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1. Introduction and Purpose

This technical memorandum (TM) was initially prepared to document supported details for the Delta
Conveyance Project (Project) Engineering Project Reports, (DCA, 2022a, 2022b). At that time of
submittal in 2022, the Delta Conveyance Authority (DCA) prepared two Engineering Project Reports, one
report for the Central Corridor and Eastern Corridor and another report for the Bethany Reservoir
Alternative. In December 2023, the Environmental Impact Report (EIR) (DWR, 2023) was released and
stated that the Bethany Reservoir Alternative would be the selected Project and renamed it as the
Bethany Reservoir Alignment.

In September 2024, this TM was prepared to describe the selected Delta Conveyance Project, the
Bethany Reservoir Alignment. No technical changes and recommendations are presented since the Final
Draft Submittal in 2023. It should be noted that the term "Central Corridor” is no longer a part of the
Project and the terms “Eastern Corridor” or “East Corridor” should be here on interpreted as part of the
Bethany Reservoir Alignment only from Intake C-E-3 down to Lower Roberts Island Tunnel Launch Shaft.
It also should be noted that some references to the Central and/or Eastern Corridors remain in the TM
to provide a greater extent of background information for portions of the Delta between the intakes and
Clifton Court Forebay which also influence design considerations for the Project.

1.1 Organization

This TM is organized as follows:

Introduction

Purpose

Overview

Liquefaction Potential Calculations

e Liquefaction Mitigation Calculations

e Findings

e Conclusions

e References

e Attachment 1 — Map of Analysis Locations

e Attachment 2 — Documentation of Analytical SPT Procedure
e Attachment 3 — Documentation of Analytical CPT Procedure
e Attachment — 4 Shear Wave Velocity Measurements from DCW-CPT-027

2. Purpose

This technical memorandum (TM) was prepared to summarize the liquefaction potential and a possible
liguefaction mitigation approach at the intakes, pumping plant, and tunnel shaft sites for the Delta
Conveyance Project (Project) Bethany Reservoir Alignment. The conceptual level analysis presented in
this TM is to support the development of conceptual footprint for key Project elements. A detailed site-
specific liquefaction analysis for these and other Project elements, including the tunnels, will be
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performed upon acquisition of additional geotechnical information during future design phases of the
Project.

3. Overview

The Project includes the following key facilities:

e Two intake structures on the Sacramento River (C-E-3 and C-E-5)

e Underground Bethany Reservoir Pumping Plant (BRPP) and Surge Basin

e Bethany Reservoir Aqueduct (Aqueduct), leading from BRPP to Bethany Reservoir Discharge
Structure

e Bethany Reservoir Discharge Structure

e Bethany Reservoir Alignment tunnel and associated shafts

This TM presents a conceptual evaluation of the liquefaction potential of the foundation soils at the
following locations, as shown in Attachment 1:

e Two intake sites
e BRPP and Surge Basin
e Bethany Reservoir Discharge Structure Tunnel shaft sites along the Bethany Reservoir Alignment

A deep mechanical mixing (DMM) approach was considered to reduce the liquefaction susceptibility of
the soils, raising the factor of safety (FS) related to liquefaction to greater than 1. By enclosing
potentially liquefiable soils in a DMM soil-cement grid, cyclic loading (e.g., earthquake) in the soils would
be reduced because most of the earthquake loads would be absorbed by the stiffer soil-cement grid and
the generation of excess pore pressure would be slowed. The grid would also form a boundary to
restraint soil’s lateral deformations.

3.1 Geotechnical Information

The DWR collected preliminary geotechnical exploration data in the Delta from 2009 to 2012 and on
Bouldin Island in 2018, while preparing the Environmental Impact Report and Environmental Impact
Statement for the former WaterFix Project. Approximately 125 soil borings and 85 cone penetrometer
tests (CPTs) were completed for the WaterFix Project between 2009 and 2013 (DWR, 2013); an
additional 11 soil borings and 13 CPTs were completed on Bouldin Island in 2018 (DWR, 2018); and 11
soil borings and 7 CPTs were completed in 2020 (DWR, 2020). Additional soil boring and CPT sounding
logs were also available from DWR’s Atlas database and were used to supplement geotechnical
information collected for Delta Conveyance while other data was digitized by DCA from nearby projects.
References for each source of geotechnical data are given in the sections in which they are used.

Geotechnical data from these preliminary investigations indicate the Sacramento-San Joaquin Delta
region is dominated by marsh and tidal estuary deposits, with interbedded alluvium, from the
Sacramento and San Joaquin Rivers. The local geological setting is complex, and can be characterized by
buried river channels, abundant sand lenses, and upper layers of organic-rich soil. The groundwater level
is generally about 5 feet below ground surface (bgs) within much of the Delta, however, historical boring
logs at the C.W. Bill Jones Pumping Plant (Central Valley Project) indicate the groundwater level deepens
toward the southern end of the Delta (DWR, 2013).

South of the BRPP location, the geology changes beyond the margins of the historical Delta and consists
of colluvium from the Coast Range. Farther to the south, the Bethany Reservoir Discharge Structure is
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underlain by the Panoche Formation, consisting of marine sandstones, clay shales, and minor siltstones.
The sandstones are occasionally concretionary, and the clay shales are often thinly bedded, deeply
weathered, soft, and friable. These sedimentary formation beds generally dip to the northeast at

20 degrees from horizontal.

3.2 Seismic Ground Motions

The current draft Project seismic design criteria specify a combination of probabilistic and deterministic
ground motions for conceptual design, depending on the facility type, as discussed in the Concept
Engineering Report (CER) Appendix G1 Concept Seismic Design and Geohazard Criteria. Preliminary
probabilistic and deterministic seismic hazard analyses were performed using the latest generation of
earthquake ground motion attenuation relationships and fault source models (as of 2021). Table 1
summarizes the preliminary ground motions by facility that were used in the liquefaction analyses. The
Peak Ground Acceleration (PGA) values presented in this table are those at the ground surface and were
estimated by multiplying the amplification factors obtained from the site response analysis (CER
Appendix G3 Concept Design Seismic Site Response Analysis) to the Maximum Design Earthquake (MDE)
or Maximum Credible Earthquake (MCE) PGAs at the reference site. The development of reference MDE

and MCE ground motions and amplification factors is detailed in the site response analysis TM (CER

Appendix G3).

Table 1. Preliminary Ground Motions at the Selected Project Facility Sites

Controlling | Peak Ground
Maximum Design Earthquake Ground | Magnitude | Acceleration | Amplification
Facility Motions!?! (Mw)®! (% of g)'! Factorld!

Can.al Ranch Tract Envelope of 2.,475-year.prjol:'>ablllst|c and 6.60 033 1.02
Maintenance Shaft 84th-percentile deterministic
Intake C-E-3 Envelope of 975—year pr.o!oa.blllstlc and 6.60 0.30 0.67

84th-percentile deterministic
Intake C-E-5 Envelope of 975—year pl:OF)a-bI“StIC and 6.60 033 0.88

84th-percentile deterministic
King Island Envelope of 2,475-year probabilistic and
Maintenance Shaft 84th-percentile deterministic 6.70 0.36 0.75
Lower Roberts Island Envelope of 2,475-year probabilistic and
Launch Shaft 84th-percentile deterministic 6.70 0.39 0.52
New Hope Envelope of 2,475-year probabilistic and 6.60 035 0.66
Maintenance Shaft 84th-percentile deterministic ) ) )
Terminous Tract Envelope of 2,475-year probabilistic and
Reception Shaft 84th-percentile deterministic 6.70 0.45 0.60
Twin Cities Launch Envelope of 2.,475-year.prjol:.>ablllst|c and 6.50 031 0.92
Shaft 84th-percentile deterministic
UpF)er Jones Tract Envelope of 2.,475-year.prjol:'>ablllst|c and 6.80 0.47 0.45
Maintenance Shaft 84th-percentile deterministic
Union sand Tunnel |00 etearound | 60 055 037
Maintenance Shaft P & ) ' '

motions
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Controlling | Peak Ground
Maximum Design Earthquake Ground | Magnitude | Acceleration | Amplification
Facility Motions!®! (Mw)te (% of g)t! Factor!®

Bethany Reservoir 2019 CBC (MCE) 6.90 0.58 0.57
Pumping Plant

Bethany Reservoir I . e
Discharge Structure 975-year probabilistic ground motions 6.90 0.59 N/A

2l Delta Conveyance Draft Seismic Guidelines (CER Appendix G1)

] Controlling earthquake magnitude for deterministic ground motions.

[l For a reference stiff soil site (Site Class D, with reference seismic shear-wave velocity (Vs3o) = 1,100 feet per second [fps] or
335 meters per second) (CER Appendix G3).

[ Factors calculated from results of 1-D site response analysis (CER Appendix G3).

Notes:

% = percent

g = acceleration due to gravity

My = moment magnitude

N/A = not applicable

4, Liquefaction Potential Calculations

4.1 Analytical Standard Penetration Test Procedure

Liquefaction potential was evaluated at the selected facility sites, as listed in Table 1 above, using the
approach of Youd et al. (2001). At each site, a factor of safety against liquefaction was calculated as the
ratio of liquefaction resistance to earthquake loading. This section summarizes the procedures followed
to determine the FS of native soils within each borehole and site.

Liquefaction resistance can be quantified using the cyclic resistance ratio (CRR), calculated as a function
of standard penetration test (SPT) N-value or CPT cone resistances. The CRR is typically normalized for
an earthquake magnitude of 7.5 (CRR;s). The earthquake loading is expressed using the cyclic stress
ratio (CSRy), calculated as a function of earthquake loading, stress, and depth. The following FS
calculation was used at each location and depth for which an SPT N-value (SPTn) was recorded:

CRR7 5

F§S = —=
CSRy

(MSF)(Ko)(Ko5) [1]

Where:

MSF is a magnitude scaling factor
K4 is the ground slope/static shear stress correction factor
K5 is the overburden stress correction factor

For a comprehensive discussion of these parameters, refer to Youd et al. (2001). For the conceptual-
level analyses summarized herein, the liquefaction of clayey soils was considered possible if the
plasticity index (PI) was less than 7 (Idriss and Boulanger, 2008).

The CRR at each facility was scaled by an age factor K. Preliminary radiocarbon dating tests collected on
Bouldin Island and Lower Roberts Island indicate that the average age of the Modesto formation (Qm) is
approximately 10,000 years before present, and the Riverbank Formation’s (Qr) age is approximately
40,000 years before present. Following the methodology described in Hayati et al. (2008), the ages of
these geologic units result in approximate age factors of K= 1.5 and 1.6, respectively. The depths to the
Modesto (Qm) and Riverbank Formation (Qr) at each site were taken from Maier et al. (2013) and Gatti
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et al. (2013), and they are indicated in the SPT analysis tables with the qualifier (m) and (r) for Modesto
Formation and Riverbank Formation, respectively.

At each site, an unimproved (native) FS against liquefaction was calculated as the ratio of soil cyclic
resistance ratio to cyclic shear stress ratio. An improved FS is also calculated and reflects the improved
conditions after implementing a grid of DMM walls.

4.2 Analytical Cone Penetration Test Procedure

Liquefaction was also analyzed using representative CPT data at each site with the software CLiq 3.0
(Geologismiki, 2020). The resulting FS versus depth plots were analyzed in conjunction with the
liquefaction potential index (LPI) plots at each site to produce an anticipated liquefaction depth. The LPI
can be used to evaluate the potential of liquification in a one-dimensional soil column by illustrating the
thickness of liquefiable soil layers, which helps to predict the overall performance of the whole site (Jha,
2009). A review of the LPI plot at each site, along with the value of the FS against soil liquefaction, allows
for a holistic evaluation of liquefaction susceptibility. Similarly, age factors were also applied to the Qr
and Qm soils in the CPT analyses, as described in Section 4.2.

The results of the SPT-based liquefaction analysis are in general consistent with those of the CPT-based
analysis, as they suggest similar depths of liquefiable soils (a FS against liquefaction of 1.0 or less). For
this conceptual analysis, however, the larger depth of liquefaction calculated using these two
approaches was used.

The results of the CPT-based liquefaction analysis were somewhat inconsistent with those of the
SPT-based analysis at the BRPP site. The CPT-based analysis results suggest significant liquefaction from
depths of about 10 to 75 feet, whereas little to no liquefaction is predicted by the SPT data. These are
due to the soil type determination using the CPT data, which resulted in being classified as sandy/silty
soils, whereas the observed and logged soil types in the adjacent soil boring were clayey sand and sandy
clay. As sandy/silty soils are susceptible to liquefaction, more widespread liquefaction is predicted by
the CPT data.

5. Liquefaction Mitigation Calculation

This section summarizes the steps taken to determine the improved FS against liquefaction resulting
from an implemented soil-cement grid (DMM panels) for soils within each borehole at each site. The
improved FS is calculated in a similar manner as described in Section 4 above, but using a reduced cyclic
stress ratio (CSR)) following the procedures of Nguyen et al. (2013):

CSR, = CSRyR,4 [2]
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R, is a stress reduction coefficient and is a function of the ratio of wall to soil shear moduli (G,.),
replacement ratio defined as the ratio of DMM panel thickness to cell size (4,), equivalent shear factor
(C¢), and equivalent shear stiffness of the panels (y,.), defined as follows:

R.q = min{ ! 1} [3]

1 )
Gr(arCorrt g-(1-4n)

Where:

1704 )
Cc=1-05J1-4,, 9= [1 —(1-A4,)'3 (Gr 1) ] « min (Wall helght’ 1)

185 cell size

The soil shear moduli were estimated from the small-strain shear-wave velocities (V) measured in the
seismic CPTs. Where seismic CPT data were not available, the small-strain shear-wave velocities were

estimated from the unit weights and SPT N-values available in the soil borings, following the empirical
relationship established by Brandenburg et. al. (2010):

(4]

0.253n-m
V, = 87.8  Neo?5* ()

C/ly

Where:

nand m = 0.5 and 0.25, respectively, for sands
nand m = 0.75 and 0.3725 for silts
nand m = 1.0 and 0.5 for clays

The shear modulus of the soil-cement panels was taken as 285 thousand pounds per square inch [ksi]
(1.96 gigapascals [GPa]) (Kongsukprasert and Tatsuoka, 2007). The improved FS for soils was then
determined via a cell size sensitivity analysis, where the replacement ratio A,- was adjusted such that all
depths were considered unsusceptible to liquefaction. For this exercise, the following equation was
used:

FSI =
CSRy*Ryq

(MSF)(Ka)(Kq) [5]

6. Findings

The following subsections present the estimated maximum depths of potentially liquefiable soils and the
GMM replacement ratios (A) and spacings required to mitigate liquefaction (to achieve a factor of
safety against liquefaction of 1.0 or greater) at the key facility sites along the Bethany Reservoir
Alignment. For each analysis, a DMM panel thickness of 1 meter (36 inches) was assumed. As mentioned
above, the maximum depth of liquefaction at each site was taken as the larger of liquefaction depths
predicted using the SPT- and CPT-based approaches. All references to elevation are North American
Vertical Datum 1988 (NAVD88).

The results of analysis are expressed in terms of the required minimum DMM spacing and replacement
ratio and maximum depth of anticipated liquefaction. The minimum spacing is defined as the
center-to-center distance between the grid of DMM walls required to maintain a FS greater than or
equal to 1.0. The replacement ratio is defined as the percentage of area occupied by the DMM walls,
given the corresponding DMM wall spacing and thickness, over a given volume of improved ground.
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Attachment 2 summarizes the results of the calculated FS using the SPT N-values, where the liquefaction

potential is indicated as “no” for cases where the unimproved or improved FS is at or above 1.0 and

“yes” where the unimproved or improved FS is below 1.0, and Attachment 3 presents the calculated FS

and LPI plots using the CPT data.

6.1 Intake C-E-3

Intake C-E-3 is potentially to be constructed within alternating layers of coarse-grained and fine-grained
soils (Figure 1). Figure 2 provides a plan view of the available soil borings and CPTs conducted at this

location. Six soil borings at this intake site were drilled within the Sacramento River, with the river

bottom typically encountered between El. -20 and El. -25 feet. One additional soil boring (DCC-DH-001)
and one CPT (DCC-CPT-002) were also completed on the landside of the levee. The landside explorations
were advanced at approximately El. 13 feet and encountered fine-grained soils to approximately El. -20
feet, followed by interbedded fine- and coarse-grained soils. The explorations suggest that the landside
soil stratigraphy is consistent with the soils cataloged during the advancement of the in-river

explorations.

For the liquefaction analysis, the groundwater depth was set to 6 feet for the landside boring and 0 feet
for the overwater explorations. The surcharge due to the water was ignored for the analysis using the
in-river borings. This is considered reasonable as a significant portion of the site (that is, the area of the
sediment basin) would be excavated to approximately the same elevation as the bottom of the river.
Table 2 summarizes the averaged soil parameters for each soil layer at Intake C-E-3 site, and Table 3
summarizes the results of the SPT- and CPT-based analyses.
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Figure 1. Conceptual Geological Profile at Intake C-E-3
Notes: X-Axis is horizontal distance in feet. Profile is oriented northeast-southwest and faces northwest. Refer to

Figure 2 for location of soil borings and CPTs.
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Figure 2. Plan View of Available Borings and CPTs Used at Intake C-E-3 Site
Note: Plan view is oriented north-south.

Table 2. Summary of Soil Parameters at Intake C-E-3 Site

Layer Top | Total Unit | Average Average | Average Shear | Shear
(refer to El. Weight SPT Fines Wave Velocity | Modulus
Explorations Used | Figure 1) | USCS | (ft)[! (pcf) N-value® | Content (%) (ft/s)d G (ksi)
EXP3 1 CH 13 105 4 80 430 4.1
EXP3 2 SM -30 110 18 17 570 7.5
ML
EXP3 3 -50 115 11 51 490 6.3
(Qr)
EXP3 4 SP(Qr)| -60 120 34 21 690 12.8
EXP3 5 cL(ar)| -75 125 35 44 630 11.2
EXP3 6 SP(Qr)| -85 125 49 15 760 16.7
EXP3 7 cL(Qr)| -105 130 45 66 710 14.2

EXP3 = DCC-CPT-002[9!, DCC-DH-001!¥!, DCR3-DH-003!¢], DCR3-DH-005¢!, DCR3-DH-007'¢!, DCR3-DH-013¢], DCR3-
DH-014¢], DCR3-DH-015
2l Elevation is given in NAVD88 and represents an average of the idealized soil profile.

b1 provided for information only. Average value by soil layer not used in evaluation.

[ Shear wave velocity from DSP-07

[€] DWR (2020)
(] DWR (2013)

Table 3. Estimated DMM Cell Size, Minimum Replacement Ratio, and Depth of Liquefiable Soils at

Intake C-E-3 Site

Location Intake C-E-3
Average Minimum Calculated Spacing (meters / feet) 20/ 66
Replacement Ratio (%) 12
Predicted Depth of Liquefiable Soils (feet)® 60

2l Controlling exploration for depth from CPT analysis (CPT data from DWR, 2020)
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6.2 Intake C-E-5

Intake C-E-5 has the potential to be constructed within alternating layers of coarse- and fine-grained
soils (Figure 3). Figure 4 provides a plan view of the available soil borings and CPTs conducted at this
location. Two of the soil borings at this intake site were drilled within the Sacramento River, with the
river bottom typically encountered around El. -20 feet. Also, a CPT was also completed near the
northern end of the facility site for the WaterFix Project in 2013 and a historical borehole (pc80-pi-2)
was advanced on the landside of the levee for the former planned Peripheral Canal alignment.
Additionally, a drilled hole (DCC-DH-003) and a CPT (DCC-CPT-003) were recently completed near the
landside levee toe. The recent explorations were advanced at approximately El. 13 feet and
encountered coarse-grained soils to approximately El. -30 feet, followed by interbedded fine- and
coarse-grained soils that agreed with the adjacent overwater soil borings. All explorations at this facility
site encountered varying thicknesses of silt and clay, alternating with sand.

Similar to Intake C-E-3 site, the groundwater elevation was set to 10 feet for the landside borings and

0 feet for the overwater explorations for the liquefaction analysis. Table 4 summarizes the averaged soil
parameters for each soil layer at Intake C-E-5 site, and Table 5 provides the results of the SPT- and
CPT-based.
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Figure 3. Conceptual Geological Profile of Intake C-E-5

Notes: X-Axis is horizontal distance in feet. Profile is primarily south-north and faces west. The Sacramento River
location and depth are schematic only. Refer to Figure 4 for location of borings and CPTs.
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Figure 4. Plan View of Available Borings and CPT Used at Intake C-E-5 Site
Note: Plan view is oriented north-south.
Table 4. Summary of Soil Parameters at Intake C-E-5 Site
Layer Top | Total Unit | Average Average Average Shear
Explorations (refer to EIl Weight SPT Fines Shear Wave | Modulus
Used Figure 3) | USCS | (ft) (pcf) N-valuel® | Content (%) | Velocity (ft/s) | G (ksi)
EXP5 1 SP 10 115 6 26 450 5.1
EXP5 2 CL(Qr) -30 120 25 68 500 6.9
EXP5 3 SP(Qr) | -80 125 58 12 800 16.9
EXP5 4 CH(Qr) | -110 125 42 77 650 11.6
EXP5 5 sSM(Qr) | -120 130 54 30 750 16.4

EXP5 = DCC-DH-003!, DCC-CPT-003!°!, DCN4-CPT-0029, DCR5-DH-014!“), DCR-DH-004!", pc80-pi-2!°!

2l Elevation is given in NAVDS88 and represents an average of the idealized soil profile.
] provided for information only. Average value by soil layer not used in evaluation.

[ DWR (2020)

[ pWR (2013)

Table 5. Estimated DMM Cell Size, Minimum Replacement Ratio, and Depth of Liquefiable Soils at
Intake C-E-5 Site

Location Intake C-E-5
Average Minimum Calculated Spacing (meters / feet) 20/63
Replacement Ratio (%) 13
Predicted Depth of Liquefiable Soils (feet)! 50

2l Controlling exploration for depth from CPT analysis (CPT data from DWR, 2013 and DWR, 2020)
6.3 Union Island Tunnel Maintenance Shaft

The Union Island Tunnel Maintenance Shaft could be constructed within alternating layers of coarse-
grained and fine-grained soils, underlaying a surface layer of peat (Figure 5). Figure 6 provides the
available soil boring and CPT locations. No recent soil data were available for this site, so data from the
Peripheral Canal Project (DWR, 1967) were used. The historic boring was drilled at approximately -3 feet
elevation and samples were obtained by driving a 2.5-inch ID sampler. The subsurface soils at this site
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terminating around a depth of 22 feet, overlying a thin layer of silty clay that terminates around a depth

of 25 feet, followed by an additional layer of sand and silty sand terminating around 44 feet in depth

and ending in a high-plasticity clay.

For the liquefaction analyses, the groundwater depth was set to 0 feet bgs to reflect the mean water

surface of the nearby slough. Table 6 summarizes the average soil parameters for each soil layer at the
Union Island Tunnel Maintenance Shaft site, and Table 7 summarizes the results of the SPT- and
CPT-based analyses.
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Figure 5. Conceptual Geologic Profile at Union Island Maintenance Shaft Site
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Figure 6. Plan View of Available Soil Boring and CPT Used at Union Island Maintenance Shaft Site

Note: Plan view is oriented north-south
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Table 6. Summary of Soil Parameters at Union Island Tunnel Maintenance Shaft Site
Average Average
Layer Top Total Unit | Average Fines Shear Wave Shear
Explorations | (referto | Elev. Weight SPT Content Velocity Modulus G
Used Figure 5) | (feet) | USCS®™ (pcf)le! N-value (%) (fps)i! (ksi)
PC60-PCA-43
(BH#2) 1 3 PT 60 4 50 400 2.0
2 -10 SM 120 19 15 450 5.5
3 -25 CH 120 12 100 550 7.1
4 -28 SM 120 41 20 650 11.2
(Qm)
CH
5 -50 120 20 100 600 9.0
(Qm)
[(TDWR (1967)

bl Unified Soil Classification System

[ISoil parameters taken from DWR (1967), adjusted to be consistent with complementary explorations used in 1-D site
response analysis CER Appendix G3.

ldShear wave velocity taken from nearby seismic CPT measurements

Notes:

pcf = pound(s) per cubic foot

fps = feet per second

ksi = 1,000 pounds per square inch

Qm = Modesto formation

Table 7. Estimated DMM Cell Size, Minimum Replacement Ratio, and Depth of Liquefiable Soils at
Union Island Tunnel Maintenance Shaft Site

Location Union Island Tunnel Maintenance Shaft
Minimum Calculated Spacing (meters / feet) 14 /45
Replacement Ratio (%) 14
Predicted Depth of Liquefiable Soils (feet)! 30

el CPT used from HTE (2008)
6.4 Bethany Reservoir Pumping Plant

The BRPP may be constructed within alternating layers of coarse-grained and fine-grained soils

(Figure 7). Figure 8 provides the available soil boring locations. The soil borings drilled near this site
(DCW-DH-014 and WAPA-SLTP-B3) were drilled at El. 22 and El. 61 feet, respectively (SLTP, 2018). The
SLTP exploration was located at an elevation approximately 20 feet higher than the proposed BRPP, so
the top 20 feet of soil was disregarded. This SLTP exploration encountered clayey sand to a depth of

7 feet, followed by a 5-foot-thick silty sand layer before reaching an additional 5-foot layer of lean clay
and overlying a 10-foot layer of silty sand, ending in a thin layer of sandy lean clay.
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Figure 7. Conceptual Geological Profile at Bethany Reservoir Pumping Plant Site
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Figure 8. Plan View of Borings and CPTs Used Near Bethany Reservoir Pumping Plant
Note: Plan view is oriented north-south.

For the liquefaction analyses, the groundwater depth was set to 30 feet bgs to reflect the groundwater
measurement taken in the field during drilling of a nearby soil boring (DWR, 2013). Table 8 summarizes
the average soil parameters for each soil layer at the BRPP site. Liquefaction was predicted in an isolated
zone at a depth of approximately 35 feet in the clayey sand layer using the SPT data. The presence of
high clayey fines at this depth (90% Fines Content, see Table 8) would mitigate this isolated risk of
liquefaction. For this reason, no ground improvement is anticipated or required at the BRPP site to
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address liquefaction. More refined analyses will be performed to confirm this during future design
phases.

Note, there is a CPT sounding at this site (CPT DCW-CPT-027). However, given the significant
underprediction of Ngo values in the CPT as compared to those measured in an adjacent soil boring, the
calculated liquefaction prediction results from the CPT are not considered representative of the
conditions at the Bethany Reservoir Pumping Plant site. Furthermore, downhole shear wave velocity
measurements, normalized for overburden pressure (Vs1), from CPT DCW-CPT-027 reported no values
below 700 fps (see Attachment 4), which indicates the soils are not subject to liquefaction at this site
(Andrus & Stokoe, 2000).

Table 8. Summary of Soil Parameters at Bethany Reservoir Pumping Plant Site

Total Average Average
Layer Top Unit Average Fines Shear Wave Shear
Explorations (refer to Elev. Weight SPT Content Velocity Modulus
Used Figure7) | (feet) uscs'd (pcf)@! | N-value (%) (fps)t! G (ksi)
DCW-DH-014], 1 SC (Qm) 115 18 39 600 10.2
WAPA-SLTP- 50
B3
2 CL (Qm) 120 10 90 550 8.0
37
3 SM (Qm) 120 18 33 650 10.7
33
4 CL (Qm) 120 22 75 650 11.0
23
l(IDWR (2013)

bl SLTP (2013)

[ Unified Soil Classification System

[ Soil parameters taken from DWR (1967), adjusted to be consistent with complementary explorations used in 1-D site
response analysis (CER Appendix G3).

lel Shear wave velocity taken from nearby seismic CPT measurements
Notes:

% = percent

pcf = pound(s) per cubic foot

fps = feet per second

ksi = 1,000 pounds per square inch

Qm = Modesto Formation

6.5 Bethany Reservoir Discharge Structure

The Bethany Reservoir Discharge Structure would be constructed within soft sedimentary rock of the
Upper Cretaceous Panoche formation. The formation consists of interbedded shales, sandstones, and
occasional siltstones (DWR, 2016). The groundwater level is anticipated to be near the same elevation as
the nearby Bethany Reservoir.

The available shear wave velocities measured from Boring DH-1 (DWR, 2016) were normalized for
overburden pressure and reported values no lower than 3,800 fps, which indicate no potential for
liguefaction at this site (Andrus & Stokoe, 2000). Given the lack of liquefiable soils at this site, no ground
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improvement should be required for the purposes of liquefaction mitigation at the Bethany Reservoir
Discharge Structure site.

6.6 Other Facility Sites

For facilities listed in Table 1 that were not analyzed using the SPT N-values, the CPT-based analysis of
liquefaction potential was performed using the nearest CPT explorations, as shown in Attachment 1.
Table 9 summarizes the findings of analyses performed using the CPT data obtained near the tunnel
shaft sites. Note, the nearest CPTs to some of these shaft sites are up to 2 miles away.

Table 9. Results of CPT-based Liquefaction Analyses at Selected Tunnel Shaft Sites

Controlling Liquefaction/
Magnitude | PGA | Amplification | Mitigation
Shaft Site CPT Used in analysis! (Mw)®! (% of g)l|  Factorld! Depth (feet)
New Hope DCEA1-CPT-005, DCE-CPT-013 6.60 0.35 0.66 40
Terminous Tract!e DCT-CPT-013 6.70 0.45 0.60 20/
Twin Cities DCE-CPT-008 6.50 0.31 0.92 0
King Island DCEA1-CPT-022 6.70 0.36 0.75 15
Lower Roberts Island DCE-CPT-IS)g:_,CI?)(_ZrIfQZI?-)CPT-OZ& 6.70 0.39 0.52 30
Upper Jones Tract!’ EBMUD-MWH-CPT-05 6.80 0.47 0.45 15
DCE-CPT-014, DCE-CPT-01
Canal Ranch Tract®! CE-C DgE-CIPT(-ZOI(E:S 015, 6.60 0.33 1.02 20

(3] DWR (2013), DWR (2021), DCA (unpublished), MWH (2014)

b Controlling earthquake magnitude for deterministic ground motions.

[l For a reference stiff soil site (Site Class D, with reference seismic shear-wave velocity (Vs3o) = 1,100 feet per second [fps] or
335 meters per second) (CER Appendix G3).

Il Factors calculated using 1-D site response analysis (CER Appendix G3).

el Facility has been added to current Delta Conveyance alignments.

lpeak Ground Acceleration and Amplitude Factor interpolated from adjacent facility sites.

el CPT used in analysis is 1.5 miles west of the proposed Terminous Tract site. Liquefaction mitigation depth assumed to be
similar to Canal Ranch Tract based on mapped geologic conditions

Notes:

% = percent, PGA = peak ground acceleration, g = acceleration due to gravity, M,, = moment magnitude

7. Conclusions

Liquefaction potential was identified at selected key facility sites located along the Bethany Reservoir
Alignment. The maximum depth of significant liquefaction and the required minimum ground
improvement, if any, were also developed based on the results of these liquefaction analyses. Since the
soil underlying the BRPP is dominated by clays, it appears that no ground improvement to address
liquefaction is anticipated at this site. Similarly, given the lack of liquefiable soils near Bethany Reservaoir,
no ground improvement is anticipated for liquefaction mitigation at the Bethany Reservoir Discharge
Structure.

For this conceptual design, it is recommended that the design should incorporate a viable ground
improvement to reduce the risk of liquefaction and the resulting strength loss, settlements, and lateral
spreading. Installation of a grid of DMM panels is considered a viable option for these facilities. Around
the sedimentation basin and under levees, the DMM walls could include bentonite mixture, where they
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will function as hydraulic barriers. The walls could also include steel H-beam reinforcement to serve as
excavation support on either side of the planned inlet conduits and as required to facilitate construction
phasing.

The recommendations presented herein shall be considered preliminary. Many of the selected facility
sites have limited soil data, and for some sites, soil data from distant away were used. The liquefaction
potential analyses and the recommended ground improvement, therefore, shall be reevaluated during
future design phases, as additional site-specific soil and groundwater data are obtained.
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Intake 3 Analytical Results

DCC-DH-001

DCR3-DH-003

DCR3-DH-005

DCR3-DH-007

DCR3-DH-013

DCR3-DA-014

Min Spacing (1) 6583 Min Spacing (1) 371 Min Spacing (1) 583 Min Spacing (1) 643 WMin Spacing (1) a4 WMin Spacing (1) 583
Replacement Ratio Replacement Ratio Replacement Ratio 1% Replacement Ratio 10% Replacement Ratio Replacement Ratio 1%
Unimproved Improved Unimproved Improved Unimproved Improved Unimproved Tmproved Unimproved improved Unimproved Improved
el Soil Liquefaction Liquefaction Ele Sal Liguefaction Liguefaction Ele Soil Liguefaction Liquefaction E Sal Liguefaction Liguefaction Eley il Liquefaction Liquefaction [T Sal Liguefaction Liguefaction
(f) Type Concern? Concern? I Tyoe ncern I Type Concern? ncern’ Type ncern I jpe ncen ncern I Tyoe Concern? ncern’
L NO-Above GW_| NO-Above GW. E P YES NO. - m YES NO. NO. NO. E YES NO. E s YES NO.
L NO-Above GW_| _NO-Above GW. C NO NO. - m YES [ E YES NO. E NO NO - £ YES NO.
NO NO L YES NO - T NO NO E NO NO - L YES NO E Sm YES NO
E [T NO NO E L YES NO E T YES NO - YES NO E YES NO E B NO NO
5 < NO NO. g NO NO. E a NO NO. E EXIY NO NO. E L YES NO. E [ NO. NO.
E NO NO. E NO NO. E EX] NO NO. E EX NO NO. E L YES NO. E M NO NO.
E YES NO 5 U NO NO E B NO NO E [ NO NO E L YES NO 5 GW-GM NO NO
E E NO NO E L NO NO 5 5 NO NO i [ NO NO i NO NO 5 a NO NO
E EX NO. NO. E a NO NO. - a NO NO. - a NO NO. - L NO NO. E a NO NO.
E P NG NO - o NG NO - M NG NO - NG NO - L NG NO E P NG NO
E X NO NO E v NO NO E cH NO NO E c NO NO E L NO NO E X NO NO
E SPSM NO NO E NO NO E o NO NO - NO NO E YES NO 100 B NO NO
E EY NO NO BT NO NO E a NO NO E NO NO E NO NO. 105 EX3Y] NO. NO.
E M NO NO. 110 E NO. NO. 100 o NO NO. E NO NO. T NO NO. S S NO NO.
E I3 NO NO 12 Spsm NO NO 105 0 NO NO 103 NO NO “109 NO NO 115 a NO NO
i L NO NO 116 SPsm NO NO 110 B NO NO 108 Swsm NO NO 118 L NO NO 120 E NO NO
E NO. NO. 121 NO. NO. 115 EXM] NO. NO. 13 NO. NO. E) M NO. NO. 125 L NO. NO.
E NO. NO. 31 NO NO 20 [T NO NO 18 NO [ 29 v NO NO. 30 a NO NO
E NO NO 31 NO NO 25 ) NO NO 23 e NO NO 39 e NO NO 40 e NO NO
E NO NO 36 NO NO 130 v NO NO. 128 [ NO NO. 148 S NO NO s [T NO NO
1 NO NO| a1 w NO NO. EE N NO NO. 133 < NO NO. 145 E NO NO. 150 a NO NO.
<106 L NO NO ET5) vp NO. NO. a0 s NO NO. 131 c NO NO. T EX NO NO. 160 [ NO NO.
ET NO NO 159 NO NO 165 [ NO NO
116 L NO. NO. 169 a NO. NO. 70 c NO. NO.
ated PGA ond M from LCI[2021] and PGA reduction fact:

to Riverbank Fm. (K=1.6) at




Intake 5 Analytical Results
CD

003 DCRE-DA-014 DCRDH-004 [
Min Spacing (1) 7 Min Spacing (1) 53 Min Spacing (1) % Min Spacing (1) NA
Replacement Ratio 5% Replacement Ratio 7 Replacement Ratio 2% Replacement Ratio 0%
Improved Unimproved Improved Unimproved Improved Unimproved Improved
i Liquefaction ® Soil Liquefaction Liquefaction ® Liquefaction Liquefaction Soil Liquefaction Liquefaction
() Concern? [ Type Concern? Concern? [ Concern? Concern? Type Concern? Concern?

M NO-Above GW EX3 YES NO S NO P NO NO

™ NO-Above GW | _NO-Above GW E SPSC NO NO E YES NO 5P NO NO

sm NO E L NO NO E NO NO [ NO NO

sm NO NO NO NO YES NO o NO NO

sC YES NO NO NO NO NO [T NO NO
5 SV NO NO E NO NO - o NO NO
E SCsm YES NO E NO NO E L YES NO
E YES NO NO NO [T YES NO
- E NO NO E NO NO E s YES NO
E E YES NO E L NO NO 5 @ NO NO
E a NO NO E S-S NO NO 5 [ NO NO
a NO NO 03 B NO NO [ NO NO
& NO NO 108 EX NO NO [y NO NO
E a NO NO 13 S NO NO E B NO NO
SWsm NO NO v E NO NO 3 NO NO
o NO NO 23 a NO NO 100 S NO NO
[T NO NO 18 < NO NO 105 3 NO NO
E ML YES NO 138 < NO NO “110 ™ NO NO
Gr-GM NO NO. a3 a NO NO. v 3 NO NO
ET NO NO B L NO NO 20 3 NO NO
EX] NO NO 153 M NO NO v ] NO NO
01 EX] BT [T NO NO 130 o NO NO
106 E 135 M NO NO
111 S 140 M NO NO
“116 [T s B NO NO
1 ™ 150 5P NO NO
126 B 155 3 NO NO

ng depth to Modesto Fm. |




Bethany § 3 B 2 Analytical Results

WAPA-SLTP-B3 (Pumping Plant)

DCW-DH-014 (Pumping Plant)

PC60-PCA-43 (Union Island Shaft)

Min Spacing (ft) N/A Min Spacing (ft) N/A Min Spacing (ft) 45
Replacement Ratio 0% Replacement Ratio 0% Replacement Ratio 14%
Unimproved Improved Unimproved Improved Unimproved Improved
Elev Soil Liquefaction Liquefaction Elev Soil Liquefaction Liquefaction Elev Soil Liquefaction Liquefaction
(ft) Type Concern? Concern? (ft) Type Concern? Concern? (ft) Type Concern? Concern?
60 SC NO-Above GW NO-Above GW 17 CL NO NO -10 PT YES NO
56 SC NO-Above GW NO-Above GW 11 CL NO NO -14 SM YES NO
51 CL NO NO 6 CL NO NO -17 SP YES NO
46 SC NO-Above GW NO-Above GW -1 CL NO NO -26 CH NO NO
41 SM NO-Above GW NO-Above GW -4 SC NO NO -28 SP YES NO
36 CL NO NO -9 SC NO NO -31 SM YES NO
31 SM NO NO -14 SC NO NO -42 SP NO NO
26 CL NO NO -21 CL NO NO -51 CH NO NO
21 CL NO NO -24 CL NO NO
-29 CL NO NO
-34 CL NO NO
-39 CL NO NO
-44 CL NO NO
-49 CL NO NO
-54 CL NO NO
-59 ML NO NO
-64 CH NO NO
-69 CL NO NO
-74 CH NO NO
-79 CL NO NO

Using updated PGA and M from LCI(2021) and PGA reduction factor from 1-D response analysis
BPP: Assuming depth to Modesto Fm. (K=1.5) at 10ft, depth to Riverbank Fm. (K=1.6) at 60ft (USGS Profile West)

Union Island: Assuming depth to Modesto Fm. (K=1.5) at 15ft

Note:
NO:FS21
YES:FS<1
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-é 75 gT” Ig;.:'tty Idn( _é .‘ -é 75 » __g- %
ay iity clay e
8 Cia 8 | 8 8
80 80
Clay -
38
Clay
85 Sand & silty sanc | 85
Silty sand & sandy silt PY
90 ‘ 90
Clay & silty clay -‘ 42
95 Sj—l—t, sand & sand y silt ‘ 95
100 Sand & silty sand -‘ 100 46—
105 andy o'rr 105
sandy silt -‘
110 blay -‘ 110 50
clay
115 clay -‘ 115 52
cla -
120 Y 120 54
.
125 clay -‘ 125
sandy silt 58
130 clay 130
sandy silt -‘
135 Silt aajd & sandy sil -‘ 135
140 Clay & silty clay 140
Silty sand & sandy silt -‘
145 Silty sand & sandy si 1 145
T T T T T T T T T T | T T T T T
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 0 0.5 1 1.5 2 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0 5 10 15 20
SBT (Robertson et al. 1986) Factor of safety Settlement (in) Liquefaction potential
Analysis method: NCEER (1998) G.W.T. (in-situ): 1.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 7.00 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,;:  6.60 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.29 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based

CLiqg v.3.0.3.4 - CPTU data presentation & interpretation software - Report created on: 6/10/2021, 10:44:39 AM 1
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Project: DCA Liquefaction Evaluation CPT: Bacon Is_DCT-CPT-026
Location: Total depth: 100.31 ft
Soil Behaviour Type FS Plot Vertical settlements LPI
0 0 0
2 2 2
4 HAND AUGER 4 HAND AUGER
6 6 4
8 ﬂrg-anir‘ soil 8
10 Clay 10 6
12 Organic soil 12 8
14 Organic soil 14 10
16 ity 16
Clay & jity clay =
18 Clay & silty clay 18 — 12
20 Silty sand & sandy silt 20
22 22 14
24 Sand & silty 'sand 24 16
26 26
28 Silty sand & sandy silt 28 18
30 Very dense/stiff soil 30
Very dense/stiff soil 20 /
32 Very dense/stiff soil 32
34 'Sand & silty sand 34
36 36
38 Sand & silty sand 38
40 Very dense/stiff soil 40
42 Sand & silty sand 42
44 44
46 Silty sand & sandy silt . 46 30
g 4 Clay g £ 48 £
_é 50 Clay & g_;]_ty "Iny _é _é 50 %
8 52 Silty sand & sandy silt 8 8 52 8 34
54 Sand & s!Ity sand 54
56 :an: z s!::y sand 56
and & silty sana
58 Silty sand & sandy silt 58
60 Clay 60
62 Clay & silty clay 62
64 Cla aémy clay 64
Clay & silty clay
66 Clay & silty clay 66 44
68 Silty sand & sandy silt 68
70 Sand & silty san 70 46
72 Sand & silty sand o)
Silty sand & sandy silt
74 Sand & silty sanc 74
76 Silty sand & sandy si 76
78 Silty sand & sandy si 78
80 Sand & silty san 80 52
82 Silty sand & sandy silt 82
84 Clay & silty clay 84
86 Sand & silty sand 86 561
88 Silty sand & sandy silt 88
Clay &qilty clay
90 Clay 90
Clay & silty clay
92 Silty sand & sandy silt 92 60
94 b'?ij‘Fi y clay L 94
96 Silty sand & sandy si 96
8 Sand & silty sand 98 64
100 T T T T T T T T T T T T 100 T
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 0 0.5 1 1.5 2 0.1 0.2 0.3 0.4 0.5 0.6 0 5 10 15 20
SBT (Robertson et al. 1986) Factor of safety Settlement (in) Liquefaction potential
Analysis method: NCEER (1998) G.W.T. (in-situ): 0.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 7.00 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,;:  6.60 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.29 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based

CLiqg v.3.0.3.4 - CPTU data presentation & interpretation software - Report created on: 6/10/2021, 10:12:13 AM 1
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Project: DCA Liquefaction Evaluation CPT: Banks Connection_DCW-CPT-026
Location: Total depth: 83.33 ft
Soil Behaviour Type FS Plot Vertical settlements LPI
0 0 0 0 ]
2 2 2
4 HAND AUGER 4 AND AUGER 4 HAND AUGER 4
6 Silty sand & sandy si 6 6
Sand & silty sand
8 Silty sand & sandy silt 8 8
10 J 10
Silty sand & sandy silt
12 Clay & silty clay 12
14 Silty sand & sandy s 14
Silty sand & sandy silt
16 Clay & silty clay 16
Silty sand & sandy si
18 Sand & silty sand j‘ 18 14
20 Silty sand & sandy silt 20
22 Clay & silty clay 22
Clay & silty clay
24 Clay & silty clay 24 °
26 Clay & silty clay 26 r
Silty sand & sandy silt
28 Clay & silty clay 288 22
Silty sand & sandy silt r
30 Clay & silty clay 30 J
32 32189 l
Silty sand & sandy silt
34 Y Y 34-8° J-
36 365 ® —
38 Clay & silty clay 38 30
£ 40 £ 4 £ 40 £
S 4 Silty sand & fandy silt 54 5 4% S
o Clay & silty clay Q [=% =%
8 44 Clay & silty clay 8 44 8 44 a
. . L4 ==
46 Silty sand & sandy S\T 46 46 36
Clay & silty clay
8 Silty sand & sandy silt 8 8 ? —
50 50 50
52 Clay & silty clay 52 52
54 54 549 o p— 42
Silty sand & sandy silt
56 Clay & silty clay 56 56 44
Clay & silty clay
8 Clay & silty clay 8 8
60 Silty sand & sandy silt 60 60 ® —
62 62 62
64 Clay & silty clay 64 64
66 66 66 52
68 68 68
Silty sand & sandy silt 54
70 70 70 °
72 72 72
74 Clay & silty clay 74 74
76 76 76
78 Silty sand & sandy silt 78 78 ° __ 62
80 80 80
82 Sand & silty san 82 82
| LI LI LI LA L L T T T T T T T T T T T T
0o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 0 0.5 1 1.5 2 0 0.05 0.1 0.15 0.2 0.25 0.3 0 5 10 15 20
SBT (Robertson et al. 1986) Factor of safety Settlement (in) Liquefaction potential
Analysis method: NCEER (1998) G.W.T. (in-situ): 0.00 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,;:  6.70 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.27 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based

CLiqg v.3.0.3.4 - CPTU data presentation & interpretation software - Report created on: 6/10/2021, 10:22:26 AM 1
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Project: DCA Liquefaction Evaluation CPT: Bethany PP_DCW-CPT-027
Location: Total depth: 99.90 ft
Soil Behaviour Type FS Plot Vertical settlements LPI
0 7 0
2
4 LIARMITY AL - TrARI AIIA_EH 2
6 Cla & Sllty 3|ay AAND AUGLER AAND AULGIZR 4
8 Clay & silty clay =l 6
10 Silty sand & sandy aiﬂ( —]
12 : . ‘ 8
14 Silty sand & sandy sdt -‘
6 Clay &silty clay [ 10
Silty sand & sandy siit -‘
18 Clay & silty clay ] 12
20 Silty sand & sandy si -‘
22 Clay & silty clay 14
24 Silty sand & sandy si -‘ 16
Clay & silty clay -‘
26 Silty sand & sandy silt -‘ 18
28 ) | —
30 Clay & silty clay p——— 2
32 Silty sand & sandy silt %‘
34 Clay &silty clay S— 22
36 ] . = 24
38 Silty sand & sandy silt E /
20 Clay &silty clay | J 2
Silty sand & sandy si*t - 7
42 Clay & silty clay 28
44 Silty sand & sandy silt -
. Clay & silty clay [ 2
4
548 Silt sarfi& andy Si_JI E E — 532_
< 50 Clay & silty clay e e e
‘| Clay & silty clay . ‘| ‘| ‘8
852 Silty sand & sandy s 8 8 /’ 834 4
54 Silty sand & sandy si
o6 Clay & silty clay ]| 36
Silty sand & sandy silt
58 _ —— 38
60 Clay & silty clay r
Silty sand & sandy silt 40
62 Very dense/stiff soil
64 Clay & silty clay 42
66
68 Silty sand & sandy silt 44
Clay & silty clay
70 Clay & silty clay 46
72 Silty sand & sandy si
74 Silty sand & sandy si 48
Silty sand & sandy si
76 Clay & silty clay 50
78 Clay & silty clay 50
80 aﬂrwd—&‘mry—sm
82 Silty sand & sandy si
Very dense/stiff soil 54
84 Clay & silty clay 56
86 Silty sand & samry—S‘th
88 Clay & silty clay
90 Silty sand & sandy s+
92 Clay & silty clay 60
Silty sand & sandy siit
94 . . 62
% Silty sand & sandy silt
98 Clay & i]_ty ~Iay
100 | L L L L T T T T S%%%&%%EF T T T T o 0 T T 100 T
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 0 0.5 1 1.5 2 0.5 1 1.5 2 2.5 0 5 10 15 20
SBT (Robertson et al. 1986) Factor of safety Settlement (in) Liquefaction potential
Analysis method: NCEER (1998) G.W.T. (in-situ): 1.00 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,;:  6.90 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.33 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based

CLiqg v.3.0.3.4 - CPTU data presentation & interpretation software - Report created on: 6/10/2021, 10:46:56 AM 1
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Project: DCA Liquefaction Evaluation CPT: Bouldin Is_WFT-CPT-011
Location: Total depth: 160.11 ft
Soil Behaviour Type FS Plot Vertical settlements LPI
0 0
5 HAND AUGER ‘ HAND AUGER 5 HAND AUGER 2
Organic soil
10 [During | 0 4
Cla |
5 Clay = 5 6
=
Cla
25 San 25 10
[
30 Silty ‘ 30
= —
35 Clay 35
=
40 Silty — 40
Cla —
45 Silty -‘ 45 18
.
50 Cla 50 20
=
55 Clay 55 22
.
. . . ;
65 65 26
Clay & sity o ] 2
30
g " € g " €
< 0 Silty sand & sandy silt = £ 80 £
‘| Silty sand & sandy silt ‘| -‘ ‘| ‘8 34
2 Very densel/stiff soil 2 & hat
85 - Clay & sitty clay 85
Silty sand & sandy silt 36
90 Silty sand & sandy silt -‘ 90 J 38
95 Silty sand & sandy si -‘ 95
100 Clay & si y "Iny 100
.
105 Clay ity clay 105
-
110 Silty sand & sandy silt 110
e ——— vy deise““ff s -\
T i Very dense/stiff soil
115 Sand & silty sand 115
Very dense/stiff soil
120 Silty sand & sandy si 120
Silty sand & sandy silt -‘
125 Silty sand & sandy-sil ] 125
Silty sand & sandy silt -‘
Very dense/stiff soil
1307 Very densel/stiff soil -‘ 130
|
Clay 135
Clay &iilty clay -‘ 56
Clay & silty clay 140
Very dense/stiff soil -‘
Very dense/stiff soil 145
Clay & silty clay -‘
Clay & silty clay 150
Silty sand & sandy silt
Clay & silty clay 155
Very dense/stiff soil -‘
—_'_§?_nd 8;( |m|y_vs_a|'n( T T T T T 160 T
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 0 0.5 1 1.5 2 0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 0 5 10 15 20
SBT (Robertson et al. 1986) Factor of safety Settlement (in) Liquefaction potential
Analysis method: NCEER (1998) G.W.T. (in-situ): 0.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 7.00 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,;:  6.60 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.30 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based

CLiqg v.3.0.3.4 - CPTU data presentation & interpretation software - Report created on: 6/10/2021, 10:10:13 AM 1
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Project: DCA Liquefaction Evaluation CPT: Bouldin Is_ WFT-CPT-018
Location: Total depth: 182.33 ft
Soil Behaviour Type FS Plot Vertical settlements LPI
Sernsitive fimegramed T 0 0
Clay & silty clay ‘
Silty sandy silt 5 2
Clay clay
Clay 10 4
Cla clay 15
Clay clay 6
Clay clay 20
Clay 8
Cla clay 25
Very tiff soil 10
30 Clay clay — 30
Silty sandy silt 12
35 Clay clay 35
Silty sandy silt © ._I
40 Clay 40 14
Clay clay
45 Clay 45 16
Clay clay
50 Clay clay 50 18
Silty sandy silt
55 55 20
Clay & silty clay
60 60 22
65 Silty sand & sandy silt 65
Very dense/stiff soil 24
70 Very dense/stiff soil 70 2
75 Silty sand & sandy silt 75
28
80 San san 80
30
g 85 San g g 85 g
San 32
% % Cla clay % % 90 %
Silty sandy si 34
g % Silty sandy szﬂ o & % a l
Clay clay
We——=———— Ven tift soil 100 100 36
— Clay clay
105 Very tiff soil 105 105
Ve stiff soil
110 I Silty sandy silt 110 110
I I I I Cla
115 ';; T Very dense/stiff soil 115 115
Very dense/stiff soil
120 ‘ ‘ ‘ Silty sand & sandy silt 120 120
125 Very dense/stiff soil 125 125
Very dense/stiff soil
130 Sand & i_u;y sana 130 130
Very dense/stiff soil .r
San 135 135
135 Very dense/stiff soil _.,_l
140 Silty sand & sandy silt 140 140 ———
Very dense/stiff soil |'
145 Vul) der DUII-.‘liff oil 145 145 r-J 52
Silty sand & sandy silt
150 Clay & silty clay 150 150 54
sand & sandy silt 155 155 i
155 sand & sandy silt 56
160 —— Vi se/stiff soil 160 160
sanc
165 clay 165 165 ]
sandy silt 60
170 clay 170 170
clay
175 sandy silt 175 175
180 EH 180 180
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 0 0.5 1 1.5 2 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0 5 10 15 20
SBT (Robertson et al. 1986) Factor of safety Settlement (in) Liquefaction potential
Analysis method: NCEER (1998) G.W.T. (in-situ): 0.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 7.00 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,;:  6.60 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.30 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based

CLiqg v.3.0.3.4 - CPTU data presentation & interpretation software - Report created on: 6/10/2021, 10:10:36 AM 1
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Project: DCA Liquefaction Evaluation CPT: Bouldin Is_ WFT-CPT-019
Location: Total depth: 168.23 ft
Soil Behaviour Type FS Plot Vertical settlements LPI
Sand & sity sand 0 0
Clay -
> Clay N 5 2
Sensitiv e fine graine (D
10 Silty sand & sandy silt ‘ 10 — 4
Clay & silty clay -
15
Clay &%uw clay -‘ 15 6
20 Silty sand & anvsT 20 8
Silty sand & sandy silt -‘
25 Clay ity clay ] 25
= _ "
30 Clay & silty clay ; 30 — 12
35 Silty sand & sandy si E‘ 3 f
Silty sand & sandy si — 5 r——' 14
40 Silty sand & san i El 40 -
Clay & silty clay -‘ 16
Silty sand & sandy si
45 45 18
Sand & silty sand
50 Silty sand & sandy silt 50 20
Silty sand & sandy silt
55 Clay & silty clay 55 »
Clay & silty clay -‘
60 Clay & silty clay 60
Clay & silty clay -‘ A
65 Silty sali& sandy silt -‘ 65 26
70 Clay & silty clay 70 28
Silty sand & sandy silt -‘
BNle—-— Very dense/stiff soil 75 30
o - | \Very dense/stiff soil o -‘ o o
& 80 ~ Very dense/stiff soil s E 80 £,
s .0 — | sandssily sanc < < <
| 81— Very dense/stiff soll 8 B 85 =3
8 —_— Silty sand & sandy sm 8 -‘ 8 8 34
90 Silty-sand-& sandy-s 90
L] 3
95 Sand & i_u;y sana ‘ 95
Silty sand & sandy silt =\ [
100 Silty sand & sandy silt =\ 100 _J
105 Silty sand & sandy silt | 105
Very dense/stiff soil -‘
110 Silty sand & sandy sil 110
115 Sand & <i_lty sand -‘ 115 7
. . 46
'Silty sand & sandy silt -‘
N —— Clay & sity clay B 120
125 Sand & silty san 125 s
Very dense/stiff soil -‘ —
130 Very dense/stiff soil 130
—— Very dense/stiff soil -‘ 52
135 Silty sand & sandy silt 135
—— " Very dense/stiff soil -‘
140 | | Clay &silty clay 140 547
—_—— _ Clay & silty clay -‘ i
145 Sand & silty san 145 56
Silty sand & sandy silt -‘
150 Clay & silty clay 150
Clay & silty clay
155 Clay 155
Clay & silty clay -‘
160 V‘e dense/stiff 0|I- 160
Silty sand & sandy silt -‘
165 \C/:%r) dense/stiff soil 165
ay & silty clay
T | T T T T T T | T T T T T T T
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 0.5 1 1.5 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 0 10 15 20
SBT (Robertson et al. 1986) Factor of safety Settlement (in) Liquefaction potential
Analysis method: NCEER (1998) G.W.T. (in-situ): 0.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 7.00 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,;:  6.60 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.30 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based

CLiqg v.3.0.3.4 - CPTU data presentation & interpretation software - Report created on: 6/10/2021, 10:10:54 AM
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Project: DCA Liquefaction Evaluation CPT: Canal Ranch Tract_DCE-CPT-014
Location: Total depth: 100.23 ft
Soil Behaviour Type FS Plot Vertical settlements LPI
6 Silty sand & sandy ST =——-—= 6
8 Cla ‘
10 ] 6
12 Clay & silty clay -‘ 10
14 i i =1
) G = :
18 Clay & silty clay 14
20 Very dense/stiff soil -‘
[Em——————
; ; Very dense/stiff soil -‘
22 - - ‘ 16
24 Silty sand & sandy silt -
/ 18
26 Sand & silty sand =} //
"
28
30 Silty sand & sandy silt -‘ 2
e 7 Very dense/stiff soil
o e ] 2
32 Clay & silty clay
34 Sand & silty sanc -__ »
36 Silty sand & sandy silt 1 r 24
. Very denselstiff soil -\ j 26
38 ‘ ‘ ‘ Clay & silty clay \ /7
40 Clay & silty clay - 28
42 p p
Silty sand & sandy silt -‘
4 Clay & silty clay - 30
Zg Silty sand & sandy silt -‘ 32
Sand & silty sanc -‘
E 50 ) E — E E 34
o Sand & silty 'san = ] = T E
5 Silty sand & sandy silt 5 a‘ = P =] 36
Q 54 Q. -‘ Q. - Q
8 56 Sand & silty sand 8 “‘ 8 8 38
58 Silty sand & sandy silt -i
60 - - 40
62 Silty sand & sandy sn‘t -‘
Clay & silty clay
64 Silty sand & sandy si - 42
66 Clay & silty clay -‘
Silty sand & sandy silt -‘ 44
68 Silty sand & sandy si -‘
70 Clay & i#t, lay 46
72 Clay & silty clay [ |
48
G -
Silty sand & sandy silt -‘ 50
s [
78
80 Cid ] s_H_t ) -‘ 52_
Yy & y ciay
0 Sand & silty sand -‘ 54
% -
86 Sand & silty sand -‘ 56
o [ ]
Sand 58
90 Silty sand & sandy bT -‘
o [ 60-
Silty sand & sandy silt -‘
94 Very densef/stiff soil 62
% Very dense/stiff soil -‘
98 Silty sand & sandy ST -} 64
100 I T
T T T T T T T T T | T T T T T
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 0 0.5 1 1.5 2 0.5 1 1.5 2 2.5 3 3.5 4 4.5 0 5 10 15 20
SBT (Robertson et al. 1986) Factor of safety Settlement (in) Liquefaction potential
Analysis method: NCEER (1998) G.W.T. (in-situ): 1.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 5.00 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,;:  6.60 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.34 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based

CLiqg v.3.0.3.4 - CPTU data presentation & interpretation software - Report created on: 6/10/2021, 10:46:41 AM 1
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Project: DCA Liquefaction Evaluation CPT: Canal Ranch Tract_DCE-CPT-015
Location: Total depth: 100.07 ft
Soil Behaviour Type FS Plot Vertical settlements LPI
0 0
2
2
HAND AUGER 4 HAND AUGER
Clay D cing 6 4
Silty sand & sandy silt [ | g r’
Clay & silty clay | J
Clay &%‘;}y clay 1 10 6
= 0 .
Clay & silty clay ] )
Clay &silty clay [ | 12 10 (
Silty sand & sandy silt
Sand & silty sand -‘ 20
22 14
Silty sand & sandy silt -‘
Clay & silty clay -‘ 24 16
Sand & -.th Sand -‘ 26
Sand & silty sand -‘ 28 18
Silty sand & sandy <';T1 — 30
Cla &jjhv clay — | 2 o 20
Silty sand & sandy s'+ [ ] 34 22
Clay & silty clay -‘ 36
Silty sand & sandy si‘t -‘ 38 2
Cla &Jilty clay ‘ -‘ 26
— 40
Silty sand & sandy si‘t 1 4
Clay &silty clay | -1 4 28
Silty sand & sandy silt -‘
—~ Silty sand & sandy si — -‘ . 46 .30
& & &£ 48 freg
= | i = . = <
= Silty sand & sandy silt = £ 5o <
- - - -
Q Silty sand & sandy si‘t Q -‘ Q Q 3
8 PN 8 8 52 8 4
Clay &silty clay ] o
Silty sar{d & sandy silt -‘ 56 36
Clay & silty clay ] o 8
Clay &#ilty clay -‘
Silty sadd & sandy silt -‘ Zg 40
Clay & silty clay
Cla &%ﬂy clay =} 64 42
Clay & Qilty clay -‘ 66 44
68
Silty sand & sandy silt -‘ 70 46
Silty sand & sandy silt -‘ 7
Very dense/stiff soil -‘ i
Silty sand & sandy s%] -‘ 74 48
San: &J‘Hﬁy ana 76 -
Si-lt, sand & 'san y ciL -‘ 78 »
Clay & silty clay -} 80 52
Silty sand & sandy silt -‘ 82 541
84
Clay & silty clay -‘ 86 561
[ -
. . 92 60
Silty sand & sandy silt -
-} o 621
| o
[ 98 64
T T T T T T T T T T T T T ‘ 100 5 T
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 0 0.5 1 1.5 2 . 0.4 0.6 0.8 1 1.2 0 5 10 15 20
SBT (Robertson et al. 1986) Factor of safety Settlement (in) Liquefaction potential
Analysis method: NCEER (1998) G.W.T. (in-situ): 0.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 5.00 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,;:  6.60 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.34 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based

CLiqg v.3.0.3.4 - CPTU data presentation & interpretation software - Report created on: 6/10/2021, 10:37:21 AM 1
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Project: DCA Liquefaction Evaluation

CPT: Canal Ranch Tract_DCE-CPT-016

Location: Total depth: 100.07 ft
Soil Behaviour Type FS Plot Vertical settlements LPI
0 0
2 2
4 HAND A R R
Cla
6 Cla 4
1(8) Silty sand & sandy silt 6
7
12 Sand & silty sanc 87
14 s [ —
16 Sand & silty san -‘ J 10
Silty sand & sandy silt —_— —
18 —
Sl - 2
. o [
2 Clay & silty clay ] 14
24 Clay & silty clay -‘ 16
2 o |
28 Clay &J"rﬂy clay 184
30 Cla [
- 20+
32 Silty sand & sandy silt -‘ »
34 T
% _ |
" Sand & silty sanc _\ 247
=
40 Silty sand & sandy silt -i 26
42 .
® ciay . 2
46 Very dense/stiff soil -} 30
~ Cla ~ - ~ ~
E 48 - Sand & silty sand E -‘ E = 32
e c e e
‘| 50 Very dense/stiff soil ‘| -‘ ‘| ‘8
] 52 ‘Silty sand & & | & 83
54 ]
Sand & silty -‘ 36
o i Dl [
58 Silty sand & 38
60 Silty sand & -‘
62 Clay & silty -‘ 40
o Sand & silty ] ,
Clay & silty ‘ 42
o : [
68 Clay & silty clay -‘ 44
70 Cla ] -
Clay & silty clay -‘ 46
72 Silty sand & sandy cT
74 Clay & silty clay -‘ 48
76 e | | | Silty sa .d& sandy silt -‘
" | | Clay & s{llty clay -‘ 50
80 Cla &me clay -} 527
82 54
84 Silty sand & sandy silt -‘
86 Cla [ 561
Clay & silty clay
o , | - ]
% Silty sand & sandy silt -‘
94 . . -
%6 Very dense/stiff soil -‘ 62
98 Silty sand & s.an §it -‘ 64
T — Very dense/stiff soil -‘
100 LI L LA L T T T T 1 T 1 7
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 0.5 1 0.6 0.8 0 10 15 20
SBT (Robertson et al. 1986) Factor of safety Settlement (in) Liquefaction potential
Analysis method: NCEER (1998) G.W.T. (in-situ): 0.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 5.00 ft Fill height: N/A applied:
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied:
Earthquake magnitude M,;:  6.60 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth:
Peak ground acceleration:  0.34 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method:

CLiqg v.3.0.3.4 - CPTU data presentation & interpretation software - Report created on: 6/10/2021, 10:37:55 AM
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Project: DCA Liquefaction Evaluation CPT: Intake2_DCC-CPT-001
Location: Total depth: 128.69 ft
Soil Behaviour Type FS Plot Vertical settlements LPI
- 5
Clay
1
0 Clay & silty clay 10
Clay 1
15 Clay & silty clay 15
Clay
20 Clay & silty clay 20
25
” /"-—
30 Clay & silty clay 30 Pl
— —
— — |
35 N 35 —
Silty sand & sandy silt
Sand & silty sand ‘
40 Silty sand & sandy s 40
Cla &Tilty clay .‘
45 Clay & silty clay .‘ *
50 Clay 50
Silty sand & sandy silt
55 Clay & silty clay 55
Silty sand & sandy silt
Silty sand & sandy silt
60 i Clay & silty clay 60
— Clay & silty clay — — -
E o . Very dense/stiff soil E E o 5
e c e e
- - - -
8 70 8 .‘ 8 70 8
75 San &..th ang .‘ 75
i .‘ i
85 : : 85
Silty sand & sandy silt .‘
Sand & silty sand
90
o5 Silty sand & sandy silt 95
Silty sand & sandy si‘t .‘
100 Clay & silty clay 100
Silty sand & sandy silt
105 Silty sand & sandy silt 105
Silty sand & sandy silt
Silty sand & sandy silt
110 Clay 110
Very dense/stiff soil .‘
| Clay & silty clay
| Very dense/stiff soil
120 Sand & silty 'sand 120
Silty sand & sandy silt
Silty sand & sandy silt
125 Sand & silty sand 125
Very dense/stiff soil
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 0 0.5 1 1.5 2 0 0.5 1 1.5 2 2.5 0 5 10 15 20
SBT (Robertson et al. 1986) Factor of safety Settlement (in) Liquefaction potential
Analysis method: NCEER (1998) G.W.T. (in-situ): 0.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 7.00 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,;:  6.60 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.20 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based

CLiqg v.3.0.3.4 - CPTU data presentation & interpretation software - Report created on: 6/10/2021, 10:06:02 AM 1
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Project: DCA Liquefaction Evaluation
Location:

CPT: Intake3_DCC-CPT-002
Total depth: 118.85 ft

Soil Behaviour Type
I

Clay
Clay & silty clay

Clay & silty clay

Clay ilty clay
Silty sagd & sandy silt
Clay ilty clay

&J‘Hﬁy ana
Clay & silty clay

Sand & silty sanc

) )
& &
N— N—
c o 4R . c
=] Silty sand & sandy bl"f =]
o Sand & silty sand o
8 Silty sand & sandy silt 8

Sand & silty sand

Clay

Clay & silty r\!ay

Clay & silty clay
Silty sand & sandy silt

Clay & silty clay
Clay & silty clay

Clay & silty clay

Clay & silty clay

Clay |

Clay & silty clay
Clay & silty clay
Clay & silty clay
Clay & silty clay
Clay & si y r‘lny

Silty sand & sandy silt

106 San &J‘Hﬁy an

Sand
San
San

|Silty sand & anvsiT]:

Very dense/stiff soil

[
[
[
[
[
[
[
[
[
[
[
[
[
-
[
[
[
-
[
[
[
-
[
[
[
-
[
[
[
-
[

FS Plot

AN

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
L —

116 Silty sand & sandy si
118 Sand & silty sand ]
T T T T T | T T T T
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 0 0.5 1 1.5
SBT (Robertson et al. 1986) Factor of safety

Analysis method: NCEER (1998) G.W.T. (in-situ): 1.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 7.00 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,;:  6.60 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.20 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based

~
£
e
pras]
Q
&

Vertical settlements

LPI

12

14

16

18

22

26

30

Depth (ft)

w
N

w
N
|

w
(o)}
|

40

42

44

46

48

50

54

62

64

4 5 6
Settlement (in)

o
wv

10 15 20
Liquefaction potential

CLiqg v.3.0.3.4 - CPTU data presentation & interpretation software - Report created on: 6/10/2021, 10:43:16 AM
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Project: DCA Liquefaction Evaluation CPT: Intake3_DCN3-CPT-004
Location: Total depth: 138.37 ft
Soil Behaviour Type FS Plot Vertical settlements LPI
0 0 0
g HAND AUGER HAND AUGER HAND AUGER 2
5 Organic soil ‘ 5
| N
Clay ‘ 4
Clay & silty clay |
10 Cia ; 10
Silty sand & sandy silt — ,.) 6
15 Clay & silty clay y 15
i s
20 Clay clay 20
Silty sandy si ——
Clay T [ l‘ - 10
25 Cla clay I 25
Silty sandy silt -‘ 12
Cla clay
30 Cla clay 30 14
Clay clay -‘
35 Clay | 35 16
Silty sand & sandy silt
ilty y si =‘ _’__,_-—.-—— 18
40 — 40 T
[ f
45 — 45 P
Sand & silty sand -‘ 22
55 ;: 55 ~ 26
Silty sand & sandy silt -‘
60 Cla 60 28
Clay & silty clay -‘ 30
= 65 . . = = 65 =
= Silty sand & sandy silt = = R 2
2 70 Clay &silty clay g £ 7 5
§' Silty sand & sandy silt §' §' § 34
Silty sand & sandy silt
75 Cla &jilty clay 75 36
Clay & silty clay
80 Silty sand & sand 80
Silty sand & sand -‘
Sand
85 Silty sand & sand 85
Silty sand & sand
90 Clay & jjuy clay 90
Clay & silty clay -‘ 44
95 Silty sand & sandy si -‘ 95 a6
100 Silty sand & sandy silt 100 100 48
Silty sand & sandy silt -‘
105 Silty sand & sanc y si 105 105 50
Silty sand & sandy silt -‘
110 Clay & silty clay 110 110 52
Silty sand & sandy silt -‘
115 Very dense/stiff soil 115 115
Sand & silty sand -‘ 56
120 Sand 120 -‘ 120
125 Silty sand & sandy si 125 125
e ] Ver) der Se/-‘. tlff SO" -‘
130 Silty sand & sandy si 130 130
Sand & silty sand -‘
Sand & silty san 135 135
135 Very dense/stiff soil - 64
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 0 0.5 1 1.5 2 0 0.5 1 1.5 2 2.5 3 3.5 4 0 5 10 15 20
SBT (Robertson et al. 1986) Factor of safety Settlement (in) Liquefaction potential
Analysis method: NCEER (1998) G.W.T. (in-situ): 0.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 7.00 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,;:  6.60 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.20 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based

CLiqg v.3.0.3.4 - CPTU data presentation & interpretation software - Report created on: 6/10/2021, 10:07:05 AM 1
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Project: DCA Liquefaction Evaluation CPT: Intake5_DCC-CPT-003
Location: Total depth: 68.46 ft
Soil Behaviour Type Vertical settlements LPI
0 Sand & sity san 0 0
Clay & silty clay
2 Clay & silty clay 2 2
4 Silt sar.d & sandy silt 4 4
Clay & silty clay
6 Clay 6 6
.
8 L] 8 i
Cla
10 \ 10 10
Clay & silty clay -‘
12 D g 12 12
=
14 . 14
Clay & silty clay -‘ 14
16 Cla 16 16
[
18 Cla 18
Clay & silty clay —! | 18
2" I 2"
. 20
2 Clay & silty clay 2
- .
24 Silty sand & sandy silt 24
. :
26 Clay & silty clay 26
Clay & silty clay -‘ 26
28 Silty sand & sandy silt - 28
30 Cla 30 ‘ 30 28
Sand & silty san —_
—~32 Clay & silty clay —1 4‘ S ‘/// R "
E Clay & silty clay E =i £ — €,
S 34 Clay S 3 S 34 =
: : . :
&3 Clay & silty clay & 36 =\ & 36 3
38 38 —1 38 r— 36
Silty sand & sandy silt -‘ ~
40 Clay 40 40 387
Clay & silty clay -‘ 40
42 Clay & silty clay 42 -‘ 42
44 Clay & H‘ty ulay 44 42
.
46 Cla -‘ 46 44
48 Clay & silty clay -‘ 48 46
. o L] . N
52 Clay & silty clay ‘ 52 50
Cla -
54 54 .
= ”
56 Clay-&silty-clay 56 _
Clay -‘ 54
58 Silty-sand-& sandy sii( 58 i
Silty sand & sandy silt } -r 56
60 Clay & silty clay -‘ 60 55
Clay & silty clay
62 62
Cla) ‘ 60
Clay
64 Sand & silty sand = 64 62
Clay & silty clay |
66 Clay & silty clay \ 66
‘ 641
68 Sand & s H'ty an — 68 by
| L L LA L L T T T T T T T T T T T T T
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 0 0.5 1 1.5 2 0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 0 5 10 15 20
SBT (Robertson et al. 1986) Factor of safety Settlement (in) Liquefaction potential
Analysis method: NCEER (1998) G.W.T. (in-situ): 1.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 11.50 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,;:  6.60 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.29 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based

CLiq v.3.0.3.4 - CPTU data presentation & interpretation software - Report created on: 6/10/2021, 10:42:50 AM 1
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Project: DCA Liquefaction Evaluation CPT: Intake5_DCN4-CPT-002
Location: Total depth: 125.57 ft
Soil Behaviour Type FS Plot Vertical settlements LPI
0 0 0
5 Clay HAND AUGER HAND AUGER s HAND AUGER 2
Clay & silty clay
Clay & silty clay 4
10 Clay & silty clay 10 6
Cla
15 Clay 15 8
Organic soil
Cla 10
20 Organic soil 20
Organic soil 12
25 Organic soil 25
Organic soil 14
Organic soil
30 Clay 30 16
Organic soil
35 Clg nic soil 35 18
Clay & silty cl
Clay Y 20
40 40
Silty sand & sandy silt 22
45 Silty sand & sandy silt 45 !
Sand |’ 24
Sand & silty sand
50 Silty sand & sandy si 50 26
Clay T
Silty sand & sandy silt 28
55 Clay & silty clay 55
Cla 30
= Cla = = =
£ 60 Sand & silty sanc = £ 60 £,
=] Silty sand & sandy silt = s 5
o 65 Sand & silty sand Q Q 65 Q 34
8 e Very dense/stiff soil 8 8 8
—_— | | | Sllty Sand & S.an(y Slt 36
70 e —— Vel dense/stiff soil 70
Very dense/stiff soil 38
75 —_— Clay & silty clay 75
Clay & silty clay .‘
i .‘ i
. =‘ .
90 i 90 r
) . -
100 lay 100 100
Clay & Jilty clay !‘ <
105 Silty sand & sandy silt 105 y 105
Cla m
56
110 Silty sand & sandy silt 110 110
Clay &j::y clay .‘
115 Clay & silty clay 115 115 60
Very dense/stiff soil .‘
120 Silty sand & sandy silt 120 120
Silty sand & sandy silt
125 LI T T T T T T T T T i T T T T 125 L B Sy 125 T
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 0 0.5 1 1.5 2 0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 0 5 10 15 20
SBT (Robertson et al. 1986) Factor of safety Settlement (in) Liquefaction potential
Analysis method: NCEER (1998) G.W.T. (in-situ): 1.00 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,;:  6.60 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.29 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based

CLiqg v.3.0.3.4 - CPTU data presentation & interpretation software - Report created on: 6/10/2021, 10:50:05 AM 1
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Project: DCA Liquefaction Evaluation CPT: Intake 5_DCN4-CPT-009
Location: Total depth: 133.69 ft
Soil Behaviour Type FS Plot Vertical settlements LPI
chay chay T e SSNYTT/ /™ 0 0
Clay
5 Very dense/stiff soil 5 2
Silty sand & sandy silt
Clay & silty clay 4
10 ;naj & ity clay 10 —
and & silty sanc 6
15 Silty sand & sandy silt '__,--""
Silty sand & sandy silt 15 J 8
Silty sand & sandy silt
20 Sand & silty-sand ‘ 20 1/ 10
25 Sand & silty san } 25 I/-/
—_— San sanc ; —
o Ven tiff soil -‘ 16
35 Clay clay 35
e = 1
40 lay ay 40
e ; ; ; ; Very tiff soil -‘ 20
N Clay clay
45 Very dense/stiff soil 45 22 /
Clay & silty clay
50 ‘ 50 ~ 2
Clay & silty clay
Clay 26
55 Silty sand & sandy silt 55
60 Clay & silty clay 60
o Clay & silty clay - -‘ e 3
~ 65 Clay = ~ 65 =
= Clay = s =
Q. C|a) Q. Q. Q. n
o e ° i ° s
361
75 g:a 75
a
Clay clay -‘ 387
80 Clay 80
Clay clay -‘ 40
Cla clay 85 _
) B ‘*2
90 Clay & clay 90 44
Cla clay |
g5 Silty sandy silt [ ] o5 46
Clay clay -‘ 48
100 Silty sandy silt 100
Clay & silty clay -‘
105 Clay 105
Clay & silty clay
110 ; I I I i Cla 110 54
e Clay & silty clay -‘
115 Silty sand & sandy si 115 56
Silty sand & sandy S:I: -‘
120 Clay & silty clay 120
Silty sand & sandy silt -‘
125 Clay-& silty clay 125 62
Silty sand & sandy silt -‘
Silty sand & sandy silt
.
Very dense/stiff soil
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 0 0.5 1 1.5 2 0 0.5 1 1.5 2 2.5 3 0 5 10 15 20
SBT (Robertson et al. 1986) Factor of safety Settlement (in) Liquefaction potential
Analysis method: NCEER (1998) G.W.T. (in-situ): 1.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 5.00 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,;:  6.60 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.29 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based

CLiq v.3.0.3.4 - CPTU data presentation & interpretation software - Report created on: 6/10/2021, 10:49:45 AM 1
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Project: DCA Liquefaction Evaluation CPT: King Is_ DCEA1-CPT-022
Location: Total depth: 200.30 ft
Soil Behaviour Type FS Plot Vertical settlements LPI
5 — 5 —
Clay & silty clay = 6
10 Clay 4 During 10
Clay & silty clay
15 4 15 8
Clay & silty clay -‘
20 ; 20 i
Clay & silty clay -‘ 10
Clay & silty clay
25 y-clay 25
Clay & silty clay -‘ ]
30 Clay 30
Clay &4ilty clay -‘ ]
14
35 J 35
Clay & silty clay -‘
45 Silty sand & sandy silt 45
Silty sand & sandy silt -‘ 18
50 Clay & si y r‘lny ! 50
gand a;qfl‘ty sanc =: g 20
55 Sand & silty sand = 55 —
Clay & silty clay -‘ |
60 Clay & silty clay -‘ 60 2
65 Silty sand & sandy silt 65 24
70 lay-& j«y lay 70
75 Qi_ll;}v sand & sand y silt -‘ 75 267
Clay & silty clay -‘ -
Clay 80 7]
cin .
Clay & silty clay -‘ 85 30
Very-d /stiff soil 90
Silty sand & sandy silt -‘ 32
—~ Silty sand & sandy silt —~ —~ 9 —~
g . g . g € 341
:':’ 1 Clay & silty clay :':’ 1 :':’ 100 z
E E i E :
§' 105 Clay §' 10. -‘ §' 105 § 36
110 Very dense/stiff soil 110 110
115 Very dense/stiff soil -‘ 115 38
Sand & silty sanc E‘ J T
San iltv_sand = [ 40
120 gwd & silty san ‘ 120 P
an =
125 Sand & silty sand ; 125 427
130 Sand & silty sand -1 130 v, 44
si |
= = -
ot 7
an P e
140 San \ 140
Sand & silty sand ‘\ 48
145 Clay-& silty clay 145
150 i -‘ 150
Clay & silty clay -‘ 50
155 Silty sand & sandy silt -‘ 155 52
160 Clay & silty clay 160
Silty sand & sandy silt -‘
165 Silty sand & sandy si 165 54
170 Silty sand & sandy silt -‘ 170
Silty sand & sandy silt -‘
175 - 175 .
Clay & silty clay 58
180 Clay & silty clay = 180
185 Clay & silty clay -‘ 185
Silty sandy silt 62
190 Silty sandy silt -‘ 190
Clay clay
195 Clay clay -‘ 195
200 . ey 200 ;
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 0 0.5 1 1.5 2 0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 0 5 10 15 20
SBT (Robertson et al. 1986) Factor of safety Settlement (in) Liquefaction potential
Analysis method: NCEER (1998) G.W.T. (in-situ): 1.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 8.00 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,;:  6.70 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.27 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based

CLiqg v.3.0.3.4 - CPTU data presentation & interpretation software - Report created on: 6/16/2021, 3:02:38 PM 0
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CPT: Lower Jones Tract_EBMUD-MWH-CPT-05

Project: DCA Liquefaction Evaluation
Location: Total depth: 149.44 ft
Soil Behaviour Type FS Plot Vertical settlements LPI
HAND AUGER HAND AUGER ILAND AUGER 24
m 5
4+
— 10
e N
15
°
Clay & g_il_ty "Iny 20
Silty sand & sandy silt
25
0 14+
Sand & silty sand
35
° —
40
Sand
Sand & silty sand 45 20
50 22
Sand 55 24
Sand & silty sand 60
" =
Sand & silty sanc 6
Silty sand & sandy silt 5
Clay & silty clay 30
= Silty sand & sandy silt = = 70 =
~ ) ~ ~ ~ 324
e Sand & silty sanc e et <
=1 =1 B 7 =1
2 Silty sand & sandy sir!I 2 3 @ = 8 34
Silty sand & sandy si 80
Clay & silty clay o5 36
Silty sajﬁ & sandy silt
Clay & silty clay 90
Silty sand & sandy silt
. 100 44
Clay & j::y clay
Clay & silty clay 105 46
Sand & silty sand
Sand & silty sanc 110
Si-lt, sand & 'san y silt 115 ¢ i
. ) 120
Silty sand & sandy silt 54
125
130 3‘
Sand & silty sanc
135 —JI/
Silty sand & sandy silt ° u 60
Clay & silty clay 140 62
Silty sand & sandy silt 145
T T T T T T T T T | T T T T |
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 0.5 1 1.5 0 0.1 0.2 0.3 0.4 0.5 0.6 0 10 15 20
SBT (Robertson et al. 1986) Factor of safety Settlement (in) Liquefaction potential
Analysis method: NCEER (1998) G.W.T. (in-situ): 0.00 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,;:  6.80 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.21 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based

CLiqg v.3.0.3.4 - CPTU data presentation & interpretation software - Report created on: 6/10/2021, 10:55:38 AM
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Project: DCA Liquefaction Evaluation CPT: Lower Roberts Is_DCE-CPT-023
Location: Total depth: 200.30 ft
Soil Behaviour Type FS Plot Vertical settlements LPI
0 Sensttive Tine gramed - e 0 0 —————
5 Silty sand & sandy SiL 5 2
Clay
10 Clay 10
5 Silty s s — 4
San
20 San 20 - _,—-—-/ 6
Silty N
25 Silt 25 8
Cla
30 Cla 30 10
35 Silty 35
Silty 12
40 Silty 40
14
45 Clay 45
Silty
50 50 16
Cla 18
35 Silty >
60 Clay 60 20
Silty
65 i 65
Silty 22
70 Clay 70
Cla
75 Clay 75
80 Clay 80
Clay
85 Clay 85
90 Clay 90
— Cla - _ 30
& 95 Clay e & 95 &
= sity o o =
= 100 Clay = = 100 =
=Y Silty =Y =Y Q.
& 105 Silty & & 105 &
110 Sity 110 36
Clay
115 Silty 115
120 - 120
San
125 San 125 J/
Sand 42
130 Sand 130
Clay & silty clay
135 Silty sai':iu& sandy sm 135
140 Silty-sand & sandy s 140
Clay & silty clay
145 145
150 Silty sand & san y silt 150
155 Clay & silty clay 155
160 Silty sand & sandy silt 160
165 Clay & silty clay 165 54
170 170 S
Sand & silty sand
175 175
180 Silty sand & sandy silt 180
185 Sand & silty sand 185 I’I 60—
Sand & silty sand l)’
190 Sand- & silty-sanc 190 62
Sand
195 Silty sand & s€ﬁ$y—s‘ir 195
200 T T T T Slllty S|and |& Sa|n iy |Slit T T T T 200 T
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 0 0.5 1 1.5 2 0 0.5 1 1.5 2 2.5 0 5 10 15 20
SBT (Robertson et al. 1986) Factor of safety Settlement (in) Liquefaction potential
Analysis method: NCEER (1998) G.W.T. (in-situ): 0.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 13.00 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,;:  6.70 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.20 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based

CLiqg v.3.0.3.4 - CPTU data presentation & interpretation software - Report created on: 6/10/2021, 10:38:19 AM 1
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Project: DCA Liquefaction Evaluation CPT: Lower Roberts Is_DCE-CPT-024
Location: Total depth: 100.23 ft
Soil Behaviour Type FS Plot Vertical settlements LPI
0 Sand & jrfll;ty sand - 0 0
2 Clay & silty clay 2
2 - 2
- [ .
6 Sensitive fine graine: -‘ 6 4
8 Cla 8
12 Sensitiv e fine graine! ‘ 12 8
14 During 14
o U9 1 10
18 Clay & silty clay -‘ 18 12
20 Clay & silty clay l 20
PG P A — ° — 14
22 Sensitive fine graine : 22 /J
24 Clay & iv clay q‘ 24 $ " 16
26 Clay & silty clay -} 26
28 Silty sand & sandy aT g{ 28 % — 18
30 Sand & silty sand h\ 30 [
Silty sand & sandy silt -‘ 20
32 32
34 Sand & silty sand -‘ 34 2
36 Sand & i_lty sana -‘ 36
Sand [ 24
» sand — ®
40 40 26
Clay &qilty clay -‘
- Cloy & ity Clay . - 2
44 Clay & y clay -‘ 44
- 46 - -‘ - 46 - 30
€ | g € 3
= Sand & silty sanc - ] P £ 327
g 2 8 [ g 2 g
g 52 oy g 52 Q 34
& % & - & % &
56 Silty sand & sandy silt -‘ 56 // 36
e ek o o = i N
60 60
San ity san -‘ 40
62 Silty sand & sandy SW -‘ 62
64 Sand & s ilty-sanc 64 42
66 Silty sand & sandy silt -‘ 66
Silty sand & sandy silt -‘
68 Sand & silty sand -‘ 68
. o [ -
- odilabisd | ”
74 Silty sand & sandy si -‘ 74
76 76
78 Clay & silty clay -‘ 78
80 sand & san JI -‘ 80
82 Silty sand & sandy silt -‘ 82 54
84 Clay & silty clay -‘ 84
o0 | o0
88 88
ot [ ot
Sand & silty sand -‘
92 -‘ 92 60
o | o
62
2 | 2
98 Silty sand & saﬂn y si - 98 64
100 —— T L 100 T
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 0 0.5 1 1.5 2 0 0.5 1 1.5 2 2.5 0 5 10 15 20
SBT (Robertson et al. 1986) Factor of safety Settlement (in) Liquefaction potential
Analysis method: NCEER (1998) G.W.T. (in-situ): 1.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 13.00 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,;:  6.70 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.20 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based

CLiqg v.3.0.3.4 - CPTU data presentation & interpretation software - Report created on: 6/10/2021, 10:48:04 AM 1
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Project: DCA Liquefaction Evaluation CPT: Lower Roberts Is_ DCEA1-CPT-026
Location: Total depth: 119.98 ft
Soil Behaviour Type FS Plot Vertical settlements LPI
Stity & smy-S'T —— e ———————————————————— 0 0 .
Silty sand & sandy silt
Clay
5 . 5
Sand & silty sand
Silty sand & sandy silt 4
10 Clay
- o o
|
15 Clay . 15 8
20 Clay & silty clay .‘ 20
Clay & silty clay
25 Clay 25
Clay & clay
Clay & clay
30 Clay & clay 30
Clay & clay .‘ 18-
35 35
Sand & silty sand .‘ 20
40 40 22
Silty sand & sandy silt .‘
45 Cla , 45
Silty sand & sandy silt
Sand & silty sand
50 Silty sand & sandy s 50
Silty sand & sandy s
Clay & silty clay
— 55 Clay — — 55 —~ 30
& & & frd
~ CIa) ~—~ ~—~ ~ 324
S 60 Clay = S 60 e
=1 =1 =1 =Y
i 3 N = 8
Cla 65
65 Cla) 36—
Clay & silty clay
70 Clay .‘ 70
75 Clay-& silty clay . 75
80 Cla) 80 44
Cla &jilty clay .‘
85 Silty sand & sandy silt 85
8Ia) & silty clay .‘
lay
90 Clay & silty clay 90
Clay
95 95 52
Clay & silty clay .‘
100 Silty sand & sandy si 100
Silty sand & sandy silt .‘ 561
Cla
105 Silty sand & sandy silt 105 58—
Clay & silty clay
110 Silty sand & sandy silt 110
Silty sand & sandy silt
Silty sand & sandy silt
115 Silty sand & sandy si .‘ 115
Sand & silty sanc
T T T T T T T T | T T T T 120 , T
01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 0 0.5 1 1.5 2 0 0.005 0.01 0.015 0.02 0.025 0.03 0.035 0.04 0.045 0.05 0 5 10 15 20
SBT (Robertson et al. 1986) Factor of safety Settlement (in) Liquefaction potential
Analysis method: NCEER (1998) G.W.T. (in-situ): 1.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 13.00 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,;:  6.70 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.20 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based

CLiqg v.3.0.3.4 - CPTU data presentation & interpretation software - Report created on: 6/10/2021, 10:41:21 AM 1
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Project: DCA Liquefaction Evaluation CPT: Mandeville Is_DCA-CPT-007
Location: Total depth: 147.23 ft
Soil Behaviour Type FS Plot Vertical settlements LPI
0 0 0
5 2
5 2 5
0 e HAND AUGER During earthg. HAND AUGER HAND AUGER 4
Organic solil 10
Clay & silty clay 6
15 Cla 15
Silty sand & sandy silt . 8
20 20
10
25 25
. 12
30 Sand & silty sand 30 f »
35 35 16
40 Very densef/stiff soil 40 18
Sand & silty sand -‘
45 Silty sand & sandy silt i‘ 45800 20
50 - o 50 22
Sand & silty sanc -‘ 24
55 Silty sand & sandy silt 55
Sand & silty sand 26
60 Clay & silty clay 60
= s
65 Clay 65
— Clay & iilty clay - -‘ - .30
E=] Clay & Silty olay =] -‘ =] £
i TTT s — i it
80 80 36
Clay & silty clay -‘
. = .
90 Clay 90 40
.
95 Silty sand & san y silt 95 42
Clay & silty cla -‘ -
100 \ Clay S 100 100 44
———————— Clay &silty clay -‘ 46
EERERG
=
110 —r i —r Clay 110 110
. Clay&sity clay -‘
115 Silty sand & sandy silt 115 115
m
120 Clay & silty clay 120 -‘ 120
Cla 125 125 ]
. :
130 Shay 130 130
Silty sand & sandy si
Silty sand & sandy silt -‘
135 Clay & silty clay 135 135 60
Clay & silty clay -‘
Clay & silty clay
140 Clay & silty clay 140 -‘ 140
.~ Clay &silty clay 64
145 —— | Sand &silty sand 145 | 145
1 1T 17 T 77 T L T T T T T T T
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 0 0.5 1 1.5 2 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0 5 10 15 20
SBT (Robertson et al. 1986) Factor of safety Settlement (in) Liquefaction potential
Analysis method: NCEER (1998) G.W.T. (in-situ): 0.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 7.00 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,;:  6.60 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.30 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based

CLiqg v.3.0.3.4 - CPTU data presentation & interpretation software - Report created on: 6/10/2021, 10:12:35 AM 1
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Project: DCA Liquefaction Evaluation CPT: New Hope E_DCEA1-CPT-005
Location: Total depth: 113.52 ft
Soil Behaviour Type FS Plot Vertical settlements LPI
6 Clay & sty clay — - 6
6
8 8
10 10 8
12 Clay 12
14 14 10
16 16
18 Clay & silty clay 18 12
20 Silty sand & sandy silt 20
22 Cla 2 14
24 24 f')’ 16
26 26 J
28 28 /_.-—-‘-'"" 18
30 Sand & silty sand 30 /
32 32 /, 20
34 34 /
36 36 — 22
38 38 —
40 Silty sand & sandy silt 40 24
42 Cla 42
44 Clay & g_il_ty ﬂlny 44 26
46 Cla 46 28
48 48
50 50 30
52 ; 52
Clay & silty cla
4 Y y clay o 2
g 56 g g 56 a4
~— ~— ~— ~—
% 2(8) Silty sand & sandy si % % 2(8) %_
8 62 Silty sand & sandy silt 8 8 62 8 36
Clay & silty clay 64
Sand & silty sand 387
Sand & silty sand 66
Sand & silty sand 68 40
Clay & silty clay 70
Silty sand & sandy silt 72 42
Silty sand & sandy silt 74
Clay & silty clay 76 44
Very dense/stiff soil
Silty sand & sandy silt 78 46
Clay & ﬂ, lay 80
Clay & silty clay 82 48
Silty sand & san y si 84
Silty sand & sandy-sil 86 50
Clay & silty clay 88
Silty sar{d & sandy silt 90 52
Clay & silty clay
Clay & silty clay 92 54
Very dense/stiff soil 94
Silty sand & sandy silt 96 56
Silty sand & sandy si 98
Silty sand & sandy silt 100 58
Sand & silty sand 102
Sand & silty san 104 60
|Silty sand & sandy si 106
Very dense/stiff soil 621
‘Silty d&s i 108
Very dense/stiff soil 110 64—
Very e/stiff soil 112
T T | T T T T T T T T
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 0 0.5 1 1.5 2 0 0.5 1 1.5 2 2.5 3 0 5 10 15 20
SBT (Robertson et al. 1986) Factor of safety Settlement (in) Liquefaction potential
Analysis method: NCEER (1998) G.W.T. (in-situ): 1.00 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,;:  6.60 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.23 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based

CLiqg v.3.0.3.4 - CPTU data presentation & interpretation software - Report created on: 6/10/2021, 10:45:02 AM 1
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Project: DCA Liquefaction Evaluation CPT: New Hope E_DCE-CPT-013
Location: Total depth: 100.23 ft
Soil Behaviour Type FS Plot Vertical settlements LPI
0 i 0
2 2
4 HAND AUGER HAND AUGER
6 Cla 4
8 Clay & silty clay -‘
10 Sensitiv e fine grained -‘ _| 6
I
2 . °
14 -
16 Sand & silt | 10
5 and & silty sanc -‘ "
2 =‘ —
22 — 1
24 Sand & silty sanc — //
. — ~ 16
26 Sand & silty sand ]
18
28 Sand & silty sand -‘
30 Clay & silty clay -\ 20
32 Silty sand & saﬁdy—s‘m _\ /(
Silty-sand & sandy si - : 22
34 y =
3 —
38 Sand & silty sanc _l 247
-
40 Silty sand & sandy silt -‘ 26
42 Silty sand & sandy si
44 (‘Iny & Tl(\l/ r‘lay v -} 28
46 - - 30
—~ Clay & silty cla —~ —~ —
32
g2 SRy Soms Sy sin g . g g
S 5 Silty sand & sandy si Q Q 334
& % o & - & &
T [ 361
56 Silty sand & sandy si ]
58 ; i 38
Silty sand & sandy silt -‘
Silty sand & sandy si
60 Y
62 Clay & silty clay [ 407
64 Silty sand & sandy silt -‘ )
66 Cla &slilty clay -‘ #
68 Sand & silty sand -‘ 44
70 Silty sand & sandy silt -\
- 46
” -}
48
;Z Sand & silty sand -‘ %
o -}
80 52
o [
) ) 54
84 Silty sand & sandy silt -}
86 56
88 Very d /stiff soil -‘
[ 58]
90 Silty sand & sandy sql -‘
o Sy sond oo - 0
94 Silt, sand & sand y :iL
%6 Sand & silty sand -‘ 62
Sand & silty sanc -‘
98 64
100 . —— S;Iand :? §Iiltly salnc . S : -‘ :
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 0 0.5 1 1.5 2 0.5 1 1.5 2 2.5 0 5 10 15 20
SBT (Robertson et al. 1986) Factor of safety Settlement (in) Liquefaction potential
Analysis method: NCEER (1998) G.W.T. (in-situ): 0.00 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,;:  6.60 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.23 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based

CLiq v.3.0.3.4 - CPTU data presentation & interpretation software - Report created on: 6/10/2021, 10:22:59 AM 1
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Project: DCA Liquefaction Evaluation CPT: Byron_DCSOF-CPT-004
Location: Total depth: 200.28 ft
Soil Behaviour Type FS Plot Vertical settlements LPI
Ctay & Tifly clay — 0 0
5 Clay 5 2
10 Clay ilty cla 10
: Y y clay r 4
15 ay 15
Clay &4ilty clay j 6
20 Cla SJ 20
Clay & silty clay
25 Clay Jm 25 8
Clay & silty clay
30 Cia y-clay 30 10
35 Clay 35 12 =
40 Clay & silty clay 40
Cla
14
45 Clay 45
Cla
50 Cla 50 16
55 Clay & silty clay 55 18
Silty sand & sandy silt
60 Clay & silty clay 60 20
65 Silty sand & sandy-sil 65 o’
Clay 22
70 Cla 70 ,
Cla 4
75
Clay & silty clay 7
80 Clay 80 26
Cla
85 Clay &silty clay 85 28
90 Sand & silty sand 90 30
) ) ) P )
E %5 Sand & silty sanc = e e 9% / = 39
£ 100 = — £ 100 S
Q Silty sand & sandy silt 5 — 5 S 34-
& 105 San A & 105 8
110 Sand -‘ 110 36
Sand & silty sand -‘
115 Sand ii 115 /_ 38
120 Sand & silty sand 120 .
o _ i
130 Son - 130 o~ 427
135 _‘ 135 — 44
140 - 140 46
145 145 48
150 150
50
155 155
524
160 160
-t
165 165 54
170 170 56
175
175 g
180 180
185 185 60
190 190 62
195 195 64
200 I S e e e — 200 T
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 0 0.5 1 1.5 2 0 1 2 3 4 5 6 7 8 0 5 10 15 20
SBT (Robertson et al. 1986) Factor of safety Settlement (in) Liquefaction potential
Analysis method: NCEER (1998) G.W.T. (in-situ): 1.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 6.00 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,;:  6.90 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.58 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based

CLiq v.3.0.3.4 - CPTU data presentation & interpretation software - Report created on: 6/15/2021, 2:18:47 PM 0
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Project: DCA Liquefaction Evaluation CPT: Southern Forebay N_DCC-CPT-007
Location: Total depth: 105.23 ft
Soil Behaviour Type FS Plot Vertical settlements LPI
0 i 0
2 2
4 . . HAND AUGER iAND AUGER
Organic soil
g Clay — 4
Clay clay
10 Cla clay -—'r_ 6
12 Cla clay
14 Cla clay —
Clay clay |J
16 Clay clay 10
18 Clay &silty clay
20 " — 12
2 Clay & silty clay
24 Silty sand & sandy silt 14
26 16
Cla
- | 18
Clay & silty clay
: -
34 Silty sand & sandy si 1
36 Silty sand & sandy sil -i
38 Silty sand & sandy si — —_'——-—J
40 Clay & silty clay ]
Cla clay | 2%
42 Clay clay -‘
44 Silt andy silt -‘ 28
s ot by L
48 Cl ) :| Y — 30
) ay clay ) — ) ]
& 50 Cla clay & [—— =y =)
c 52 Clay clay c ‘ c c 32
£ £ — £ £
(=% 54 Cla clay (=% o Q. 34
8 56 Cla clay 8 -‘ 8 8
58 Clay clay -} 36
60 Clay [
62 Clay lay ‘
e = o
66 Clay & silty clay . =‘
68 Silty sand & sandy silt , 42
7 Clay & silty clay |
i Clay & silty clay ] 44
Cla - i
74 Clay & silty clay |
76 Silty sandy silt
1 1 48_
7 Clay & sitty clay ={
80 Clay & silty clay -‘
82 Silty sand & sandy silt ‘
o [
86 Sand & silty san -‘
8 ]
- sy -
- —
94 Sand -
- -}
98 Sand & silty san -‘
o |
102 San
104 g:ﬂg & silty sanc _l
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 0 0.5 1 1.5 2 . 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 0 5 10 15 20
SBT (Robertson et al. 1986) Factor of safety Settlement (in) Liquefaction potential
Analysis method: NCEER (1998) G.W.T. (in-situ): 0.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 6.00 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,;:  6.70 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.33 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based

CLiqg v.3.0.3.4 - CPTU data presentation & interpretation software - Report created on: 6/10/2021, 10:13:11 AM 1
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Project: DCA Liquefaction Evaluation CPT: Southern Forebay N_DCSOF-CPT-004
Location: Total depth: 200.28 ft
Soil Behaviour Type FS Plot Vertical settlements LPI
Ctay & Tifly clay — 0 0 —
5 Clay S 5 2
10 Clay iity clay -urlng 1 10
is Clay I s B
20 Clay & 4ilty clay 1 6
Cla 20
25 8:2 & slllty clay -‘ 25 8
Y
30 Clay & Jjj(y clay -‘ 30
o I 1
35 e
Clay 35 12
40 8:@ & silty clay -‘ 40
a
45 Clay -‘ 45 14
o .
16
50 Cla -‘ 50
55 Clay & silty clay 55 18
Silty sand & sandy silt -‘
60 Clay & silty clay ‘ 60 204
65 Sj_lt) sand & sand y sil = 65 =
70 Clay | o 2
Cla
75 Cla -‘ 75 24+
Clay & silty clay -‘
80 Clay 80 26
85 Cla -‘ 85
Clay & silty clay -‘ 28
90 Sand & silty sand 90
=
E o . = i E o e
= Sand & silty sand E “ = =3
£ 100 = ] £ 100 S
Q Silty sand & sandy silt Q -\ Q QL
San
& 105 Sar A -‘ & 105 8
110 Sand 110 36
Sand & silty sand -‘
115 Sand \ 115
120 Sand & silty sand =‘ 120 _,/
125 ,,_!-1 125
130 San ﬂ-i 130 —— 427
135 135 — 44
140 140
145 145
150 150
155 155 f
160 160 /'____..’
165 165 54
170 170 56
175 175 58
180 180
185 185
190 190
195 195 64
200 I S e e e — 200 T
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 0 0.5 1 1.5 2 0 1 2 3 4 5 6 0 5 10 15 20
SBT (Robertson et al. 1986) Factor of safety Settlement (in) Liquefaction potential
Analysis method: NCEER (1998) G.W.T. (in-situ): 1.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 6.00 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,;:  6.70 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.33 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based

CLiqg v.3.0.3.4 - CPTU data presentation & interpretation software - Report created on: 6/10/2021, 10:41:59 AM 1
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Project: DCA Liquefaction Evaluation CPT: Southern Forebay S_ DCSOF-CPT-048

Location: Total depth: 147.80 ft
Soil Behaviour Type FS Plot Vertical settlements LPI
Sitty—samd-&samgysitt ————— e —————————————————————— 0 0
s Cla 2
Clay &jilty clay 5
Clay & silty clay — 4
10 Clay 10
Clay 6
15 Clay & silty clay 15
Clay 8
20 Clay 20 .
Clay &s‘ilty clay 10
25 Clay 25
Clay &jl::y clay _J 12
30 Clay & si y "Iny 30 p—
Clay — 14
35 Cla [ — 35 r_’-—'—‘-
Clay — r"'" 16
40 Cla — 40 [
Clay — g 18
Clay & silty clay — |-l"
45 Clay & silty clay | 45 . | 20
Clay
50 Clay [ 50 22
Clay & silty clay -‘
55 Clay & %My ﬂlny ‘ 55 24
Silty sand & sandy silt :
Clay & silty clay E rl 26
60 Very dense/stiff soil 60
Silty sand & sandy silt -‘ 28
65 Sand & silty san 65
Sand & silty sand -‘ 30
ey Very dense/stiff soil ] - ] )]
E 70 Sand & silty sand E ‘ E 70 “3 324
- Sand & silty sand - - -
=i QoM R o = ' + bt
a 75 Sand & silty san Q — a 75 =%
& Silty sand & sandy silt & — & l-"‘ 83
80 Silty sand & sandy si _ 80
Sand & silty sand 36
Silty sand & sandy silt
85 85 38
Clay &jilty clay -‘
90 Cla 90 40
Clay &4ilty clay -‘
95 95 42
Silty sand & sandy silt -‘
100 Clay & silty clay 100 44
Silty sand & sandy silt -‘
105 Silty sand & sandy silt 105 46
.
110 ; 110
Clay & silty clay 50
115
115 Very dense/stiff soil 52
120 Clay & silty clay 120
Silty sand & sandy silt 547
125 : : e Clay 125 56
‘ ‘ ‘ Clay & clay
Clay & silty clay
130 130 i
Clay & silty clay 58
Clay & silty clay
135 Clay & silty clay 135 60
Silty sand & sandy silt
140 Very dense/stiff soil 140 -] 62
Silty sand & sandy silt 145 I 64
145 Sand & silty sand’
T | T T T T T T T T | T T T T T
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 0 0.5 1 1.5 2 0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 0 5 10 15 20
SBT (Robertson et al. 1986) Factor of safety Settlement (in) Liquefaction potential
Analysis method: NCEER (1998) G.W.T. (in-situ): 1.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 8.50 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,;:  6.90 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.51 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based

CLiqg v.3.0.3.4 - CPTU data presentation & interpretation software - Report created on: 6/10/2021, 10:41:43 AM 1
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Project: DCA Liquefaction Evaluation CPT: Southern Forebay S_ WTF-SCPT-007
Location: Total depth: 101.71 ft
Soil Behaviour Type FS Plot Vertical settlements LPI
0 Sensitive fine gra |ned‘ I 0
2 Silty sand & sandy silt
4 Clay & silty clay
6 Cla 4
Clay & silty clay
8 Silty sand & sandy b:]} J
Silty sand & sandy si Pl 6
10 —
12 Clay & silty clay '( 8-
14 Clay & silty clay LA
Clay & silty clay /
16 Clay & silty clay o
18 Clay Jm
20 Clay & silty clay
22 Silty sand & sandy cii,[ o,
24 Silty sand & sandy silt //
Clay & silty clay 16
26
Cla .r
28 Clay ) 18
Clay & silty clay
30 Ity Yy : A
3 Sand & silty sand . ;
34 Silty sand & sandy silt : /’/ 2
36 Silty sand & sandy sil i
38 Clay & silty clay ]
40 Clay & si y ﬂlny 1
Silty sand & sandy silt 1
42 Silty sand & sandy si ;
44 Sand & silty san
46 Sand & silty san -‘
= g Very dense/stiff soil - -‘ - 307
= 4 = = =
= 50 Sand & silty san = -‘ = = 32
= Silty sand & sandy silt = -‘ = e
Q 5 =1 Q S 34-
& 4 Sand & silty sana ‘ & -‘ & &
Silty sand & sandy silt -‘ a
56 Clay &ﬁ‘n*l y clay \ 36
58 Clay & silty clay -‘ 38
60 Silty sa sandy si -‘
62 " 40
o Ol cay|_| [ |
ilty sandy si i
66 Clay clay -‘ 42
68 Clay clay -‘
70 Silty sandy si_F -‘
Silty sandy si
72 Clay & silty clay =}
” ot [
® it .
78 Silty
70 Siy Sand —
Sand & silty sand ]
82 -
84 Silty sand & sandy silt -} 547
o0 | 561
88 Very dense/stiff soil -‘
90 Cla) & si y Jay -‘ 58
92
94 Cla &slilty clay -‘
96 Silty sand & sandy silt =} 62
98 — Clay & silty clay -‘
100 Very densefstiff soil -
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 0 0.5 1 1.5 2 . 1.5 2 2.5 3 3.5 4 4.5 5 0 5 10 15 20
SBT (Robertson et al. 1986) Factor of safety Settlement (in) Liquefaction potential
Analysis method: NCEER (1998) G.W.T. (in-situ): 1.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 8.50 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,;:  6.90 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.51 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based

CLiqg v.3.0.3.4 - CPTU data presentation & interpretation software - Report created on: 6/10/2021, 10:44:08 AM 1
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Project: DCA Liquefaction Evaluation CPT: Staten Is_DCA-CPT-002A
Location: Total depth: 170.44 ft
Soil Behaviour Type FS Plot Vertical settlements LPI
0 0 0 0
HA&ID AUGER HAND AUGER HAND AUGER
Silty sand & sandy si -\ 5 2
Sand & silty sand o] 10 4
el
Sand & silty sand - 15 fr 6
. . 20 8
Silty sand & sandy sﬂrt -‘
Silty sand & sandy silt 25 10
Sand & silty sand
Sand & silty sand 30 12
Sand & silty sanc -‘
3 14
Sand & silty sand -‘
40
Sand & silty sand -‘ f 16
. — 45 B,
Sand & silty sana !‘ — 18
Sand & silty sand S 50
Sand & silty sand -‘ 20
san 55
[ 2
60
. 2
65
[ 2
oy L] "
an 75 28
_ ok - L o w0
g g B g g,
clay 34
8 sandy si 8 8 9 8
L]
andy s 95 36
sandy silt -‘
y clay 100 38
clay -‘
105 40
.
sandy sil] 110 2
sandy silt -‘ 115 44
sandy silt -‘
sandy silt
| | 120
! ‘/——'
and ‘ 125 //
| M [
sandy silt
135
. "
sandy silt -‘ 140 547
clay 145
.
clay 150
sandy silt 155
sandy si‘t -‘
clay
160
sandy si?t -‘ 62
clay : 165
sandy silt -‘ 170
T T i T T T T - 1 1 T 1 T T
7 8 9 10 11 12 13 14 15 16 17 18 0 0.5 1 1.5 2 0 1 2 3 4 5 6 0 5 10 15 20
SBT (Robertson et al. 1986) Factor of safety Settlement (in) Liquefaction potential
Analysis method: NCEER (1998) G.W.T. (in-situ): 0.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 8.00 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,;:  6.55 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.27 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based

CLiqg v.3.0.3.4 - CPTU data presentation & interpretation software - Report created on: 6/10/2021, 10:08:29 AM 1



|

£

EE IMmNICEEILIFE
LU IvIRNE

(S echricol ot [N

GeolLogismiki
Geotechnical Engineers
Merarhias 56

I http://www.geologismiki.gr

CPT: Staten Is_DCCA1-CPT-033

Project: DCA Liquefaction Evaluation
Location: Total depth: 164.04 ft
Soil Behaviour Type FS Plot Vertical settlements LPI
5 Or M 5
Clay ‘ 6
10 Sensitive fine graine D 1 10
Clay &%lty clay -‘ ~ 8-
15 15
Clay & 4ilty clay -‘ 10
20 Silty sagd & sandy silt i 20 —
Clay & silty clay 12
25 Silty sand & sandy silt -‘ 25
30 : 30 147
Clay & silty clay -‘
35 35 167
. 1
Silty sand & sandy-sil 1
40 Silty sand & sandy s:ﬂ -‘ 40
Clay & silty cla m
45 Ciay Sy ey 45 20
50 Clay & silty clay -‘ 50
Silty sand & sandy silt -‘
55 Clay & silty clay 55 i 24
Very dense/stiff soil -‘
60 Silty sand & sandy silt -‘ 60 26
65 65
Sand & silty sand -‘
75 Sand -‘ 75 32+
g v Sand i e i g ® €]
< o5 and & silty sanc < < o5 <
§ § . § &
S8l G sand & sandy si a 8 o 8
G .
95 Silty sand & sandy si 95
Clay & qilty clay
100 Vcl) dense/stiff soil 100
: Silty sajd & sandy silt -‘ 42
105 i T Clay ity clay 105
Sy .
110 Very densefstiff soil 110
Silty sand & sandy silt -‘ 46—
115 Very d /stiff soil 115
e — CIa) & Sllty clay -‘
120 Sand & silty san = 120120
Silty sand & sandy silt -‘
125 Clay 125
Clay & silty clay -‘ 52
130 Silty sand & smy—frr -‘ 130
135 Silty sand & sandy silt 135 54
Clay &ﬁilty clay -‘
140 Clay -‘ 140
Clay & silty cla m
1 ‘ ‘ ‘ \..Iag iy m§ 145 58
Clay & silty clay -‘
150 Silty sand & san y silt 150 60
E—  ceisvow i
155 Vr;l) dense/stiff soil 155 62
‘ ‘ ‘ Clay &Jilty clay -‘
160 .| Sitysand& saﬂg_fry i 160 64
] Silty sand & sandy silt -‘
T 1 T 17 1T 717 T T T T 1 1.1 7 T T T
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 0.5 1 1.5 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0 10 15 20
SBT (Robertson et al. 1986) Factor of safety Settlement (in) Liquefaction potential
Analysis method: NCEER (1998) G.W.T. (in-situ): 1.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 8.00 ft Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,;:  6.55 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.27 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based

CLiqg v.3.0.3.4 - CPTU data presentation & interpretation software - Report created on: 6/10/2021, 10:42:27 AM
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Project: DCA Liquefaction Evaluation CPT: Staten Is_DCT-CPT-007
Location: Total depth: 135.17 ft
Soil Behaviour Type FS Plot Vertical settlements LPI
0 0 0 0 —_————
HAND AUGER HAND AUGER HAND AUGER 2
5 Sensitive fine graine: 5
Clay 4
10 Silty sand & smy—sT 10
Silty sand & sandy silt s & 6
15 Clay 15
Clay & silty clay 8
Sand & silty sanc
20 Silty sand & sand 20 10
Silty sand & sand T
25 Sand & silty sand 25
Sand
Silty sand & sand
30 Silty sand & sand 30
Silty sand & sand
35 Cla 35
Cla &Tlty clay
40 Cla 40 20
Clay &%ilty clay
45 Cla 45
Cla &Jilty clay
50 Silty sand & sandy silt 50
Silty sand & sandy silt
55 Silty sand & sandy si 55
60 60
£ 65 Sand & silty sanc & £ 65 £
e c e e
a a a a
3 70 3 3 70 2 34
75 Silty sand & sandy silt 75
Silty sand & sandy silt
Silty sand & sandy silt
80 Silty sand & sandy silt 80
Very dense/stiff soil 40
85 Very dense/stiff soil 85
Clay & silty clay 427
90 Silty sand & sandy eii,( 90
Silty sand & sandy silt
Sand
95 'Very dense/stiff soil 95 46
100 Sand & silty sand 100 100 'J’
Silty sand & sandy silt
105 105 105
110 Clay & silty clay 110 110
54
115 115 115
Silty sand & sandy silt
120 Cla clay 120 120 58
125 Very tiff soil 125 125
Clay clay
Clay 62
130 Clay clay 130 130
Clay clay
135 LI T T T % T T T T LI e . 135 T
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 0 0.5 1 1.5 2 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0 5 10 15 20
SBT (Robertson et al. 1986) Factor of safety Settlement (in) Liquefaction potential
Analysis method: NCEER (1998) G.W.T. (in-situ): 0.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 8.00 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,;:  6.55 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.27 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based

CLiqg v.3.0.3.4 - CPTU data presentation & interpretation software - Report created on: 6/10/2021, 10:09:26 AM 1
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CPT: Staten Is_DCT-CPT-009

Project: DCA Liquefaction Evaluation
Location: Total depth: 140.09 ft
Soil Behaviour Type FS Plot Vertical settlements LPI
0 0 0 0
~ HAND AUGER HAND AUGER HAND AUGER 2
5 Clay —-e— 5
Clay D 1 )
10 ol & 1ty s ‘\ 10 6
Clay & silty clay :
15 Clay & silty clay 15 g
Sand & silty sand
20 20
Sand & silty sand -‘ 10
25 25 12
Silty sand & sandy silt -‘ [
30 Sankl & dit 30 14
and & silty sana
ped = r .
35 Sand & silty sand 35
Silty sand & sand -‘ /r 18
40 gﬂt d?l di & sand ‘ 40 A
an silty sand -‘ /-— 20
45 Silty sand & sanc = 45 |
i 2
50 | 50
y silt ® 24
o [ o s
=
60 -‘ 60 28
~ 65 - ~ 65 ~ 30
S 70 = S 70 e
=Y =Y =Y Q.
3 g = g § o
75 75
= *
80 80
— :
85 85 40
B
0 soil 90 42
e =
% y sl 95 44
=
100 100 100
=
105 soi 105 105
- =
110 silt 110 110
dense/stiff soil -‘
115 d & silty sanc 115 - 115 — 54
120 sand & sandy silt 120 ‘ 120
lay & i'ty clay
& silty clay -‘
125 sand & sandy silt 125 -‘ 125
130 & 130 130
: =
135 &si 135 135
: =
140 T T T T T T T T T T T 140 140
0o 1 2 3 4 6 7 8 9 10 11 12 13 14 15 16 17 18 0 0.5 1 1.5 2 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 0 10 15 20
SBT (Robertson et al. 1986) Factor of safety Settlement (in) Liquefaction potential
Analysis method: NCEER (1998) G.W.T. (in-situ): 0.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 8.00 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,;:  6.55 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.27 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based

CLiq v.3.0.3.4 - CPTU data presentation & interpretation software - Report created on: 6/10/2021, 10:09:54 AM
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Project: DCA Liquefaction Evaluation CPT: Terminous Tract_DCT-CPT-013
Location: Total depth: 130.09 ft
Soil Behaviour Type FS Plot Vertical settlements LPI
0 0 0 —
HAND AUGER HAND AUGER 5 HAND AUGER 24
Clay
Sensitive fine grained 47
Sensitiv e fine graine: 10 6
Clay 3 T
Clay lay 15 I
Silty sandy silt 87
Clay clay
Silty sandy silt 20 10
. . 12
Silty sandy silt 25
Clay clay 144
Cla 30
Clay & silty clay 16
Silty sand & sandy silt 35 18-
Sand & silty-san 40 20
r
Silty sand & sandy silt 45 7
Sand & silty sand /( 24
Sand & silty sand 50 g
Silty sand & sandy s:l: 26
Silty sand & sandy si 55 28
Sand & silty sand ;
- - 60 30
g Silty sand & sandy silt g g g W
=] ga.. & ~Hté sanc ] 5 65 g
ilty sand & sandy silt -
8 Silty sand & sandy Sl.% 8 8 8 3
Silty sand & sandy si 70 |
Very dense/stiff soil 36
Clay & silty clay 75
Silty sand & sand 384
Silty sand & sand -
Clay & silty clay 80 40
Silty sand & sand
42
Silty sand & san 85
Silty sand & sand 44
Silty sand & sand
90
46
Clay & silty clay 95 48
SiLy sand & san sit 100 100 501
Silty sand & sandy silt
Silty sand & sandy silt 52
Clay 105 105
Silty sand & sandy silt 54
Clay & silty clay 110 110 ]
Clay & silty clay 56
S!JIV sand & sandy s: 115 115 58
Silty sand & sandy silt
Clay & silty clay 60
Silty sand & sandy si 120 120
Silty sand & it 627
ilty sand & sandy si 125 125
Silty sand & sandy silt
e s sy sand ] 130 o .

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 0 0.5 1 1.5 2 0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 0 5 10 15 20
SBT (Robertson et al. 1986) Factor of safety Settlement (in) Liquefaction potential
Analysis method: NCEER (1998) G.W.T. (in-situ): 0.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 9.00 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,;:  6.70 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.27 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based

CLiq v.3.0.3.4 - CPTU data presentation & interpretation software - Report created on: 6/10/2021, 10:39:06 AM 1
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Project: DCA Liquefaction Evaluation CPT: Twin Cities Rd_DCE-CPT-008
Location: Total depth: 100.07 ft
Soil Behaviour Type FS Plot Vertical settlements LPI
0 i 0 —
2
4 AR, AT HAND AUGER
6 Silty sand & sanqr/"gi tu PEEER TATE AR 4
8 Silty sand & sandy silt
: : : : Very dense/stiff soil
10 | Clay
12 | | | Silty sand & allyaT
14 I I Silty sand & sandy silt
16 Very dense/stiff soil ‘
Silty sand & sandy silt
18 Silty d&s i
Silty sand & sandy s
20
2 Sand
Sand & silty sand
24 Sand & silty sand
26 Silty sand & sandy aT
28 Sand & i_u;y sana
Silty sand & sandy silt
30
32
34 Ci
a
36 )
38
40 Clay &qilty clay
a2 Clay & silty cl
44 Cla) ilty clay
ay
- 46 Silty sand & sandy silt = = = 30
£ 48 Cla s = < 32+
e Clay & silty clay P = P
‘| 50 Sand & silty sand ‘| ‘| ‘8 34
52 Clay
8 54 Clav & siltv clav 8 8 8
lay & silty clay
Silty saj?& sandy silt 36
56
Clay J_n
58 Clay & silty clay 38
60 la
62 ik 407
Clay & silty clay
64 Clay & silty clay 42—
66 Cla ;
Clay & silty clay
68 Clay
70
72 Clay & silty clay
—— Very dense/stiff soil
74 Clay .
76 Sand & silty sand
78 Sand & silt;
and & silty sand
80 Sand
82 Clay & silty clay 547
84 Clay
86 Clay 567
88 Clay & si y "Iny
90 Clay & silty clay
Cla
92 Silty sand & sandy silt
94 ; i
% Clay & silty clay 62
Clay 64
98 Clay & silty clay
100 T T T T T T T | T T T T T T T T
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 0 0.5 1 1.5 2 0 0.01 0.02 0.03 0.04 0.05 0 5 10 15 20
SBT (Robertson et al. 1986) Factor of safety Settlement (in) Liquefaction potential
Analysis method: NCEER (1998) G.W.T. (in-situ): 0.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 13.00 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,;:  6.50 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.29 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based

CLiqg v.3.0.3.4 - CPTU data presentation & interpretation software - Report created on: 6/10/2021, 10:07:38 AM 1
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Project: DCA Liquefaction Evaluation CPT: Union Is_DCC-CPT-006
Location: Total depth: 114.91 ft
Soil Behaviour Type FS Plot Vertical settlements LPI
0 0 =
2 2
4 HAND AUGER 4 HAND AUGE 2
6 Cla 6 4
8 Clay & silty clay 8
10 Clay & 10 6
12 Clay & silty clay 12
14 Clay
Cla 14 8
16 16
18 Cla 18 10
20 : 20
Clay & silty cl
2 ay & Ty Fay 5 12
24 24 14
26 Clay 26
28 28 16
30 Clay & silty clay 30
32 Cla) 32 18
34 Sand & silty sand 34 20
36 Silty sand & sandy si 36
Silt d & i
38 Sm: sa sandy Q. 38 22
40 y sand & sandy s 40
42 Clay & silty clay P ”
44 44
46 Cla 46 26
48 48
50 Clay & silty clay 50 28]
Silty sand & sandy silt —
= 3421 Clay & zilty clay = = 3421 p 30
£ o Clay & silty clay £ £ €,
= = = =
B 58 Clay a 8 58 g
& 60 Clay 2 8 60 g 34
62 Cla 62
64 Silty sand & sandy si 64 36
66 Clay & silty clay 66
68 Silty sand & sandy silt 68 38
70 Sand & silty sand 70 40
72 : f 72
Silty sand & sandy silt
74 Sanyd y 74 42
76 Sand 76 44
78 Sand & silty sanc 78
80 Sand & silty sand 80 461
82 San 82
84 Sand & silty sand 84 48
86 86
88 Sand 88 50
Sand & silty san
90 Sand 20
92 Sand 92
94 Sand & silty san 94
96 Sand & silty san 9
San 98
98 Sand & silty sand 100 56
100 Sand
102 Sand & s th an 102
104 Sand 104
106 Sand & silty 'sand 106
108 San 108
110 Sand & silty sand 110
112 Sand & silty sanc 112
114 T T S?'n T T T T T T T T 114 T
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 0 0.5 1 1.5 2 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 0 5 10 15 20
SBT (Robertson et al. 1986) Factor of safety Settlement (in) Liquefaction potential
Analysis method: NCEER (1998) G.W.T. (in-situ): 1.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 12.00 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,;:  6.90 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.20 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based

CLiqg v.3.0.3.4 - CPTU data presentation & interpretation software - Report created on: 6/10/2021, 10:40:32 AM 1
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Project: DCA Liquefaction Evaluation CPT: Union Is_vi-aip-cpt-6

Location: Total depth: 119.70 ft
Soil Behaviour Type FS Plot Vertical settlements LPI
0 Sttty sand& sandy Siit 0 0
Cla . 2
Cla
5 - 5
During | 4
) . ) 6
15 15 8
Clay
20 20
25 25 14
Clay & silty clay .‘ 16
30 Clay & silty clay 30
18
35 35
40 Clay & silty clay 40 2
Sand & silty sand 24
45 Sand & silty sand 45
Silty sand & sandy si .‘ 26
50 Sand & silty sand | 50
Silty sand & sandy si [Se— ° o8 28
o o o o
e c e e
B 60 ] = 60 )
§' Sand & silty sanc §' §' § 34
65 65 36
70 70 38
Silty sand & sandy si
¥ y 40
75 75
42
Clay
80 80 44
Very dense/stiff soil
85 85 46
Very dense/stiff soil
Clay & silty clay 48
90 Clay 90 50
Very dense/stiff soil
95 Sand & silty sanc 95 52
Sand & silty sand
100 L 100
clay 561
105 clay 105
tiff soil
110 110
clay
clay
115 clay 115
120 gandy silt 120
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 0 0.5 1 1.5 0.1 0.2 0.3 0.4 0.5 0.6 0 10 15 20
SBT (Robertson et al. 1986) Factor of safety Settlement (in) Liquefaction potential
Analysis method: NCEER (1998) G.W.T. (in-situ): Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,;:  6.90 Ic cut-off value: Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.20 Unit weight calculation: K, applied: Yes MSF method: Method based
CLiqg v.3.0.3.4 - CPTU data presentation & interpretation software - Report created on: 6/10/2021, 10:47:19 AM 1
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Geotechnical Software EEE

Vs BASED LIQUEFACTION ANALYSIS REPORT (NCEER 1998)

Project title : DCA Liquefaction Evaluation Location :
CPT file : DCW-CPT-027
:: Input parameters and analysis properties ::

Calculation m;ethod: NCEER (1998)
G.W.T. (in-situ): 1.00 ft
G.W.T. (earthq.): 10.00 ft

Earthquake magnitude M,;:  6.90
Peak ground acceleration:  0.62g

Vs plot CSR vs CRR plot
10.00- Y — 0.007 CRR CFJT]
y s 5.00 _ gii
15.00 » . -
. 10.00 \
20.00 1
] 15.00
25.00—_ 20.00]
30.00 25.00
35.00 - 30.00
40.00- 35.007
I 40.00 -
45,00 .
= - & 45.00
= 50.00 = 1
s i S 50.00
® 55.00 o ]
a > Q 55.00
60.00 - 60.00 —
65.00 - 65.00
70.00 70.00]
1 75.00
75.00 J
1 80.00 -
80.00 1
. 85.00 -
- & .
85.00 ] 90.00]
90.00 -] 95.00]
95.00 — 100.00 +————F——7—71—
0 500 1,000 1,500 2,000 0 01 02 03 04 05
Shear Wave Velocity CSR & CRR
CRR 7.50 clean sand curve
0.60
Liquefaction = FC>359
] — FC=209
— FC<5%
0.50
o0

o
N
S
1
—O0

Cyclic Stress Ratio
o
w
<

0.20-
0.10

| No Liquefaction
0.00 — T T T T T T T T T T T T T T T T T 7T

0 100 200 300 400 500 600 700 800 900 1,000

Shear Wave Velocity, Vsl (ft/s)

CLig v.2.2.1.11 - CPT Liquefaction Assessment Software - Report created on: 2/4/2021, 12:31:20 PM
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This software is licensed to: CH2M

CPT name: DCW-CPT-027

:: Cyclic Stress Ratio fully adjusted (CSR*) numeric results ::

No Depth Weight

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

(ft)

9.35
15.25
19.52
24.44
29.36
34.44
39.53
44.45
49.37
54.62
59.38
64.63
69.55
74.47
79.39
84.48
89.40
94.48

Abbreviations

Depth:
Uo:

Ov:

o

Fd.
CSR:
MSF:
Ko:
CSR™:

:: Cyclic Resistance Ratio (CRR) numeric results ::

No

(pcf)

115.00
115.00
115.00
115.00
115.00
115.00
115.00
115.00
115.00
115.00
115.00
115.00
115.00
115.00
115.00
131.00
115.00
115.00

Uo
(tsf)
0.26
0.44
0.58
0.73
0.88
1.04
1.20
1.36
1.51
1.67
1.82
1.99
2.14
2.29
2.45
2.60
2.76
2.92

Oy
(tsf)
0.54
0.88
1.12
1.41
1.69
1.98
2.27
2.56
2.84
3.14
3.41
3.72
4.00
4.28
4.56
4.90
5.18
5.47

o'y
(tsf)
0.28
0.43
0.54
0.67
0.80
0.94
1.07
1.20
1.33
1.47
1.59
1.73
1.86
1.99
2.12
2.29
2.42
2.56

Fd

0.98
0.96
0.95
0.94
0.93
0.89
0.85
0.81
0.77
0.73
0.69
0.65
0.61
0.57
0.55
0.54
0.53
0.51

Depth from free surface where SPT was performed (ft)
Water pressure at test point (tsf)
Total overburden pressure at test point (tsf)

Effective overburden pressure based on GWT during earthquake (tsf)
Nonlinear shear mass factor
Cyclic Stress Ratio ()

Effective overburden stress factor
Magnitude Scaling Factor

CSR fully adjusted

Depth

(ft)

Vs
(ft/s)

Fines

%

n

Vs1
(ft/s)

Vsic

(ft/s)

CSR

0.394
0.478
0.523
0.559
0.585
0.586
0.578
0.566
0.549
0.529
0.508
0.483
0.458
0.432
0.422
0.413
0.406
0.399

CRRy.s

Ko

1.00
1.00
1.00
1.00
1.00
0.97
0.95
0.93
0.92
0.90
0.89
0.88
0.87
0.86
0.85
0.84
0.83
0.82

F.S.

MSF

1.24
1.24
1.24
1.24
1.24
1.24
1.24
1.24
1.24
1.24
1.24
1.24
1.24
1.24
1.24
1.24
1.24
1.24

Can
Liquefy

CSR*

2.000
0.386
0.423
0.452
0.475
0.487
0.491
0.489
0.483
0.472
0.460
2.000
2.000
0.407
0.402
2.000
0.396
0.393

Can
Liquefy
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
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This software is licensed to: CH2M CPT name: DCW-CPT-027

:: Cyclic Resistance Ratio (CRR) numeric results ::

No Depth Vs Fines n Vs1 Vsic CRR7s F.S. Can
(ft) (ft/s) % (ft/s) (ft/s) Liquefy

Abbreviations

Depth:  Depth from free surface where Vs was performed (ft)

Vs: Estimated Vs (ft/s)

n: Stress exponent normalization factor

Vsi: Normalized Vs (ft/s)

Vsic: Critical value of Vs1, which separates contractive and dilative behavior (tsf)

CRR75:  Cyclic Resistance Ratio for My 7.50

F.S.: Factor of safety against liquefaction
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