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D Logged By: 

BORING LOG 
Date Drilled: IDrill Rig: 

Bucket Auger 
Boring Diameter: 

24" 
Boring Number: 

B-9 H.P. 10-24-79 

D This log is a representation of subsurface conditions at the time and place of drilling. With the Boring Elevation: 
4 3 

S 
passage of time or at any other location there may be consequential changes in conditions. 
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20 SP 

Loose, reddish brown, dry to damp. 
TERRACE DEPOSITS - (Qt) 

Silty Fine SAND 

' SAND 

Medium dense to dense, reddish 
brown, slightly moist to moist. 

Yellow brown with scattered gravel, 

Or-----'----'-----1----1--1--------------1 

D Medall, Aragon, Worswick & Associates, Inc. 
Consulting Engineers and Geologists 

D 
LOS ANGELES 
SANTA ANA 
RIVERSIDE 

PROJECT NO.: 

1628B 
FIGURE NO.: 

/1-JJ 



D Logged By: Boring Number: 

BORING LOG 
Date Drilled: I Drill Rig: Boring Diameter: 

H.P. 10-24-79 Bucket Auger 24 II B-9 

D --T-hi_s _,o_g ... is_a_re_p.,re .. se_n_ta_ti'"'lon,-o_f_su_b_s.,.ur_fa_ce_c_o_nd.,it-io_n_s _at-lh_e'Tti_m_e_an_d_p'"'lla,..c_e o-f~d,-ril-lin_g_. w_ilh_t_h_e --'-B-o-rin_g_E,_e_va_t_io_n_: _4_~~ ___ .___c_o_n_t_i_n_u_e_d~ r passage of time or at any other location there may be consequential changes in conditions. 
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SP, 
TERRACE DEPOSITS - (Qt) Continued 

SAND 
Medium dense to dense,yellow brown 
to yellow, slightly·moist to moist, 
fine to medium grained, slightly 
silty, minor amounts of scattered 
coarse sand and gravel. 

Silty SAND 
Dense, brown, slightly moist to 
moist, scattered coarse ·sand and 
aravel. 

Ena of Boring at 31½ feet -
No groundwater 
No caving 
Hole backfilled 

□~--------___;_----r----.----1 
Medall, Aragon, Worswick & Associates, Inc. Los ANGELES PROJECT NO.: FIGURE No.: 

□ Consulting Engineers and Geologists ~f Jtsi~ii,~A 16 2 8 B A- I 4 
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Degree of
Saturation (%)

62.0

81.0

Void
Ratio

0.757

0.747

Boring No. H-3

Liquid Limit: Plasticity Index:

Test

Sample Description:

Stage

Initial

USCS:

Percent Passing

Final

Moisture
Content (%)

14.8

19.1

Dry
Density (pcf)

112.6

Sample No. D-1

(Af) Olive brown silty sandy CLAY

No. 200 Sieve:

CL

Depth:  5.0 ft

LEGEND

= initial moisture
= after saturation

% Collapse (-)
or % Swell (+) +0.44
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Degree of
Saturation (%)

79.4
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Void
Ratio
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Boring No. H-3

Liquid Limit: Plasticity Index:

Test

Sample Description:

Stage

Initial

USCS:

Percent Passing

Final

Moisture
Content (%)

16.6

19.9

Dry
Density (pcf)

106.4

Sample No. D-2

(Af) Grayish brown sandy CLAY

No. 200 Sieve:

CL

Depth:  10.0 ft

LEGEND

= initial moisture
= after saturation

% Collapse (-)
or % Swell (+) +0.42
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Degree of
Saturation (%)
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99.7
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Ratio
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Boring No. H-4

Liquid Limit: Plasticity Index:

Test

Sample Description:

Stage

Initial

USCS:

Percent Passing

Final

Moisture
Content (%)

8.7

17.6

Dry
Density (pcf)

110.2

Sample No. D-1

(Af) Light yellowish brown silty SAND

No. 200 Sieve:

SM

Depth:  5.0 ft

LEGEND

= initial moisture
= after saturation

% Collapse (-)
or % Swell (+) +0.16
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Degree of
Saturation (%)

62.0

75.8

Void
Ratio

0.657

0.640

Boring No. H-5

Liquid Limit: Plasticity Index:

Test

Sample Description:

Stage

Initial

USCS:

Percent Passing

Final

Moisture
Content (%)

13.1

15.6

Dry
Density (pcf)

117.1

Sample No. D-2

(Af) Olive brown clayey sandy SILT

No. 200 Sieve:

ML

Depth:  10.0 ft

LEGEND

= initial moisture
= after saturation

% Collapse (-)
or % Swell (+) +0.08
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42.0

Cohesion (psf) 300 250

Parameter Peak Ultimate

SHEAR STRENGTH PARAMETERS

Sample Type: Undisturbed Rate of Shear (in./min.):

20.8 110.0
Saturation (%):
Degree of 100

Liquid Limit:
Percent Passing

Sample No. D-1

Final Moisture
Content (%):

Final Dry

Friction Angle (degrees) 32.0

Plasticity Index:
No. 200 Sieve:

Sample Description: (Tpsc) Yellowish brown silty SAND (sandstone)USCS: SM

Boring No. H-1

0.05

Density (pcf):

Depth:  5.0 ft
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30.0

Cohesion (psf) 1150 350

Parameter Peak Ultimate

SHEAR STRENGTH PARAMETERS

Sample Type: Undisturbed Rate of Shear (in./min.):

23.9 112.4
Saturation (%):
Degree of 100

Liquid Limit:
Percent Passing

Sample No. D-1

Final Moisture
Content (%):

Final Dry

Friction Angle (degrees) 30.0

Plasticity Index:
No. 200 Sieve:

Sample Description: (Af) Olive brown silty sandy CLAY USCS: CL

Boring No. H-3

0.005

Density (pcf):

Depth:  5.0 ft
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30.0

Cohesion (psf) 650 150

Parameter Peak Ultimate

SHEAR STRENGTH PARAMETERS

Sample Type: Rate of Shear (in./min.):

23.7 111.1
Saturation (%):
Degree of 99

Liquid Limit:
Percent Passing

Sample No. D-2

Final Moisture
Content (%):

Final Dry

Friction Angle (degrees) 30.0

Plasticity Index:
No. 200 Sieve:

Sample Description: (Af) Olive brown clayey sandy SILT USCS: ML

Boring No. H-5

0.005

Density (pcf):

Depth:  10.0 ft
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     Sample 
Compacted 

Moisture 

(%) 

Compacted 

Dry Density 

(pcf) 

Final 

Moisture 

(%) 

Volumetric 

Swell  

(%) 

Expansion 
Index1 

Value/Method 

Expansive 
Classification2 

Soluble 

Sulfate 

(%) 

Sulfate 
Exposure3 

 

H-3 

B-1 

1-5' 

11.0 105.1 22.8 5.05 51 A Medium -- -- 

H-5 

B-1 

1-5' 

11.0 107.0 19.4 2.61 26 A Low -- -- 

          

          

          

          

          

          

          

          

          

          

          

          

Test Method: 

    ASTM D4829  

      

    HACH SF-1 (Turbidimetric) 

Notes: 

1. Expansion Index (EI) method of determination: 
 

    [A] E.I. determined by adjusting water content to achieve a 50 ±2%  degree of saturation 

    [B] E.I. calculated based on measured saturation within the range of 40% and 60% 
2. ASTM D4829 (Classification of Expansive Soil) 

3. ACI-318-19 Table 19.3.1.1 (Exposure Categories and Classes) 

 

Expansion Index 
and Soluble 

Sulfate  
Test Results 

(FRM001 Rev.5)  

 

 

Project No.           22023-01 

 

Project Name:   Shea / Anaheim Hills Festival 

 

 
NMG 
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Sample ID
H-3, B-1 
@ 1-5' 

H-5, B-1 
@ 1-5' 

Resistivity Units
as-received ohm-cm 20,000 10,800
saturated ohm-cm 800 880

pH 6.7 6.6

Electrical

Conductivity mS/cm 0.59 0.37

Chemical Analyses

Cations

calcium   Ca2+ mg/kg 153 96

magnesium Mg2+ mg/kg 32 30

sodium Na1+ mg/kg 234 128

potassium K1+ mg/kg 32 15
ammonium NH4

1+ mg/kg ND ND

Anions
carbonate CO3

2- mg/kg ND ND

bicarbonate HCO3
1-mg/kg 174 122

fluoride F1- mg/kg 9.2 6.6

chloride Cl1- mg/kg 138 61
sulfate SO4

2- mg/kg 1,270 794

nitrate NO3
1- mg/kg 2.0 ND

phosphate PO4
3- mg/kg ND ND

Other Tests

sulfide S2- qual na na

Redox mV na na

Resistivity per ASTM G187, pH per ASTM G51, Cations per ASTM D6919, Anions per ASTM D4327, and Alkalinity per APHA 2320-B.

Electrical conductivity in millisiemens/cm and chemical analyses were made on a 1:5 soil-to-water extract.

mg/kg = milligrams per kilogram (parts per million) of dry soil.

Redox = oxidation-reduction potential in millivolts

ND = not detected

na = not analyzed

Table 1 - Laboratory Tests on Soil Samples

SheaAnaheim Hills Festival
Your #22023-01, HDR Lab #22-1061LAB

10-Nov-22

NMG Geotechnical, Inc.

431 West Baseline Road ∙ Claremont, CA 91711
Phone: 909.962.5485 ∙ Fax: 909.626.3316 Page 2 of 2
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11/20/22, 11:36 AM U.S. Seismic Design Maps
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Shea Prop/Festival
Latitude, Longitude: 33.8652, -117.7512

Date 11/20/2022, 11:36:16 AM

Design Code Reference Document ASCE7-16

Risk Category II

Site Class D - Stiff Soil

Type Value Description
SS 1.841 MCER ground motion. (for 0.2 second period)

S1 0.649 MCER ground motion. (for 1.0s period)

SMS 1.841 Site-modified spectral acceleration value

SM1 null -See Section 11.4.8 Site-modified spectral acceleration value

SDS 1.227 Numeric seismic design value at 0.2 second SA

SD1 null -See Section 11.4.8 Numeric seismic design value at 1.0 second SA

Type Value Description
SDC null -See Section 11.4.8 Seismic design category

Fa 1 Site amplification factor at 0.2 second

Fv null -See Section 11.4.8 Site amplification factor at 1.0 second

PGA 0.78 MCEG peak ground acceleration

FPGA 1.1 Site amplification factor at PGA

PGAM 0.858 Site modified peak ground acceleration

TL 8 Long-period transition period in seconds

SsRT 1.841 Probabilistic risk-targeted ground motion. (0.2 second)

SsUH 2.017 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration

SsD 2.317 Factored deterministic acceleration value. (0.2 second)

S1RT 0.649 Probabilistic risk-targeted ground motion. (1.0 second)

S1UH 0.712 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration.

S1D 0.881 Factored deterministic acceleration value. (1.0 second)

PGAd 0.955 Factored deterministic acceleration value. (Peak Ground Acceleration)

PGAUH 0.78 Uniform-hazard (2% probability of exceedance in 50 years) Peak Ground Acceleration

CRS 0.913 Mapped value of the risk coefficient at short periods

~··~ • CAUl'(JIIIMA 

Go gle 
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Type Value Description

CR1 0.912 Mapped value of the risk coefficient at a period of 1 s

CV 1.468 Vertical coefficient
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Unified Hazard Tool

 Input

U.S. Geological Survey - Earthquake Hazards Program

Please do not use this tool to obtain ground motion parameter values for the
design code
reference documents covered by the U.S. Seismic Design Maps web tools (e.g., the
International
Building Code and the ASCE 7 or 41 Standard). The values returned by the two
applications are not identical.



Edition

Dynamic: Conterminous U.S. 2014 (u…

Latitude
Decimal degrees

33.8652

Longitude
Decimal degrees, negative values for western longitudes

-117.7512

Site Class

259 m/s (Site class D)

Spectral Period

Peak Ground Acceleration

Time Horizon
Return period in years

2475

https://earthquake.usgs.gov/hazards/designmaps/
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 Deaggregation

Component

Total

ε = (-∞ .. -2.5)
ε = [-2.5 .. -2)
ε = [-2 .. -1.5)
ε = [-1.5 .. -1)
ε = [-1 .. -0.5)
ε = [-0.5 .. 0)
ε = [0 .. 0.5)
ε = [0.5 .. 1)
ε = [1 .. 1.5)
ε = [1.5 .. 2)
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Summary statistics for, Deaggregation: Total

Deaggregation targets

Return period: 2475 yrs
Exceedance rate: 0.0004040404 yr⁻¹
PGA ground motion: 0.81706111 g

Recovered targets

Return period: 2901.8505 yrs
Exceedance rate: 0.00034460769 yr⁻¹

Totals

Binned: 100 %
Residual: 0 %
Trace: 0.05 %

Mean (over all sources)

m: 6.74
r: 8.45 km
ε₀: 1.44 σ

Mode (largest m-r bin)

m: 7.72
r: 3.8 km
ε₀: 0.89 σ
Contribution: 14.88 %

Mode (largest m-r-ε₀ bin)

m: 7.72
r: 3.38 km
ε₀: 0.72 σ
Contribution: 10.03 %

Discretization

r: min = 0.0, max = 1000.0, Δ = 20.0 km
m: min = 4.4, max = 9.4, Δ = 0.2
ε: min = -3.0, max = 3.0, Δ = 0.5 σ

Epsilon keys

ε0: [-∞ .. -2.5)
ε1: [-2.5 .. -2.0)
ε2: [-2.0 .. -1.5)
ε3: [-1.5 .. -1.0)
ε4: [-1.0 .. -0.5)
ε5: [-0.5 .. 0.0)
ε6: [0.0 .. 0.5)
ε7: [0.5 .. 1.0)
ε8: [1.0 .. 1.5)
ε9: [1.5 .. 2.0)
ε10: [2.0 .. 2.5)
ε11: [2.5 .. +∞]
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Deaggregation Contributors

Source Set   Source Type r m ε0 lon lat az %

UC33brAvg_FM31 System 46.29
Whittier alt 1 [2] 3.04 7.30 0.94 117.740°W 33.888°N 21.79 14.12
Chino alt 1 [3] 7.90 6.60 1.27 117.669°W 33.917°N 52.83 9.25
Peralta Hills [0] 2.70 6.81 0.89 117.751°W 33.846°N 179.10 4.79
Chino alt 1 [2] 7.90 6.24 1.32 117.676°W 33.924°N 46.98 3.50
Chino alt 1 [1] 9.17 6.08 1.70 117.703°W 33.950°N 25.13 3.45
Elsinore (Glen Ivy) rev [0] 15.48 6.53 2.38 117.590°W 33.829°N 105.13 3.11
Whittier alt 1 [1] 4.76 6.86 1.25 117.702°W 33.874°N 78.31 1.71
Compton [0] 20.15 7.25 1.67 118.043°W 33.702°N 236.24 1.18

UC33brAvg_FM32 System 36.02
Whittier alt 2 [2] 3.03 7.51 0.88 117.737°W 33.886°N 28.43 11.72
Chino alt 2 [1] 9.36 6.72 1.38 117.670°W 33.921°N 50.55 6.15
Richfield [0] 6.51 6.30 1.56 117.803°W 33.889°N 298.91 3.57
Peralta Hills [0] 2.70 7.25 0.76 117.751°W 33.846°N 179.10 3.38
Elsinore (Glen Ivy) rev [0] 15.48 6.52 2.39 117.590°W 33.829°N 105.13 3.16
Chino alt 2 [2] 9.36 6.73 1.39 117.670°W 33.921°N 50.55 1.77
Compton [0] 20.15 7.31 1.64 118.043°W 33.702°N 236.24 1.28
Whittier alt 2 [1] 3.56 7.12 1.06 117.719°W 33.878°N 63.66 1.15

UC33brAvg_FM32 (opt) Grid 9.00
PointSourceFinite: -117.751, 33.915 7.55 5.58 1.85 117.751°W 33.915°N 0.00 1.61
PointSourceFinite: -117.751, 33.915 7.55 5.58 1.85 117.751°W 33.915°N 0.00 1.61
PointSourceFinite: -117.751, 33.924 8.23 5.60 1.94 117.751°W 33.924°N 0.00 1.15
PointSourceFinite: -117.751, 33.924 8.23 5.60 1.94 117.751°W 33.924°N 0.00 1.15
PointSourceFinite: -117.751, 33.942 9.18 5.85 1.97 117.751°W 33.942°N 0.00 1.09
PointSourceFinite: -117.751, 33.942 9.18 5.85 1.97 117.751°W 33.942°N 0.00 1.09

UC33brAvg_FM31 (opt) Grid 8.69
PointSourceFinite: -117.751, 33.915 7.57 5.56 1.86 117.751°W 33.915°N 0.00 1.57
PointSourceFinite: -117.751, 33.915 7.57 5.56 1.86 117.751°W 33.915°N 0.00 1.57
PointSourceFinite: -117.751, 33.942 9.15 5.87 1.96 117.751°W 33.942°N 0.00 1.11
PointSourceFinite: -117.751, 33.942 9.15 5.87 1.96 117.751°W 33.942°N 0.00 1.11

L+ 
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APPENDIX E 
 

GENERAL EARTHWORK AND GRADING SPECIFICATIONS 
 
1.0 General 
 

1.1 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 more general 
Specifications.  Observations of the earthwork by the project Geotechnical 
Consultant during the course of grading may result in new or revised 
recommendations that could supersede these specifications or the 
recommendations in the geotechnical report(s). 

 
1.2 Geotechnical Consultant:  Prior to commencement of work, the 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 the 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 the 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 key bottoms, and benches made on sloping ground to receive fill. 
 
The Geotechnical Consultant shall observe the moisture-conditioning and 
processing of the subgrade and fill materials and perform relative compaction 
testing of fill to determine the attained level of compaction.  The Geotechnical 
Consultant shall provide the test results to the owner and the Contractor on a 
routine and frequent basis. 
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1.3 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 the plans and 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 
contemplated 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 rectified. 

 
2.0 Preparation of Areas to be Filled 
 

2.1 Clearing and Grubbing:  Vegetation, such as brush, grass, roots, and other 
deleterious material shall be sufficiently removed and properly disposed of in a 
method acceptable to the owner, governing agencies, and the Geotechnical 
Consultant. 

 
The Geotechnical Consultant shall evaluate the extent of these removals 
depending on specific site conditions.  Earth fill material shall not contain more 
than 1 percent of organic materials (by volume).  No fill lift shall contain more 
than 5 percent of organic matter.  Nesting of the 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 
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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, coolant, etc.) have chemical constituents 
that are considered to be hazardous waste.  As such, the indiscriminate dumping 
or spillage of these fluids onto the ground may constitute a misdemeanor, 
punishable by fines and/or imprisonment, and shall not be allowed. 

 
2.2 Processing:  Existing ground that has been declared satisfactory for support of fill 

by the Geotechnical Consultant shall be scarified to a minimum depth of 6 inches.  
Existing ground that is not satisfactory shall be 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. 

 
2.3 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 evaluated by the Geotechnical 
Consultant during grading. 

 
2.4 Benching:  Where fills are to be placed on ground with slopes steeper than 5:1 

(horizontal to vertical units), the ground shall be stepped or benched.  Please see 
the Standard Details for a graphic illustration.  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 
the fill. 

 
2.5 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. 
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3.0 Fill Material 
 

3.1 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. 

 
3.2 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 such 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 
underground construction. 

 
3.3 Import:  If importing of fill material is required for grading, proposed import 

material shall meet the requirements of Section 3.1.  The potential import source 
shall be given to the Geotechnical Consultant at least 48 hours (2 working days) 
before importing begins so that its suitability can be determined and appropriate 
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 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 the American Society of Testing and 
Materials (ASTM Test Method D1557-91). 

 
4.3 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 D1557-91).  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 
with uniformity. 
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4.4 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 D1557-91. 

 
4.5 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). 

 
4.6 Frequency of Compaction Testing:  Tests shall be taken at intervals not exceeding 

2 feet in vertical rise and/or 1,000 cubic yards of compacted fill soils 
embankment.  In addition, as a guideline, at least one test shall be taken on slope 
faces for each 5,000 square feet of slope face and/or each 10 feet of vertical height 
of slope.  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. 

 
4.7 Compaction Test Locations:  The Geotechnical Consultant shall document the 

approximate elevation and horizontal coordinates of each test location.  The 
Contractor shall coordinate with the project surveyor to assure that sufficient 
grade stakes are established so that 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. 

 
 
5.0 Subdrain Installation 
 

Subdrain systems shall be installed in accordance with the approved geotechnical 
report(s), the grading plan, and the 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 by a land surveyor/civil engineer for line and grade after installation and prior to 
burial.  Sufficient time should be allowed by the Contractor for these surveys. 
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6.0 Excavation 
 

Excavations, as well as over-excavation for remedial purposes, shall be evaluated by the 
Geotechnical Consultant during grading.  Remedial removal depths shown on 
geotechnical plans are estimates only.  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. 

 
7.0 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). 

 
7.3 Jetting of the bedding around the conduits shall be observed by the Geotechnical 

Consultant. 
 
7.4 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. 
 
7.5 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. 

 
7.6 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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