density (ASTM Test Method D1557). Compaction equipment
shall be adequately sized and be either specifically designed for soil compaction
or of proven reliability to efficiently achieve the specified level of compaction
and uniformity.

Compaction of Fill Slopes: In addition to normal compaction procedures
specified above, compaction of slopes shall be accomplished by backrolling of
slopes with sheepsfoot rollers at increments of 3 to 4 feet in fill elevation, or by
other methods producing satisfactory results acceptable to the Geotechnical
Consultant. Upon completion of grading, relative compaction of the fill, out to
the slope face, shall be at least 90 percent of maximum density per ASTM Test
Method D1557.

Compaction Testing: Field tests for moisture content and relative compaction
of the fill soils shall be performed by the Geotechnical Consultant. Location
and frequency of tests shall be at the Consultant’s discretion based on field
conditions encountered. Compaction test locations will not necessarily be
selected on a random basis. Test locations shall be selected to verify adequacy
of compaction levels in areas that are judged to be prone to inadequate
compaction (such as close to slope faces and at the fill/bedrock benches).

Frequency of Compaction Testing: Tests shall be taken at intervals required
by the governing agency and as deemed necessary by the Geotechnical
Consultant in order to adequately qualify the fill material. In general, it should be
anticipated that tests will be taken at intervals not exceeding 2 feet in vertical rise
and/or 1,000 cubic yards of compacted fill, unless recommended otherwise by
the Geotechnical Consultant. In addition, test(s) shall be taken on slope faces
and/or each 10 feet of vertical height of slope as deemed necessary by the
Geotechnical Consultant. The Contractor shall assure that fill construction is
such that the testing schedule can be accomplished by the Geotechnical
Consultant. The Contractor shall stop or slow down the earthwork construction
if these minimum standards are not met.
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6.0
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4.6  Compaction Test Locations: The Geotechnical Consultant shall document the
approximate elevation and location of each compaction test. The Contractor
shall coordinate with the project surveyor to assure that sufficient grade stakes
are established so the Geotechnical Consultant can determine the test locations
with sufficient accuracy. At a minimum, two grade stakes within a horizontal
distance of 100 feet and vertically less than 5 feet apart from potential test
locations shall be provided. Alternatively, GPS units may be used to determine
the approximate location/coordinates of the field density tests.

SUBDRAIN INSTALLATION

Subdrain systems shall be installed in accordance with the approved geotechnical
report(s), the grading plan, and standard details. The Geotechnical Consultant may
recommend additional subdrains and/or changes in subdrain extent, location, grade, or
material depending on conditions encountered during grading. All subdrains shall be
surveyed for line and grade after installation and prior to burial. Sufficient time should
be allowed by the Contractor for these surveys. The Contractor should consider
videoing the subdrains shortly after burial to check proper installation and
functionality. The Contractor is responsible for the performance of subdrains.

EXCAVATION

Excavations, including over-excavation for remedial purposes, shall be evaluated by
the Geotechnical Consultant during grading. Remedial removal depths shown on
geotechnical report(s) and plans are estimates. The actual extent of removal shall be
determined by the Geotechnical Consultant based on the field evaluation of exposed
conditions during grading. Where fill-over-cut slopes are to be graded, the cut portion
of the slope shall be made, evaluated, and accepted by the Geotechnical Consultant
prior to placement of materials for construction of the fill portion of the slope, unless
otherwise recommended by the Geotechnical Consultant.

TRENCH BACKFILLS

7.1 Contractor shall follow all OHSA and Cal/OSHA requirements for safety of
trench excavations.

7.2 Bedding and backfill of utility trenches shall be done in accordance with the
applicable provisions of Standard Specifications of Public Works Construction.
Bedding material shall have a Sand Equivalent greater than 30 (SE>30). The
bedding shall be placed to 1 foot over the top of the conduit and densified by
jetting. Backfill shall be placed and densified to a minimum 90 percent of
maximum from 1 foot above the top of the conduit to the surface, except in
traveled ways (see Section 7.6 below).
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7.4

7.5

7.6

Jetting of the bedding around the conduits shall be observed by the
Geotechnical Consultant.

Geotechnical Consultant shall test the trench backfill for relative compaction.
At least one test should be made for every 300 feet of trench and 2 feet of fill,
unless required differently by the governing agency or the Geotechnical
Consultant.

Lift thickness of trench backfill shall not exceed those allowed in the Standard
Specifications of Public Works Construction unless the Contractor can
demonstrate to the Geotechnical Consultant that the fill lift can be compacted to
the minimum relative compaction by his alternative equipment and method.

Trench backfill in the upper foot measured from finish grade within existing or
future traveled way, shoulder, and other paved areas (or areas to receive
pavement) should be placed to a minimum 95 percent relative compaction.
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