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EXECUTIVE SUMMARY 

This Geotechnical Engineering Report summarizes the results of the geotechnical investigation 
performed to better understand the soil characteristics and strengths of the underlying soil layers 
associated with the Northern lmpoundment at the San Jacinto River Waste Pits Superfund Site. 
The geotechnical investigation was performed to support removal activities and design of best 
management practices (BMPs) to be used to isolate areas at the Northern lmpoundment during 
excavation of waste materials. 

Previous investigations of the Northern lmpoundment had identified that, based on the limited 
information available at the time, the top of a sand formation occurs at an elevation between 
-50 and -60 feet North American Vertical Datum (NAVD88) to at least an elevation of 
approximately -80 feet NAVD88. After review of the boring log data from the Second Phase 
Pre-Design Investigation (PDl-2), it was concluded that these sands, although encountered in the 
PDl-2 borings, were not found to be as consistent at these elevations throughout the Northern 
lmpoundment as originally believed. The occurrence of the sand is an important design 
consideration for the BMPs as the deeper occurrence of the top of the sand layer requires a 
deeper embedment of the BMPs. 

The analyses for the BMPs considered the Q-Case (short-term loading condition), where the 
cohesive (clay) soils behave in an undrained manner. The analysis also considered the S-case 
(long-term loading condition) where the cohesive (clay) soils behave in a drained manner, as the 
BMP structures will be left in place for a minimum period of several months to a year during the 
remedial action (RA). In addition, a series of stability analyses were performed to estimate the 
minimum required embedment of the BMPs. For all cases considered, the top of BMP elevation 
was set to +9 feet NAVD88. The water levels inside and outside the BMP were set at variable 
levels and the ground surface was also varied to account for potential approaches that would be 
implemented during the RA. As the soil behavior changes from an undrained to the drained state, 
the drained state (the S-Case) governs the embedment depth, which on average, requires that 
the BMP be driven in excess of-80 feet NAVD88. 

Results of the slope stability analysis indicate there is potential that during the installation of the 
BMP, the vibrations caused by pile driving could induce localized instability of the near-surface 
soils on the Northern lmpoundment slope. This instability of the slope would cause soils 
containing waste to slide down and release waste to the San Jacinto River. At this stage of the 
design, there is significant uncertainty associated with the slope stability due to the 
heterogeneity in soil conditions across the Northern lmpoundment and the uncertainty in the 
magnitude of the energy from the vibrations. For the ongoing remedial design, it would be 
prudent to consider, as a very likely possibility, a shallow instability occurring from vibrations due 
to driving the BMPs. 

Additional consideration should also be given to other potential effects from the pile driving and 
vibrations including soil remolding, static liquefaction/cyclic mobility, densification and the 
potential impacts to the 1-10 bridge, underground utilities and other surrounding structures. 
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This Geotechnical Engineering Report summarizes the results the preliminary analyses to better 
understand the soil characteristics and strengths of the underlying soil layers associated with the 
Northern lmpoundment. Ardaman & Associates, Inc. (Ardaman) is working with GHD Services, 
Inc. (GHD), on behalf of the International Paper Company (IPC) and McGinnes Industrial 
Maintenance Corporation (MIMC), to develop a Preliminary 30% Remedial Design (30% RD) for 
the Northern lmpoundment of the San Jacinto River Waste Pits Superfund Site located in Harris 
County, Texas. The geotechnical analyses were developed based on samples collected by 
Tolunay-Wong Engineers, Inc. (TWE) as part of the Second Phase Pre-Design Investigation 
(PDl-2) and other geotechnical data obtained from both the Remedial Investigation (RI) and the 
First Phase Pre-Design Investigation (PDl-1). The geotechnical investigation results from the RI 
and PDl-1 are provided in Attachment A. The geotechnical investigation results from PDl-2 are 
provided in Attachment B. The calculation package is provided in Attachment C. 

SECTION 1. GENERAL PROJECT INFORMATION 

1.1 Project Description 

This geotechnical investigation was performed to support the removal activities and design of 
the BMPs for the 30 % RD. 

1.2 Northern lmpoundment Location and Description 

The Northern lmpoundment is located along the San Jacinto River and near 1-10, as 
approximately shown in plan on Figure 1. 

1.3 Geology 

The geology in the vicinity of the Northern lmpoundment is somewhat variable given the natural 
meander of the San Jacinto River over time. Based on the Geologic Atlas of Texas, Houston (1982), 
the near surface of the western bank of the San Jacinto River is comprised predominantly by 
Holocene Alluvium, which is comprised of clay, silt, sand, and can include organic matter. These 
alluvium deposits can be comprised of point-bar, natural levee, stream channel, back-swamp, 
and coastal marsh deposits. The near surface of the eastern bank of the San Jacinto River is 
comprised predominantly of the Pleistocene Beaumont Formation, which is made up of mostly 
clay, silt, and sand. A geologic profile of the area in the vicinity of the Northern lmpoundment is 
provided for reference as Figure 2. 
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Historical topographic maps of the area from the U.S. Geological Survey (USGS), as shown on 
Figure 3, indicate that the near surface in the vicinity of the Northern lmpoundment may have 
been comprised of backswamp and/or swamp deposits. It is unclear the extent to which these 
were scoured out and/or eroded over time, as well as how much was physically removed due to 
industrialization. 

1.4 Groundwater 

The Northern lmpoundment is located on the San Jacinto River; therefore, the groundwater will 
fluctuate over time as the river rises and falls during periods of rain and drought. During the 
PDl-2, groundwater measurements were not able to be recorded at all the boring locations, as 
some of the soil borings were collected from a barge in open water, however, groundwater can 
be assumed to be near surface. The actual depth of the groundwater at the Northern 
lmpoundment will fluctuate due to climatic conditions, local surface water control and drainage 
features, the San Jacinto River stage, and other factors. 

1.5 Seismic Site Class 

Seismicity can be addressed in accordance with the International Building Code (IBC), Latest 

Edition. Based on the furnished soil borings, the Northern lmpoundment is classified as Site Class 

"E", according to the criterion given in Table 20.3-1 of the IBC. Some additional seismic design 

parameters are presented in Table 1, which were obtained from the USGS website. 

TABLE 1-SEISMIC DESIGN PARAMETERS 

SEISMIC PARAMETERS (Per ASCE 7-16) 

PGA 0.034 

Ss 0.069 

S1 0.04 

The values in the aforementioned table are for use in seismic design, not to be confused with the 
pseudo-vibration analysis discussed further in this report. 

SECTION 2. HISTORICAL GEOTECHNICAL INFORMATION 

The following sections summarize the data Ardaman was provided that were obtained during the 
RI and the PDl-1. Only handwritten field logs were available. A summary of these borings is 
provided in Table 2. The furnished historical information is provided in Attachment A for 
reference. 
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TABLE 2 - HISTORICAL SOIL BORING DETAILS 

Termination Termination 

Depth 
Completion 

Depth 
Completion 

Boring ID (feet below Boring ID (feet below 
Date Date 

ground ground 

surface) surface) 

SJGB00l 60 10/27/10 SJGB019 57 12/03/18 

SJGB002 60 5/9/10 SJGB020 62 12/02/18 

SJGB003 120 5/8/10 SJGB021 56 12/01/18 

SJGB004 59.5 5/11/10 SJGB022 47 11/30/18 

SJGB005 61.5 5/6/10 SJGB023 60 12/04/18 

SJGB006 30 10/29/10 SJSB028 37 11/19/18 

SJGB007 119.5 5/7/10 SJSB029 40 11/16/18 

SJGB008 59.5 5/6/10 SJSB030 40 11/18/18 

SJGB009 29.5 10/26/10 SJSB031 40 11/18/18 

SJGB0l0 15 10/28/10 SJSB032 42 11/17/18 

SJGB011 20 10/29/10 SJSB033 40 11/14/18 

SJGB012 20 10/28/10 SJSB034 42 11/10/18 

SJGB013 10 5/11/10 SJSB035 42 11/11/18 

SJGB014 12 5/10/10 SJSB036 35 11/17/18 

SJGB015 10 5/10/10 SJSB036B 10 11/17/18 

SJGB016 12 5/10/10 SJSB037 37 11/16/18 

SJGB017 12 5/11/10 SJSB037B 10 11/16/18 

SJGB018 52 12/13/18 SJSB038 36 12/09/18 

SECTION 3. CURRENT FIELD EXPLORATION 

The geotechnical scope of work for the PDl-2 for the Northern lmpoundment included 

performing nine (9) soil borings within and around the perimeter of the Northern lmpoundment. 

A plan map showing the locations of the soil borings is provided on Figure 4. 

The soil borings were performed between November 7 and December 13, 2019 by TWE and 

logged by a representative of GHD. The borings were advanced using a 4-inch diameter bit and 

rotary wash methods to a maximum depth of 100 feet below the existing ground surface. Discrete 

samples were obtained continuously to 16 feet below ground surface (bgs), and generally on 

5-ft. centers thereafter to the termination depth of the borehole. 
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The sampling procedure consisted of advancing the borehole to the desired depth, and then 

either a Shelby tube was lowered to the bottom of the boring and was then pushed into the soil 

in one continuous 24-inch stroke (ASTM D1587), or the Standard Penetration Test (SPT) 

(ASTM D1586) was performed. The SPT test consists of driving a two-inch diameter split-spoon 

sampler 1 foot (after first seating it 6 inches) with a 140-pound hammer falling 30 inches. The 

number of blows required to drive the sampler gives an indication of the consistency and density 

of the material. 

Upon retrieval, the exposed soil surface at the bottom of each Shelby tube was visually classified, 

and field measurements of the strength of the material were obtained by means of a pocket 

penetrometer. Upon retrieval of the SPT samples, the split spoon was opened, the material was 

visually classified, and cuttings were removed from the sample. The sample was then placed in a 

labeled moisture proof bag for transportation to TWE's laboratory for testing. Table 3 provides a 

summary of the PDl-2 boring details. 

Boring 

ID 

SJSB024 

SJSB025 

SJSB026 

SJSB027 

SJSB047 

SJSB050 

SJSB053 

SJSB057 

SJSB058 

TABLE 3 - PDl-2 SOIL BORING DETAILS 

Termination 
Termination 

Depth 
Elevation 

(feet below 
(ft., NAVD88) 

ground surface) 

30 -27.36 

29.5 -24.52 

21.5 -16.16 

50 -46.08 

100 -103.40 

20 -23.60 

100 -109.70 

100 -117.10 

20 -19.38 

Ardaman & Associates, Inc. 

Ground 
GPS Coordinate 

Surface 

Elevation 

Latitude Longitude (ft., NAVD88) 

29°47 136.74 11 N 95° 3'44.65"W 2.64 

29°47 138.65 11 N 95° 3'48.91"W 4.98 

29°47'39.24 11 N 95° 3'49.86"W 5.34 

29°47 141.34 11 N 95° 3'47.36"W 3.92 

29°47'38.50 11 N 95° 3'41.90"W -3.40 

29°47'41.36 11 N 95° 3'40.53"W -3.60 

29°47 143.62 11 N 95° 3'42.93"W -9.70 

29°47 145.29 11 N 95° 3'46.74"W -17.1 

29°47 142.79 11 N 95° 3'48.02"W 0.62 
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SECTION 4. LABORATORY TESTING 

Once the field logs were made available to Ardaman, a lab testing program was developed and 

submitted to TWE for geotechnical laboratory testing. An overview of the scope of the laboratory 

testing phase in terms of the type of tests performed is presented in Table 4. Results of the 

laboratory tests are presented and discussed in the following sections of this report. 

TABLE 4 - POl-2 LABORATORY TESTING SUMMARY 

Test Method ASTM Reference 

Moisture Content D2216 

Density (Unit Weight) D7263 

Unconsolidated-Undrained Compression Test (UU) D2580 

Atterberg Limit Determination D4318 

Grain Size (Sieve, Hydrometer, and/or #200 Wash) D6913/D422/D1140 

Organic Content D2974 

Consolidation D2435 

4.1 Classification and Index Testing 

Subsurface conditions, in terms of soil classification, geotechnical index properties, effective 

stress history, and undrained shear strength profiles encountered at the various boring locations 

within the Northern lmpoundment are somewhat variable. For a detailed description, refer to 

the individual boring logs provided in Attachment A. However, a general description of the 

subsurface conditions for the Northern lmpoundment is provided below. 

Down to an elevation of approximately -30 feet NAVD88, the Northern lmpoundment is fairly 

heterogeneous consisting of highly interbedded alluvial deposits consisting of silty sands, sands, 

silts, lean clays, fat clays, and sandy clays. Below this reference elevation, the western and 

eastern side of the Northern lmpoundment become more distinguishable. On the western side, 

sandy lean clays extend to an elevation of approximately -45 feet NAVD88 and are underlain by 

medium stiff to very stiff fat clay to an elevation of approximately -80 feet NAVD88. More 

granular medium dense to very dense clayey sands, silty sands and sandy lean clays extend to an 

elevation of approximately -108 feet NAVD88 and are underlain by stiff gray lean clay to at least 

an elevation of approximately -117 feet NAVD88, the maximum explored depth of boring 
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SJSB057. On the eastern side alternating layers of silts and clays extend below an elevation of 

approximately -30 feet NAVD88. These appear to be coarser towards the north and finer towards 

the south, with soil boring SJSGB0S3 (north) indicating more granular medium dense to very 

dense clayey sands at an elevation of approximately -68 feet NAVD88, and soil boring SJSB04 7 

(south) indicating silty sands-at an elevation of approximately -84 feet NAVD88. These more 

granular soils extend to an elevation of approximately -98 feet NAVD88 where stiff to very stiff 

fat clays and silts were encountered to at least an elevation of approximately-110 feet NAVD88, 

the maximum explored depth of the borings. 

4.1.1 Visual Classification 

Visual classifications include a description of soil color, consistency and type, and identification 

of structural conditions (layering, seams, etc.) and variations (e.g., organics). Visual classifications 

are included on the soil boring logs attached in Attachment B and are based on the descriptions 

provided in the field logs and in the laboratory analytical reports. 

4.1.2 Moisture Content and Density and Unit Weight Determinations 

Numerous moisture content determinations (ASTM D2216) and total unit weight determinations 

(ASTM D2937) were performed in conjunction with the preparation of test specimens. Total unit 

weights were computed based on sample volume and weight measurements during the test 

preparation. Moisture content and total density values for each sample are included on the soil 

boring logs attached in Attachment B. 

4.1.3 Atterberg Limits 

Atterberg limit determinations (ASTM D4318) were performed on selected samples to assist in 

soil classification and to enable correlations to pertinent clay behavior properties. The Atterberg 

limit data consists of measured liquid limit (LL) and plastic limit (PL) values from which the 

plasticity index (Pl = LL - PL) is derived. The individual test data are included on the boring logs 

attached in Attachment B. 

4.1.4 Grain Size Determinations 

Grain Size Distributions Curves (ASTM D422) were performed on select samples, and fines 

content determinations (ASTM D 1140) were performed on selected granular samples. The test 

results, in terms of percent fines (i.e., percent by dry weight finer than the U.S. No. 200 sieve size, 

0.074 mm, or combined silt and clay fraction) are shown on the boring logs attached in 

Attachment B, as well as the individual grain size distribution curves. 

Ardaman & Associates, Inc. 

18-2876 
Northern lmpoundment Geotechnical Engineering Report 

Preliminary 30% Remedial Design 



Page 7 

4.1.5 Unconsolidated-Undrained Compression Tests 

Unconsolidated-Undrained (UU) Triaxial Compression tests (ASTM D2850) were performed on 

select specimens. Results of these strength tests are included on the soil boring logs attached in 

Attachment B. Individual UU test stress-strain curves are also included in Attachment B. 

4.1.6 Consolidation Tests 

One-Dimensional Incremental consolidation tests (ASTM D 2435) were included in the laboratory 
testing program to assess the stress history, one-dimensional stress-deformation, and time-rate 
of consolidation characteristics of the clay deposits. The tests were conducted using a load 
increment ratio (UR) of one (UR= 1.0) and generally included one unload-reload cycle to enable 
evaluation of recompression behavior. 

During each load increment, the vertical displacement with time is measured. In general, each 
load increment was sustained for a period of 24 hours. The vertical displacement versus time 
data were evaluated using conventional log-time and square-root time curve fitting techniques 
to estimate the end of primary consolidation (i.e., the point in time at which dissipation of load
induced excess pore water pressures in the sample had dissipated and drained creep ensued for 
each load increment). The individual test results, in terms of vertical strain and void ratio versus 
effective vertical stress, are presented in Attachment B. 

Typical laboratory consolidation test results, considered in terms of vertical strain, Ev (%; at the 
end of primary consolidation) or void ratio, eo, versus vertical effective stress, a' vc (tons/ft2; log 
scale), may be simply characterized as being composed of recompression and virgin compression. 
The flatter recompression portion of the Ev versus log a' vc curve occurs at vertical effective 
stresses lower than the pre-consolidation pressure, a' p to which the specimen had historically 
been subjected. The steeper virgin compression portion of the Ev versus log a' vc response occurs 
at vertical effective stresses greater than the maximum past pressure, a' P· 

SECTION 5. EVALUATION OF CURRENT & HISTORIC SUBSURFACE CONDITIONS 

During the previous subsurface investigations, the Northern lmpoundment subsurface 
stratigraphy was idealized as being comprised of interbedded Recent Alluvial Sediments (silts, 
sands, and clays) to an elevation of approximately-30 feet NAVD88, which was confirmed during 
the PDl-2 subsurface investigation. The previous investigations indicated that the Beaumont Clay 
formation extended below this reference elevation to a minimum elevation of approximately 
-60 feet NAVD88 on the western side and an elevation of approximately -50 feet NAVD88 on the 
eastern side. The PDl-2 investigation, which included boring SJSB057 (on the northwest side) 
encountered clays to a much deeper elevation of approximately -80 feet NAVD88, and on the 
eastern side clays were encountered between elevations of approximately -50 to -65 feet 
NAVD88. 

The previous investigations, based on limited data, identified that the top of a sand formation 
occurs across the Northern lmpoundment at an elevation between -50 and -60 feet NAVD88 to 
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at least an elevation of approximately -80 feet NAVD88. After review of the PDl-2 boring logs, it 
was determined these sand elevations, as encountered in PDl-2, were not found to be as 
consistent throughout the Northern lmpoundment. 

SECTION 6. ANAL VSES 

The following engineering analyses are based on the data obtained during the subsurface 
investigations for the Northern lmpoundment and our interpretation of the existing data. If 
additional data are collected during subsequent phases of the work, the following 
recommendations may be subject to change. The following sections will discuss the methods of 
analyses, interpretation of the data, and the results of these analyses. 

6.1 Methods of Analyses 

The following sections describe the methodology employed in the analyses performed. 

6.1.1 Methods of Analyses-Slope Stability 

Two-dimensional limit equilibrium stability analyses were performed using the method of slices 
and Spencer's method (i.e. assuming a common inclination of inter-slice forces). The SLOPE/W 
(GeoStudio 2019 R2 Version 10.1.1.18972) computer program was used for calculating slope 
stability factors of safety for trial failure surfaces. This program incorporates search routines that, 
when properly managed, can systematically converge on kinematically admissible critical circular 
arc and sliding wedge type failure surfaces. 

6.1.2 Methods of Analyses - BMPs (Cofferdams & Retaining Walls) 

As part of the removal efforts, areas of the Northern lmpoundment (cells) will need to be 
excavated to remove the waste material. Engineered barriers such as sheet pile coffer dams are 
planned to block the introduction of water from the San Jacinto River into the removal areas. 
These engineered barriers are referred to herein as BMPs. 

As the areas within the Northern lmpoundment are excavated, any soils or water on the outside 
of the BMP will produce a lateral pressure that needs to be counteracted by the soils and water 
on the inside. Therefore, the depth of the BMP system will be highly dependent on the methods 
and sequence of construction. 

The analyses for the BMPs considered the Q-Case, or short-term, loading condition, where the 
cohesive (clay) soils behave in an undrained manner. Additionally, consideration was given to the 
S-Case, or long-term, loading condition, where the cohesive (clay) soils behave in a drained 
manner. Given that these structures will be left in place for a minimum period of several months 
to a year during the RA, it is imperative to consider the soil behavior under both loading 
conditions in order to determine the loading condition that is most conservative with respect to 
the BMP embedment depth. 
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Analyses were performed using the U.S. Army Corps of Engineers' {USACE) X0031 "Computer 
Program for Design and Analysis of Sheet-Pile Walls by Classical Methods {CWLASHT)", and the 
Deep Excavation Software Program "DeepEx" 2019 Version. In general, the CWALSHT program 
was used as a design check. 

CWALSHT: 
This program can handle non-horizontal ground surface and soil layers, and will 
apply Coulomb's earth pressure coefficients on the wall. It can also apply 
additional surcharge loads both in front of and behind the retaining wall using 
Boussinesq's pressure distribution. For all cases involving a sloping of irregular soil 
surface and/or subsurface layer, the wedge method is used to determine the 
lateral pressures. It should be noted that this program was intended to analyze 
plane-strain conditions; therefore, it is most applicable to long sheet pile retaining 
walls. 

DeepEx: 
This program can perform the same calculations as CWALSHT. In addition, it can 
analyze braced excavations with conventional limit-equilibrium methods as well 
as non-linear beam on elastic foundations using the Winkler Method. It is also 
capable of analyzing non-plane strain conditions. 

As mentioned above, these programs were used in order to verify and cross-check the results of 
the analyses. However, DeepEx was generally relied upon for the determination of the tip 
embedment, shear and bending stresses, and the deflections. 

In accordance with EM 1110-2-2504, Engineering and Design: Design of Sheet Pile Walls, 5.2 d. 
factors of safety, it states: "a factor of safety may be applied for active pressures; however, it is 
considered sufficient to use a factor of safety on the active side equal to 1 in most cases unless 
deformations of the wall are restricted" {USACE 1994). The minimum recommended values of 
passive factors of safety used for this project are shown in Table 5. 
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TABLE 5 - f ACTORS OF SAFETY FOR SHEET PILE WALLS 

Load Combination 
Factor of Safety for Sheet Pile Embedment 

Passive Pressure 

Usual 1.50 

Unusual 1.25 

Extreme 1.10 

Notes: Active and passive pressure safety factors shall be "l.00" for all load cases to be calculated 
for sheet pile bending moment, shear, and deflection. Passive pressure safety factors from above 
shall be used to determine sheet pile embedment only. 

For the Northern lmpoundment 30% RD, a water level elevation for outside of the Northern 
lmpoundment (i.e. San Jacinto River) up to +S feet NAVD88 is to be considered a usual 
occurrence. Additionally, water elevations greater than this and up to an elevation of +9 feet 
NAVD88 are to be considered unusual events. Consideration was not given to the "extreme" 
event case factor of safety, as per the EM 1110-2-2504 guidance, the extreme condition allows 
the design to accept possible major damage which could result in a failure of the BMP wall. 

6.2 Results of Analyses 

6.2.1 Design Assumptions 

Ardaman performed a sensitivity analysis on the design water surface elevations on the inside 
and outside of the proposed BMP as shown in Table 6. The following design assumptions were 
made regarding the Northern lmpoundment for this phase of work. The analyses were based on 
the following cases: 
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TABLE 6 - DESIGN CASES CONSIDERED 

Water Surface Water Surface Factor of Safety on 

Case1 Outside of the BMP Inside the BMP the Passive 

(ft, NAVD88) (ft., NAVD88)2 Resistance 

1 9 -8 1.25 

2 9 -4 1.25 

3 5 -8 1.50 

4 5 -4 1.50 

1Ground surface on inside/outside based on furnished cross sections. 
2For cells that are to be completely dewatered, the inside water surface was taken to the 
excavation depth. 

For all cases, it is assumed that the Top of Wall (TOW} would be set at an elevation of +9 feet 
NAVD88. 

It should be noted that the water surface elevations selected on the inside of the BM P represent 
the expected working range during excavation activities. The inside water levels were fixed within 
a working range using elevations of-4 to -8 feet NAVD88. 

6.2.2 Cross Sections 

GHD provided Ardaman with a preliminary BMP alignment and a series of cross sections depicting 
the ground surface conditions in order for the geotechnical evaluation to be completed as part 
of the 30% RD. As a result, the BMP alignment used as the basis for this report slightly differs 
from the current BMP alignment shown in the Preliminary 30% Remedial Design Report -
Northern lmpoundment. The prior alignment and current alignment are both shown on Figure 5 
(for the west cell} and Figure 8 (for the east cell}. Cross sections from the prior alignment that 
were used in the geotechnical evaluation are provided in Figure 6 and Figure 7 (for the west cell} 
and Figure 9 and Figure 10 (for the east cell}. For the purposes of this geotechnical evaluation, 
the difference between the preliminary and current alignment is not a concern as the BMP 
changes were primarily with respect to the locations of the interior walls, whereas the outer 
alignment for the BMPs remained relatively unchanged. The adjustment of the alignment does 
not change the conclusions of the geotechnical evaluation of the BMP. 
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6.2.3 Design Strength Parameters 

The analyses were based on the design soil strength parameters developed from the soil borings 
located in the vicinity of the proposed alignment for the individual cells. The soil properties used 
for preliminary RD are summarized on Table 7 through Table 11. 

Elev. 
(ft., NAVD88) 

G.s1
. to -10 

-10 to -17 

-17to-27 

-27 to -30 

-30 to -34 

-34 to -44 

-44 to -57 

-57 to -80 

-80 to -89 

-89 to -94 

-94 to -103 

-103 to -109 

-109 to EOP2 

TABLE 7 - DESIGN STRENGTH PARAMETERS (CELL 1) 

Q-Case S-Case 

Density 
Soil Type 

(pcf) Friction Friction 
Cohesion 

Angle 
Cohesion Angle 

(psf) 
(deg) 

(psf) (deg) 

Cohesive 112 800 -- -- 23 

Granular 112 -- 30 -- 30 

Granular 115 -- 30 -- 33 

Granular 115 -- 30 -- 33 

Cohesive 126 2,290 -- -- 26 

Cohesive 134 2,290 -- -- 26 

Cohesive 126 2,290 -- -- 26 

Cohesive 127 1,650 -- -- 26 

Granular 122 -- 30 -- 33 

Cohesive 115 1,200 -- -- 26 

Cohesive 120 4,000 -- -- 26 

Granular 120 -- 30 -- 33 

Cohesive 115 1,670 -- -- 26 

1G.S. = Ground Surface, 2EOP = End of Profile 
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Elev. 
(ft., NAVD88) 

G.S.1 to +0 

+0 to -11 

-11 to -23 

-23 to -27 

-27 to -41 

-41 to -50 

-50 to -58 

-58 to -67 

-67 to -74 

-74 to -80 

-80 to EOP2 
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TABLE 8 - DESIGN STRENGTH PARAMETERS (CELL 2) 

Q-Case S-Case 

Soil Type 
Density 

(pcf) Friction Friction 
Cohesion 

Angle 
Cohesion Angle 

(psf) 
(deg) 

(psf) (deg) 

Granular 120 -- 25 -- 25 

Cohesive 112 500 -- -- 23 

Cohesive 112 1,000 -- -- 23 

Granular 120 -- 25 -- 25 

Cohesive 120 3,300 -- -- 23 

Cohesive 116 1,400 -- -- 23 

Cohesive 116 1,850 -- -- 23 

Cohesive 116 1,900 -- -- 26 

Granular 130 -- 30 -- 30 

Cohesive 116 2,000 -- -- 26 

Granular 130 -- 32 -- 32 

1G.S. = Ground Surface, 2EOP = End of Profile 
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Elev. 
(ft., NAVD88) 

G.S.1 to -6 

-6 to -15 

-15 to -26 

-26 to -32 

-32 to -40 

-40 to -45 

-45 to -54 

-54 to -58 

-58 to -62 

-62 to -68 

-68 to -71 

-71 to -83 

-83 to -93 

-93 to -102 

-102 to EOP2 
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TABLE 9 - DESIGN STRENGTH PARAMETERS (CELL 3} 

Q-Case S-Case 

Soil Type 
Density 

(pcf) Friction Friction 
Cohesion 

Angle 
Cohesion Angle 

(psf) 
(deg) 

(psf) (deg) 

Cohesive 115 500 -- -- 23 

Cohesive 110 250 -- -- 23 

Cohesive 110 350 -- -- 23 

Cohesive 124 1,250 -- -- 26 

Cohesive 120 1,000 -- -- 26 

Cohesive 125 1,730 -- -- 26 

Cohesive 125 3,300 -- -- 26 

Cohesive 117 200 15 -- 28 

Granular 130 -- 30 -- 30 

Cohesive 117 200 15 -- 28 

Granular 130 -- 30 -- 30 

Cohesive 117 200 15 -- 28 

Granular 130 -- 30 -- 30 

Cohesive 125 3,500 -- -- 26 

Cohesive 125 4,000 -- -- 26 

1G.S. = Ground Surface, 2EOP = End of Profile 
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Elev. 

(ft., NAVD88) 

G.s.1 to -1 

-1 to -7 

-7 to -14 

-14 to -20 

-20 to -26 

-26 to -38 

-38 to -43 

-43 to -49 

-49 to -56 

-56 to EOP2 

Elev. 
(ft., NAVD88) 

G.s.1 to +3 

+3 to +2 

+2 to +o 

+0 to -5 

-5 to -13 

-13 to -22 

-22 to -33 

-33 to -41 

-41 to -46 

-46 to -56 

-56 to EOP2 
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TABLE 10 - DESIGN STRENGTH PARAMETERS (CELL 4) 

Q-Case S-Case 

Density 
Soil Type 

(pcf) Friction Friction 
Cohesion Cohesion 

(psf) 
Angle 

(psf) 
Angle 

(deg) (deg) 

Cohesive 118 1,000 -- -- 26 

Cohesive 116 350 -- -- 23 

Cohesive 116 500 -- -- 23 

Cohesive 123 940 -- -- 23 

Cohesive 115 350 -- -- 23 

Granular 125 -- 30 -- 30 

Cohesive 100 2,500 -- -- 26 

Cohesive 100 3,000 -- -- 26 

Cohesive 100 3,500 -- -- 26 

Granular 128 -- 32 -- 32 

TABLE 11 - DESIGN STRENGTH PARAMETERS (CELL 5) 

Q-Case S-Case 

Soil Type 
Density 

(pcf) Friction Friction 
Cohesion 

Angle 
Cohesion Angle 

(psf) 
(deg) 

(psf) (deg) 

Cohesive 117 200 15 -- 28 

Cohesive 128 1,000 -- -- 23 

Cohesive 117 200 15 -- 28 

Cohesive 127 750 -- -- 23 

Cohesive 130 1,700 -- -- 23 

Granular 130 -- 31 -- 31 

Granular 130 -- 32 -- 32 

Cohesive 128 1,800 -- -- 23 

Cohesive 130 1,950 -- -- 23 

Cohesive 130 2,200 -- -- 23 

Cohesive 130 2,500 -- -- 23 

1G.S. = Ground Surface, 2EOP = End of Profile 
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6.2.4 BMPs (Cofferdams & Retaining Walls) 

A series of stability analyses were performed for the Northern lmpoundment assuming various 
water loads, as detailed above. The analyses were performed to estimate the minimum required 
embedment of the BMPs. The BMP tip elevations were determined using the factors of safety 
listed in Table 6 on the passive resistance afforded by the soils; however, the reported shear 
forces, and bending moments are based on a factor of safety 1.0. For all cases considered in 
Table 6, the TOW elevation is assumed to be +9 feet NAVD88; the water inside and outside the 
BMPs were varied, and the ground surface was also varied across the design cases considered. 
No additional surcharge loading from pile driving equipment, wave loads, or impact loads were 
considered in the analyses. The results of the analyses are given in Attachment C of this report 
for the various design cases from Table 6 that are considered. 

The tables presented in Attachment C indicate the minimum tip elevations and the 
recommended tip elevations to provide an appropriate factor of safety against a toe failure. As 
can be seen, the different water level conditions and the different factors of safety applied do 
not result in significantly different embedment depths. Rather, as the soil behavior changes from 
an undrained to the drained state, the drained state governs the embedment depth, which, on 
average, requires that the BMP be driven in excess of-80 feet NAVD88. 

Also given are the maximum bending moments and shear forces for the cases analyzed. These 
are ultimate values, and a structural factor of safety should be incorporated into the design for 
any BMP. The computed deflections are based on utilizing a PAZ66/AZ38-700N combi-wall 
section. However, at this time, the design section(s) has not been finalized, and therefore the 
results of the deflection calculations may not be representative for all the individual cases 
analyzed. 

6.2.5 Pile Drivabi/ity Analysis 

Analyses were performed based on the two (2) deeper soil borings (SJGB053 and SJGB057) to 
evaluate the drivability of a 66-inch pipe pile with a wall thickness of 1-inch to depth. The analyses 
assumed a conventional diesel hammer Delmag D100-42 and the 080-42. The results of the 
drivability analyses for both hammers are attached in Attachment C. It should be noted that a 
gain/loss factor of 1.0 was used in order to model the driving condition of no soil strength loss 
during driving. The drivability analysis indicates both hammers are capable driving the piles to 
depth. However, these analyses should be updated during the subsequent phases of the design 
and especially once information regarding the specific equipment to be used for the pile driving 
becomes available. Results of the analysis indicate that blow counts on the order of 80 to 120 
blows per foot would be required past the 80-foot depth for both soil borings. The energy 
required to be imparted on the piles in order to drive them was estimated to range between 75 
and 130 kip-ft. 

6.2.6 Slope Stability 

Given the depth of embedment required for stability of the proposed BMPs, a deep-seated failure 
extending beneath the BMP is unlikely. Instead, there is a possibility that during the installation 
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of the BMP, the vibrations caused by pile driving could induce localized instability of the near 
surface soils on the Northern lmpoundment slope causing soils containing waste material to slide 
down and release waste material to the San Jacinto River. Therefore, this is a critical case for 
consideration. A series of parametric studies were performed on a select number of cross 
sections having been identified by GHD as having the steepest existing slope, and therefore 
having the highest likelihood of instability. The analyses incorporated an incremental horizontal 
acceleration (g-force) of 0.0-g, 0.1-g, 0.2-g, and 0.3-g as a way to approximate the additional 
horizontal forces that could be generated as a result of pile driving activities. 

It should be mentioned that vibrations induced by pile driving activities attenuate with distance 
away from the "epicenter11

, and therefore, so do the horizontal acceleration forces. Based on our 
experience with pile driving activities in stiff clays and dense sands, a g-force equal to about a 
0.1-g could be assumed as a representative value; however, these measurements are typically 
obtained some distance away from the pile/pile-driving equipment. Therefore, the possibility of 
higher horizontal acceleration forces being generated at distances much closer to the pile/pile
driving equipment should be considered. 

GHD provided Ardaman with a plan map indicating the stationing around the perimeter of the 
Northern lmpoundment as well as cross sections located along the Northern lmpoundment for 
use in these analyses. The analyses focused on Station 5+00 and Station 22+00. The locations of 
these stations are shown on Figure 11. Consideration was given to the field logs furnished from 
the previous subsurface investigations, which indicated that very soft sediment was encountered 
in the near surface at these locations. The results of the analyses are summarized in Table 12. 

TABLE 12 - SUMMARY OF SLOPE STBAILITY ANALYSIS (HORIZONTAL ACCELERATION) 

Station 
Minimum Factor of Safety 

Figure No 
0.0-g 0.1-g 0.2-g 0.3-g 

5+00 2.82 1.67 1.17 0.87 13-16 

22+00 5.37 2.02 1.11 0.78 17- 20 

The foregoing table provides the minimum factors of safety against developing a slope stability 
failure given different horizontal acceleration forces. As can be seen, the existing slopes, if 
assumed to be stable, may become unstable as a result of additional horizontal forces that may 
be caused by pile driving activities. It is recommended that additional efforts be performed to 
evaluate the correlation between pile driving energy, peak particle velocity, and horizontal 
acceleration forces at this location. 

These are preliminary analyses and therefore do not represent all the soil conditions that may be 
encountered across the alignment of the BMPs. Analyses were conducted on a very limited 
number of cross sections and soil types. For conditions where loose sand is encountered at the 
near surface rather than soft clays, these additional horizontal forces are more prone to result in 
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a shallow and localized instability. Furthermore, there is significant uncertainty associated with 
these analyses due to the heterogeneity in soil conditions across the Northern lmpoundment and 
uncertainty in the magnitude of the vibrations. For the RD, pending further evaluation, it would 
be prudent to consider the likely possibility of a shallow instability occurring from vibrations due 
to driving the BMPs. 

SECTION 7. ADDITIONAL CONSIDERATIONS 

Additional consideration should be given to the following potentialities: 

• Soil Remolding: As the BMPs get driven to depth, the piles are shearing the soils located 
at the soil-pile interface, and to a lesser extent, soils located at some distance away from 
the pile (typically assumed as 1 to 2 pile diameters). When clay soils are sheared, or 
remolded, they tend to exhibit a "peak strength" lower than that of an undisturbed clay, 
or un-sheared clay. A lower peak strength therefore means that once the BMP is installed, 
the soils in and around the soil-pile interface is now weaker, and more likely to undergo 
significant deformation. 

• Static Liquefaction / Cyclic Mobility: As the BMPs are driven to depth, the vibrations 
induced by pile driving are capable of generating excess pore pressures (an increase in 
the pore pressure from the normal in-situ condition). Static liquefaction is the sudden loss 
of strength when loose granular soils (sands, silty sands, etc.) experience a rapid increase 
in pore pressures. Given that the strength of granular soils is dependent on the effective 
stress of the soil, as the pore pressure increases, the effective stress decreases. As the 
pore pressure approximates the in-situ effective stress, there is a possibility for the soils 
to lose all strength, and "liquefy", or flow, resulting in a failure. This typically occurs if the 
pore pressures are not able to dissipate quickly, either because of the amount of clay 
within the soil matrix, or because of the boundary conditions around the granular soil. 

• Densification: As the BMPs are driven to depth, the vibrations induced by pile driving 
activities are capable of causing loosely packed granular material to rearrange itself into 
a dense packing order. Should these loose granular (sands) soils densify, the volume of 
voids would decrease, meaning that the water/air within the void space would be 
displaced. The movement of this "pore-water" could occur vertically into the water 
column or laterally into the San Jacinto River depending on the local boundary conditions 
and impedance afforded by adjacent soils. Should any waste material be located within 
this "pore-water", then the potential of a release should be considered. 

In addition to the potentialities listed above, there are adjacent structures in the vicinity of the 

project site that also should be considered. 
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• 1-10 Bridge Structure: The southern boundary of the Northern lmpoundment is located 
within 100 feet of the existing Interstate 10 (1-10) bridge, which appears to be pile
founded. Should the pile supporting this bridge include batter piles, consideration would 
need to be given to the BMP's alignment for the Northern lmpoundment to ensure that 
the footprint of the BMP, such as individual sheet piles and/or king piles, are not laid over 
any existing piles. Should the sheet piles or king piles be driven into an existing bridge pile, 
they could damage the bridge's pile foundations. 

• Underground Utilities: It is understood that there are a series of underground utilities 
located at depth which run parallel to the 1-10 bridge. Consideration would need to be 
given to the BM P's alignment for the Northern lmpoundment relative to the underground 
utilities to ensure that the BMPs do not impact the underground utilities. Similarly, 
consideration should be given to the effects of pile driving (vibrations) on the existing 
utilities. 

As the design progresses from Preliminary (30%) to Pre-Final (90%), these additional 
considerations will need to be further developed and incorporated into the RD. 
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Soil Boring 
(Northern Impoundment)

Location Plan

Title:
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18-2876 5/27/20 4

Boring ID Latitude Longitude
Termination 

Depth
(feet)

SJSB024 29°47'36.74"N 95° 3'44.65"W 30

SJSB025 29°47'38.65"N 95° 3'48.91"W 29.5

SJSB026 29°47'39.24"N 95° 3'49.86"W 21.5

SJSB027 29°47'41.34"N 95° 3'47.36"W 50

SJSB047 29°47'38.50"N 95° 3'41.90"W 100

SJSB050 29°47'41.36"N 95° 3'40.53"W 20

SJSB053 29°47'43.62"N 95° 3'42.93"W 100

SJSB057 29°47'45.29"N 95° 3'46.74"W 100

SJSB058 29°47'42.79"N 95° 3'48.02"W 20

SJSB024 29°47'36.74"N 95° 3'44.65"W 30
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4- OH (+1 to -3) Mohr-Coulomb 95 600 0 0 1

5- SC (-3 to -7) Mohr-Coulomb 115 0 28 0 1

6- CL (-7 to -11) Mohr-Coulomb 115 200 0 0 1

7- CLs (-11 to 
-15)

Mohr-Coulomb 121 700 0 0 1

8- SM/SP-SC 
(-15 to -40)

Mohr-Coulomb 130 0 30 0 1

9- CH (-40 to 
-50)

Mohr-Coulomb 122 1,500 0 0 1

Soft Soil Mohr-Coulomb 95 100 0 0 1

Notes:
- Water on left side is at Elev. 0 ft., NAVD88

Northern Impoundment - Sta 22+00 (Vibration Analysis)

Horizontal Seismic Coef.: 00.1g

Figure No. 18
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Date: 04/21/2020

File Name: 18-2876 North Sta 22+00 Vibration (B028) - Soft Soil ACBM.gsz

Analysis Name: Shallow - Spencer EE (EQ=0.20)

Scale: 1:250

Method: Spencer
Slip Surface Option: Entry and Exit
Factor of Safety: 1.11
Horz Seismic Coef.: 0.2
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Color Name Model Unit 
Weight
(pcf)

Cohesion'
(psf)

Phi'
(°)

Phi-B
(°)

Piezometric
Line

3- CL (+3.3 to 
+1)

Mohr-Coulomb 131 800 0 0 1

4- OH (+1 to -3) Mohr-Coulomb 95 600 0 0 1

5- SC (-3 to -7) Mohr-Coulomb 115 0 28 0 1

6- CL (-7 to -11) Mohr-Coulomb 115 200 0 0 1

7- CLs (-11 to 
-15)

Mohr-Coulomb 121 700 0 0 1

8- SM/SP-SC 
(-15 to -40)

Mohr-Coulomb 130 0 30 0 1

9- CH (-40 to 
-50)

Mohr-Coulomb 122 1,500 0 0 1

Soft Soil Mohr-Coulomb 95 100 0 0 1

Notes:
- Water on left side is at Elev. 0 ft., NAVD88

Northern Impoundment - Sta 22+00 (Vibration Analysis)

Horizontal Seismic Coef.: 00.2g

Figure No. 19
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Date: 04/21/2020

File Name: 18-2876 North Sta 22+00 Vibration (B028) - Soft Soil ACBM.gsz

Analysis Name: Shallow - Spencer EE (EQ=0.30)

Scale: 1:250

Method: Spencer
Slip Surface Option: Entry and Exit
Factor of Safety: 0.78
Horz Seismic Coef.: 0.3
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Weight
(pcf)

Cohesion'
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Phi'
(°)

Phi-B
(°)

Piezometric
Line

3- CL (+3.3 to 
+1)

Mohr-Coulomb 131 800 0 0 1

4- OH (+1 to -3) Mohr-Coulomb 95 600 0 0 1

5- SC (-3 to -7) Mohr-Coulomb 115 0 28 0 1

6- CL (-7 to -11) Mohr-Coulomb 115 200 0 0 1

7- CLs (-11 to 
-15)

Mohr-Coulomb 121 700 0 0 1

8- SM/SP-SC 
(-15 to -40)

Mohr-Coulomb 130 0 30 0 1

9- CH (-40 to 
-50)

Mohr-Coulomb 122 1,500 0 0 1

Soft Soil Mohr-Coulomb 95 100 0 0 1

Notes:
- Water on left side is at Elev. 0 ft., NAVD88

Northern Impoundment - Sta 22+00 (Vibration Analysis)

Horizontal Seismic Coef.: 00.3g

Figure No. 20
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Attachment A. FURNISHED BORING LOGS AND GEOTECHNICAL TESTING 
RESULTS FROM PREVIOUS INVESTIGATIONS 

This Attachment contains the following: 
(Digital Copies Only) 

A.1 Field Logs -Anchor (SJGB00l to SJGB017) 

A.2 Field Logs - Anchor (SJSB018 to SJSB023) 

A.3 Field Logs - Anchor (SJSB028 to SJSB038) 

A.4 GeoTesting Express Lab data Sheets 

Ardaman & Associates, Inc. 

18-2876 
Northern lmpoundment Geotechnical Engineering Report 

Preliminary 30% Remedial Design 



Attachment Figure A.1-1

Soil Boring Processing Log 

Boring Location: Boring.S~g/3001 Date :.:,104-'<-I---

Job San Jacinto Waste Pits 

,. ')I?. ANCHOR 
\/....OEA~ 

Sheet of 
Job No. 090557-01 

Weather f. ):tJNA!V 
Hlfru 11 But, y 

Logged By _jA/~ MJ9COoNJ91.-f) 
Drilled By / /1.;f/A/t>I.IE J26tJv~s ffil) 
Drill Type/ Method f'_iJrl/A:f 

Elevation: Datum:· Sampling Method 9--r-/~s--~7------A-T_D_W_a_t-er ___ _ 

t-0-b_s __ -W-e-11-1-ns-t-al_l..,....-,--...,,....,,-------,Bottom of Boring 6c,;l ~'¥·- Level Depth 

Grain size(%) DEPTH SAMPLE UJ _, 
~ >- DESCRIPTION: Den., moist., color, minor, 
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-
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I d{f) 

E e 
u.. 

0 

2 

2.. 

'I 

Q) 
C. 

~ 

-----"~ 

~ 
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~ 0 ....... o... 0 ID -~ slag, etc. 
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\{5 15 rwo~-~ srr .- i,1 of CU!'! 
~ /3 ZD S7 9-!Jf----'-l 

-1--+---l · 1.0-'l----l 

REMARKS: Drill 
action, drill and 

sample 
procedures, water 
conditions, heave, 

etc. 

/111n!rJ;er1,s,f 

·(,/f,,.,iri "?t,W I' J ,.J 

SUMM. 
LOG 

(Water & 
Date) 



Attachment Figure A.1-2

Soil Boring Processing Log ~ 'fl.ANCHOR 
\L, OEA~ 

Boring Location: Boring'5)"§&?OI Date 

Job San Jacinto Waste Pits 

Logged By LJss !;f,/}([),?{1/lt!~) 
Drilled By 7/2.l))A/(,!/; ;?t:"Sov,i,;,;, 

Sheet 

Job No. 

.1:c_ of '-?) 
090557-01 

Weather S&vvy 90°P 

lj.J'-r;) ]°f)C fi:'· 1/ArE<f:i;J 

Drill Type/ Method _I<'--'<'""' Oc.;, 7-'-l"-l/2,c;,4'1~-----------
, I , 

L.:E:::l.:::ev.:.:a:::t::.::io::.n::.: _____ :::D:::a:::tu::.m::.:::2::::;..-___ _JSampling Method Z' SPT / 7 
Obs. Well Install. I Yes I ~) Bottom of Boring (;,c;,',,c,.-
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~ fij SUBSTANCES: Odor, staining, sheen, scrag, 
! ~ slag, etc. 
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'e;o ,.1t,\,..-•j ,., 

REMARKS: 0\il! 
action, drill and SUMM. · sample 

procedures, water 
conditions, heave, 

LOG 
(Water & 

Date) 
etc. 
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Attachment Figure A.1-3

Soil Boring Processing Log 

Boring Location: Boring S.:}(il,OO/ Date lo 
Job San Jacinto Waste Pits 

Logged By W[~ fr/ll'(-[)OA/11([) 

Drilled By 1Rll!A!t1tt:· /ll00U1~aJ {51 

~ 'fl.ANCHOR 
'I..,, OEA :::::::Z: 

Sheet .:3...01 ~) 
Job No. 090557-01 

Weather .<J!1/f!J! '12"r' 

Drill Type/ Method "-'/2--"o"-'rA:°"'iZ""fc.....,. ___________ _ 

i-:E:::.le=-v:.:a:.:li:.:::o:.:n:...: ----.....==7 7'\------ISampling Method Z'5P!- / SJ 
Obs. Well Install. Bottom of Boring &,,P: ;,r'f 

Grain size(%) 

cl 
C 
C\J 
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DESCRIPTION: Den., moist., color, minor, 

6 ~ MAJOR CONSTITUENT, NON-SOIL 
'-g iij SUBSTANCES: Odor, staining, sheen, scrag, 

~ .~ slag, etc. 
•• a. a: 
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conditions, heave, 
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SUMM. 
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Attachment Figure A.1-4

Soil Boring Processing Log ~ 'J.ANCHOR 
\/....QEA~ 

Boring Location: Boring Y56/J oo 'L Date .5/<i/io Sheet _i_of '3 

2 C, ' j(A(;tJL-/ tflf:!, Job San Jacinto Waste Pits Job No. 090557-01 
c~o"' w11m2 p> 

3,zr r:~12..or~ (/E;(/t IV 
{IIUJ/)1..,/ /j/?: Logged By wcs M Ac"J>o/11 lfi I) Weather CLouor GS'r 

Drilled By 7Jl/litJ6t.15 fl(;;SO/J&C65 l:3? 
Drill Type/ Method R1n;,11e¥ 

Elevation: Datum: Sampling Method S:Pr/_:i7 ATD Water 

Obs. Well Install. ~ J'lo'J Bottom of Boring ~'1-5 Level Depth 

Grain size(%} DEPTH SAMPLE UJ ..., REMARKS: Drill 
"-

0 
:;; >- DESCRIPTION: Oen., moist., color, minor, action, drill and SUMM. 
<( 0:: C © MAJOR CONSTITUENT, NON-SOIL sample 

a: ~ U) UJ 0 0 LOG Q) ::;::; C: SUBSTANCES: Odor, staining, sheen, scrag, procedures, water 
,; - -" -> •• 
> "O "' Q) E Q) E ~o t .~ slag, etc. conditions, heave, (Water & 
~ 

C: a, 
E C. "- 0 E C 0 
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C: 0 >, ::, UJ LU • • 

etc. 

(9 Cl) u::: i= LL I- I- z 0 0:: "- 0:: 
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i,.,,/ l/4,,:i kye_,,. s,,,r,,.. .,,,J - I-
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Attachment Figure A.1-5

Soil Boring Processing Log 

Boring Location: Boring S:r aPJo 2'- Date 5/cl//D 
, 

Job San Jacinto Waste Pits 

Logged By /111/c Pd/V/1&1) 

Drilled By T//rprJe, '" fLtS""'·''"' 
Drill Type/ Method /lot,/R--'f 

Elevation: Datum: Sampling Method SfT /,T 

Obs, Well lnstalL ~ k§J Bottom of Boring t;'7, 'i 

Grain size(%) DEPTH SAMPLE L!J 
-' 
"- DESCRIPTION: Den., moist., color, minor, 

0 
:;; >-
<( 0: C © MAJOR CONSTITUENT, NON-SOIL 

0::: ~ CJ) L!J g g 
a, 

a, SUBSTANCES: Odor, staining, sheen, scrag, 
,0 -> ro ro 

> 'Cl <I) cii E a, E 
J:0 t~ slag, etc. 
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32 
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- 35 G'i q? J') 'lHJ y 5'f l,i * Hk••,Jt 11.:A v"'ti rl ,,.(cL)t 
14 
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---- , ---- &~sf< /,/« ;, m ~ I ii) ",5 _,___ 
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X 
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Sl<' I (~-M"'''I) ~ 
If 0 

~ 'ft.ANCHOR 
\I..,, OEA :::::::z; 

Sheet -Z of 3..._ 
Job No, 090557-01 

Weather 

ATD Water 

Level Depth 

REMARKS: Drill 
action, drill and SUMM, 

sample 
LOG procedures, water 

conditions, heave, (Water & 
etc. Date) 
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Attachment Figure A.1-6

Soi/ Boring Processing Log 
. ' 

Boring Location: Boring Sa' G\P ao 2- Date ':i /q //o 
Job San Jacinto Waste Pits 

I t 

Logged By /!'I llf!./){)A,lirtJ> 

Drilled By 71'!!./Jl/1/6/.J:: il efJ:,J: ()fl).~- tZS 

Drill Type/ Method :,.,Or;, R. f 

Elevation: Datum: Sampling Method srr/:57 
Obs. Well Install. ~ ~ Bottom of Boring S'J- .. > 

Grain size(%) DEPTH SAMPLE 
UJ ..., 
Cl. DESCRIPTION: Den., moist., color, minor, 

0 
::, >-
<: "' C 0 MAJOR CONSTITUENT, NON-SOIL 

a. 
~ <I) UJ :8 g Q) SUBSTANCES; Odor, staining, sheen, scrag, 

ai - .c -> 
~~ > 'O <I) Q) E Q) E ¢: 0 slag, etc. 
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Job No. 090557:01 
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ATD Water 

Level Depth 

REMARKS: Drill 
action, drill and SUMM. 

sample 
LOG procedures, water 

conditions, heave, (Water & 
etc. Date) 
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- -
--

- - e/r 
--

-- :Sf 

- -
f:;fi/11/\JC... (oiMP if?-,,,,,,,, 



Attachment Figure A.1-7

Soil Boring Processing Log 

Boring Location: . 
Boring 1;::, {rb0/)3 Date r:Jt/16 

/)l:.i?/J )'") 
. i,J,Mil 

·Job San Jacinto Waste Pits 
, 

(07' 
I I ,if I I' 

'I ilCC?j 
Logged By W::5 1/1/JC [J()/1.l/Jil) 

Drilled By z-r111;!lou,. A /:c,fOP;H[;f 

Drill Type/ Method /i!.o·t})&-~ 

Elevation: Datum: Sampling Method <:rr J,:;-r 

Obs. Well Install. ~ ~ Bottom of Boring '119', 5 

Grain size(%) DEPTH SAMPLE UJ 
...I a.. 

Cl 
:a>-

DESCRIPTION: Den., moist., color, minor, 

<c,: CID MAJOR CONSTITUENT, NON-SOIL 

0.. 
~ en UJ g g 

ai 
a, SUBSTANCES: Odor, staining, sheen, scrag, 
~ -> rn rn 

u, al i'= 0 
> "O a, E a, E t ]i slag, etc. 

"" C: C: E 0 a. a.. u Cm 

~ ro ~ 0 >- :::l UJ UJ 
(9 u::: i= 

ID ID 

Cf) LI... I- I- z 0"' a.."' 

6/5 <;/'Ir 0 k l~ ,,Ff j' 'I .r40ly 'i(iq 
0 z ,lpp ef/.( ,r SI 2' -

1 
-

- - 2 /;,otf G var /00.,t.( We1 e,!/lr I/· ,;;;11; 

&:> 4il ,s )( 
_g__ 

- fr.ill ? s;,__ V!Nil G/lJJ 
3 I • -
4 
-~ 

5 
-1--- ~ /,;'C 1 9''1, d~ ~l'IJ(yy 

, 6 G) If'"/ .. 

fl) ,5D i25 r_ . s3 1: LL "'' ,l.,.f, ' "'" "" Ir-
=-· 6, 75 0 0r.J;,j r~ 5off vef 9'1 . 

7 LL ,oaJq r,,.r ,, ,,~J1 ([.!It {itlf-C!l) 

,-.--~--
8 
--

9 
-~ 

- to 
;JS ID IZ ; \1 

s~ /1 -- -- 12 
-- ~ l)(d f,,.01✓ , 9"7 CJ/I{ 

--- ---- \3 c..-----

1fJ 1D '1[)0 i /,6 L <xc»;;V)l/t£5 o{ /,qi/ ~{x SMJJJ ,,.;,,, 

- 13 /'15 s5 I) () o. '.3, tr reohH,cv~ IA!? c/M. -o-

14 
-----I 

0 ------- ( F;£fluifr1 ,4) 
15 . ;pCfl/11 

--
16 
--

l7 
-- o:1 $"0

" 9 ~ Mid L,,~, 

~ 
£6 18 

cfi);: - ~ 
!'I @ r.ff /J,;s''f ,re 

qs \,{ r1 S ' I ' ' ,. 

c; /6 
&''"' { / i ' l pecks[.; Ji - 1'1-5 19 

1/'f ,r ,,,, • 

fl.._ Ct-- cLr11 
,,_ __ ~ ~--- -- -

VJ {LO ,,cr,1-;:;,'~ ;-:';"""I. "'~"':';'; ~; ACWY 

,. 'fl. ANCHOR 
\L,,QEA~ 

Sheet _/_of_£_ 

Job No. 090557-01 

Weather <to(l/}lf 71''!' 

ATD Water 

Level Depth 

REMARKS: Drill 
action, drill and SUMM. 

sample 
procedures, water LOG 
conditions, heave, (Water & 

etc. Date) 

- -
--

- -
--

- -
--

- -
--

- -_,_ 
- >-
-I-

- -_,_ 
- >-

_,_ 
- ---- -
--

- -
--

- -
--

(?aw) ~ --
. SU ' . <ji'1'~ ~ 

-
-

/ {'//..,J f/y/J} 
,.--~-·-;~;,----: ::::::=.-•"~,.,.-·-"· 

ftP CUI-( --
- -
--

- -
--

- -
--

- -
--

- -
--

- -

·----



Attachment Figure A.1-8

Soil Boring Processing Log 

Boring Location: Boring $7) tipi$s01! 3' Date f; /8'// 1) 

Job San Jacinto Waste Pits 

Logged By t_4/Jct1011illtJJ 
Drilled By 1ll11J/i16tlf it.'ff)t)tiC/;S 
Drill Type/ Method /'2&..,]jf/2 t <!fiP;· 

Elevation: Datum: Sampling Method ~•,, r/•··;r 
,, p • s,,'1, 

Obs. Well Install. Yes 2!il Bottom of Boring //Cf~ 5 
-

Grain size(%) DEPTH SAMPLE w _, 
a. DESCRIPTION: Den., moist, color, minor, 

0 :. >-
<( "' 

C 0) MAJOR CONSTITUENT, NON-SOIL 
a. ~ (/) w ,Q u a, - C SUBSTANCES: Odor, staining, sheen,. scrag, 

cii .0 -> 
~~ "' ai I: 0 > -0 . a, E a, E Slag, etc. 

"' C: E 0 C. a. u ~ 'iii 
~ "' C: ~ 0 >, ::, WW • • (9 if) u:: F LJ_ f- f- z 00:: a. "' 

20 --
'2.1 --'22 

-- v,,v lJ 
(i;:.y $TIF/ Ma(,/ l,T91•t /, o, . '· 

c:S q5 
-"t'.3 tf I / 

,. qu z:;, Z'/5 ~Pl! 67 ~ cu,'r (f; fl} "11 Tfl.AC< o y,//ow1J. x 1:1 
2.4 kuo/.1' . $/cAC!) 

·,: (J - .-
'Z.5 

--
75 --
'17 ~~,t_,,-J..., --

·-· 18 ""'A,£e 0 -,1;y/}~ )"'">1 
qJ5 27 36 7 fi 

, 
So ye/(,,, • ,.,,J 

-
. Jo --
;,1 

--
"52 (µ-1· s a v,,pliJ 

fr'"' "'"""l l -de -- f"J. ,/;r, fl<o!sff ''Yr /f ,J/1, --- .--~-~ p @ - ( f ·:/Z(t 

5 s 90 q'/o :;-'IS [ .c:.9 
..JL {)ltlf ltl 1;1, <iC t"'t I( .Jr?Al? 

J7 10 c/01 '.!4 
-..--c -c-"• J/__ 

, 15 
' --

'.$6 
--

·37 
--

' C "':!., /JI ' . 
(oo qlt> }'lj; 9 78 1 I s11Fr,M1'·1p, reJ),fbM"1, 0-lif 

~ -
·~ 1•5 

0 
SID 5 ,,( poj,1; of If ]17 t lC 11) 

j9 - .2i - ' \ 1./0 

~ 'ft.,ANCHOR 
\/....QEA~ 

Sheet 'Lof 6 
Job No. 090557-01 

Weather { U/ //£}( JS"~ 

ATD Water 

Level Depth 

REMARKS: Drill 
action, drill and SUMM. 

sample 
LOG procedures, water 

conditions, heave, (Water & 
etc. . Date) 

- -
--

- -
--

- -
Cit --

- -
--

- -
--

- -
--

- -
--

- -
--

- -
--

- -
--

- -
--

- -
--
~ -

;1/'7"" --
- -
--

- -
--

- -
--

- -
--

- -
--

- -
--

- -
--

- -



Attachment Figure A.1-9

Soil Boring Processing Log 

Boring Location: Boring S'J<iDOlB Date 5/if//V 

Job San Jacinto Waste Pits . 

Logged By f'};tc;f>C)µ' 116-.D 

Drilled By Tl!fiAtf;t,,f,;' /?6.;;; ,,71y/f:e,tf.0' 

Drill Type/ Method flothi!1{ 

Elevation: Datum: Sampling Method ... ,rr I <T 
'.)f - I '6 

Obs. Well Install. '(e,,__j <f Ng,.j) Bottom of Boring /_! q, s-

Grain size(%) DEPTH SAMPLE 
UJ 
-' 
Cl. DESCRIPTION: Oen., moist., color, minor, 

0 
:;; >-
..: "' C © MAJOR CONSTITUENT, NON-SOIL 

a: ~ (/) UJ g g 
ai 

Q) SUBSTANCES: Odor, staining, sheen, scrag, 

cii 
.c -> ro ro 

'O U) E 
IO 

> Q) 
Q) E 

_,, - slag, etc. · 

"' C: E a. ti: 0 
a, .!a 

~ C1l C: e 0 >, ::, UJ UJ 
C W 

QJ w: i= • • 
Cf) LL. f- f- z 0 a:: Cl. "' 

fo, _,___ 
1(1 -- f ,cl s•~rt 1'&"'#)v/d,!,y, 
'(2 1,'l If • :J JI,' (' -- r ff, ,5 • {f!M1 

. {00 

I~ ~ x ~. 
(lJ>, 11, 151/ff f>)IAAf, f• " 

p··· /D'D ''- µ11 l/,it :;r? cu1i 
LIi 

,___ 
~a/;W•fr•D 5 '0 1,/ 

z ', 
e-.--- ----,-~ -ys 

--
16 --'17 

-- 6ooJ yot••/< j,/ I 

- ,- 14' /d6 '5f77 
~8 

-Y:;-
f7tf"f,1 fJaJ.,(I,., (I. ur,;(jf/V/ 

/00 
L/lf ~q,3 x_ 51 '2 t1 r · · ·0 

Vj9 
C&lr •, .. ,., . 

c''ll 
. -·-

50 
--

51 
-,___ 

,5'2 
-- /I ,3 (J,r) 

! ·
-- 6 

~ ~ /(;() /O'ZD 1wq.5 n:i- f,/_. f'T (c11f f], "~,r,t_ 
. 

S4 ,-.L 
,., j • . 

~ t_")!:',tt/:'j; 
I, V r,,~,.,, ' /JC'/JJ( 

f5 
.,. 

-- 9,,k; }o b(t,, (Jy,f!vfl'Yl(/'1~ 

S-6 ~('c,l/11 9"1 w/ u.o,/ ,o,.kJ f /,/( 

-I---

57 
-- @ II I '•si;/ 

ID 1r) iil5,1 i <;9 '.1/,> '( l~lf J8 2, S1(FI', i/o••J; !J '!)1 ,-, Sil 0 

- !..2L f,S c ~ I ,. LA vt~ ; y'C'\Ci:':' 

S9 
11.- ,frv(liil Ct:'!µ 
'70 J • ; 

' -
{bO 

~ ~ANCHOR 
\/..,,QEA::::::::::::; 

Sheet _1._of ,:;' 

Job No . 090557-01 

Weather p. { c• t,()I" ivtA4PJ 

~73""1' 

ATD Water 

Level Depth 

REMARKS: Drill 
action, drill and SUMM. 

sample 
procedures, water LOG 
conditions, heave, (Water & 

etc. Date) 

- I--

-t-

- I---- ........ 
-t-

- I--

--
- ---
- -
--

- -
--

- ---
- -
--

- -
-

- ,-

- >-

- ,-
- >-

- '"°7Jc 
- >-

- --~ 
- c---- -
--

- -
--

- -
--

- -
--

- -
--

- -



Attachment Figure A.1-10

Soil Boring Processing Log 

Boring Location: Boring ,; :;; u 15 oo:!,. Date ?51?/Jo 
Job San Jacinto Waste Pits 

Logged By ,M lfC/)0 fo· lf<.dJ 

Drilled By T/l It/ 10'6! ~ i?tFJOvitttS 

Drill Type/ Method 1Zo7:i¥,: f 

Elevation: Datum: Sampling Method 0 rrj I ,;,_ t: 

Obs. Well Install. ~ ~ Bottom of Boring {If S-

Grain size(%) DEPTH SAMPLE 
UJ _, 
[J. DESCRIPTION: Den., moist., color, minor, 

D 
:;; >-
<( a:: C © MAJOR CONSTITUENT, NON-SOIL 

a. :;; en UJ 0 0 

"iii 
-> ~ C: SUBSTANCES: Odor, staining, sheen, scrag, 

<I) al E 
.0 ~o .J::; 19 

> 'O " E slag, etc. 

"' C: " _§ C. [J. u (I).~ 

~ "' C: e a >- :::, UJ UJ 
C 0 

(.') U:: 
© © 

(J) I- LL I- I- z 0 a:: [J. a:: 

bO 
--

G1 --
02 M 

-- (-iJ>sr,ff, dw•'fi/4 9f ll f CLlr'1 

1> 6t1"5 
,;3 

-- .5 i<Y-/C {J:3 )\ 01S /•If 
!, v--/ f,- ,e F ,,:,;wi ,IJuDr f<••'C 

G,4 A Woo J f,,qJw~c}r, , 
,s 
~ ( 1'j 

65 
_8ettt.lf'\t1~.-, 

-'--

66 
_.__ 

t~ wf'"C4"'1'• ( fi,/{ oh:!0 '} l 07 
-'-- &9 Stt""Y ,y . -1, -:j ✓ 5f~._,y, li.. of 0, +-

{oS"j &8 67,5' '.t 
68 

1fr 
S~"' II'" tH1@Vt 

- LS '75 :JG 
69 

- 'l'lf 
~ 

1,o 
-'--

11 _.__ 
,I' (J, ,r tvM· s-le 0

,; \ 

~2 70 

..'."(3 - '--
@ 57NF, dc,1'~), p;,rli c:V'7 

- - /DIJ x ; 
IIQ5 73 71/5 Sf'f 1' (!Jr'f ev/ {r"-'' ,F{,"0

" 

I/ 
. 't4 J_;i_ p~:; .,__.,,{, 

- \ 

75 --
76 

--
77 

I/St 71 71 ST S/8 ;;,✓ -
78 -

-
.79• -

--
(o 

~ ~ANCHOR 
. \/....,, OEA ~ 

Sheet _!:Loi£ 
Job No. 090557-01 

Weather /i rLovor,; µ}3"
1

1 
c,,11,1•¥ 1,-.,,1,~'/11 

ATD Water 

Level Depth 

REMARKS: Drill 
action, drill and SUMM. 

sample 
LOG procedures, water 

conditions, heave, (Water & 
etc. Date) 

- -
--

- -
--

- -
--- -
--

- -
-~ 
- ---
- ---- -
-~ 
- ---- -
--- -
--

- -
--- -
--

- -
--- ---

- -
, '"'J,h,i --

!rd/,') r - -
c,,\k,,J --

po//e, J - -
--

- ---
- -
--

- -



Attachment Figure A.1-11

Soil Boring Processing Log ~ )I!, ANCHOR 
'I.,, OEA ~ , 

Boring Location: Boring 5::f 1 i:,oo 3 Date 5/;r/1" Sheet _£._of 6 
Job San Jacinto Waste Pits Job No. 090557-01 

Logged By H1Jc!}o1v/J1.JJ Weather CLOVCY7y, 

Drilled By //'1./ ;4-111 <, U;; R k,:,aut< Ctf.5 
w-i, -1P1 r7,,..,i!7 

Drill Type/ Method /l.-1) -r,1-/2 f 

Elevation: Datum: Sampling Method sn/s.1 ATD Water 

Obs. Well Install. ~s l::!'.!2l Bottom of Boring /rq 5 Level Depth 

Grain size(%) DEPTH SAMPLE LU _, REMARKS: Drill 
CL DESCRIPTION:· Den., moist, color, minor, ::;; >- action, drill and SUMM. 0 <( 0: C 0 MAJOR CONSTITUENT, NON-SOIL sample 

a. ~ CfJ LU 2 g 
ai 

<l) SUBSTANCES: Odor, staining, sheen, scrag, procedures, water LOG 
..c -> ~ ro <n Qi i": 0 > "O <l) E <l) E ID-~ slag, etc. conditions, heave, (Water & 

"' C: E C. CL U 
~ "' C: e a >, ::, LU LU 

C W etc. 
(9 ;_;: i-= •• Date) 

Cf) Li. f- f- z 0 0: CL 0: 

7o - '-

-- _,... 
r1 - '-

-L-- -~ - ·-
lf2 - ~ 

-L-- @ tt,/T / t.,, <;;a "1f'/r /4 - '- 1,1r 

-
~ 

-- 1"3 - -
- '/o 6,:, 120D NP 

/L\ 5!".:_;/1; hj /i';')J;, 

'J-f,5 , 11 --'if.J 

~ <4 &¼'Cif;P, - '-
l . ' 

(~;J Cf<·'/ I ------ 155 - -
-- -- - - ~~ .... 

(6 - '-
SM ----

117 .,,v' ,;/t - -
- - --

/(8 I~ r'' - I-

- /!> 1f5 % [X 
n L 1.J 'i'. '5 V· l'!()JS7, sl. 

/IT 2f1,£ 7 ·· o;'. '' ,il-/-1. '" s,1/~~A-NJ) 
-1-

/1(. $7.---0 
1<9 

bl£ @ry "-:J ,,v,el ,,,; - I-

L --
-10 - -

-~ --
q1 - -

-'--- --
q2 - -

-L-- ef!j_? u, /' ,l'lf::>; o,aa,/c --
°11-/,5 ix ·- 'T3 -;;, I 

/'l.30 err JL , "ot1 /, q 1, /. 2 n § /}e1:lM.,,~ pa,A -
i521 2' -.,__ 

1'7 - fo,.✓if "--
'l4 . .J,,f[ II Cj"o/ f, -10 111, 1£/'"';,,J s, 117 wv/,,, I--<'. . .L 

,......- 'Sp !,,!( 5 i/l- ,-,, pvcJ,s/4 , {'.f 
_,_ 

q5 CJ +21 CZ. ,f"j; :;/,ff; <fa'><f; J M_ B'J' - -
-'-- --

q 6 y v.y wvocl p,t',,/2 , - '-
-'-- wode 0 &J-r;,., f°' ~ols of /I· 9ay c!w!, _,_ 

97 -· -. - . - I-

-~ ---- ~8- 5'/r, i)Jiil• 4c.! 2' fC UL~ 
fl.I( -

' 
' s - -f' - 10D i 
),"' A I - / qB 11-5 &'22, 

11 --
'f9- /i,!i,w 0.6' :.> (/; ff, iJ~r . 

biw• f' /,{,,,U arya,i, d/ (o f/ - -
-~- ---~-

If'"! cl} 
--

loo 1~o4oio\( ~ ~ 11,o•r so,ihr [! IJ'Pt \-WJ J&J w ~, 
- -

/ 



Attachment Figure A.1-12

Soil Boring Processing Log 

Boring Location: Boring,?4P"4Goo3 Date 

Job San Jacinto Waste Pits 

Logged By j1 l!v[)()M:}UJ 

Drilled By 1JZ!lf//f 6U, J(,~; <J)'JRC4j 

~ ~ANCHOR 
\/..,, OEA ~ 

Sheet _,:;;;_ of _6_ 
Job No. 090557-01 

Weather . .ft ftA,JVfPt~;;:,,,. ~: 

1NN-./f} F'/.f.(}""N 

Drill Type/ Method ---'/i--'('-0_1;.;.li.:..l'.,;..Y ________ ..,.c._ __ _ 

f-E_le_v....:a;..;.ti-'-on_: _____ D_a_t_u;.;.mc..: -------1 Sampling Method 6 PT/;:;, A TD Wale,-' 

Obs. Well Install. l_:0s ~ Bottom of Boring / /1. f Level D_~pth 

Grain size(%) DEPTH SAMPLE w 
-' 
0-

ai 
"O > co C: 

~ co 
(9 Cl) 

' 
Cl 
a: 

"' - E a, a, a, 
C: E 0 C. 

~ 0 >-u:: i= LJ.. f- f-

~ 

"' .c 
E 
::, 
z 

:. >
<( Cl'. 
"' w -> 
i!= 0 
0- u 
WW 
0 Cl'. 

DESCRIPTION: Oen., moist., color, minor, 
§ 8 MAJOR CONSTITUENT, NON-SOIL 

:g (ij SUBSTANCES: Odor, staining, sheen, scrag, 
~ § slag, etc. 
C m 
© © 

0- Cl'. 

/00-+---i 

1'1-f--J 

--
/06--+---I 

--
/ 07 -+-----1 

--,-__~ 

tvo 1:;,25 ,of;? ;cq5 \I s2t/ z' 1" 
,-- / /68 i '§fl 

j\ /09-
__..»"'--

Ii O -+----I 

--
/11-+-.... 
--

'"' '7D 56 /Y/o -/0 1/1/S X: 527 

- -

--
/16--+---I 
--

I I 7 -+----I 

r ~ ,,"/ J,, ,c;µf> 

[tj 

R,EMARKS: Oriti 
, action, drill and 

sample 
procedures, water 
conditions, heave, 

etc. 

SUMM. 
LOG 

(Water & 
Date) 

- >-

-'-
- -_._ 
- >-

--
- '-
-'-

- -_._ 
- >-

--
- -
-'-

- >-

--
- >-

--
- -_._ 
- -
--

- ---
- -
--

- -
51'1 --

- -
--

- ---
- -
--

- ---
- -
--

- -
--

- -



Attachment Figure A.1-13

Soil Boring Processing Log 
0/,, It, . OEA~ 

\L:ANCHOR 

Boring Location: r;,t n Boring s:,ei,g,ootf Date ~A I ( Q Sheet I of . ) 

10 M 1101. ///E 
~, 

' 
~ 

Job San Jacinto Waste Pits Job No. 090557-01 

Logged By .~Ln fa/ /J.Cr:oN ~1./l. Weather SutVIIIY 

Drilled By TR1f//t/c;lt i!:_E f QJ_J/l. C fi£ 
w ,;tt1 fiU'# .r 

Drill Type/ Method 6l f/-oni/21 

Elevation: Datum: Sampling Method 1>?T .SJ ATD Water 

Obs. Well Install.~ ~ Bottom of Boring c;q._:) Level Depth 

Grain size(%) DEPTH SAMPLE UJ _, REMARKS: Drill 
Q_ DESCRIPTION: Den., moist., color, minor, action, drill and 

Cl 
::; >- SUMM. 

a: ~ <'."' C • MAJOR CONSTITUENT, NON-SOIL sample 

Q) 
(/) UJ ~ g SUBSTANCES: Odor, staining, sheen, scrag, procedures, water LOG 

ai 
-> 

-0 "' ai E 
.c i!: 0 ~ -ffi 

> Q) 
Q) E slag, etc. 

conditions, heave, (Water & 

" C: E 0 0. Q_ 0 . ·-
~ " 

C: 0 >- :::, UJ UJ 
CW etc. 

u:: i= 
~ •• Date) 

(9 Cf) LL. 1-- 1-- z 0"' Q_ "' 

, 

1315 0 t_=.,,r ,"'}cc) vu7 · c/Jrlull J1 k~ .. /;J1JiF/!> - -
-· 20 ((I) D 1-5 y oil LL i§J1fl,viel,J,l1 9ru/ ,(. fr~"t'.> IL( -- ;vi 

$ I 1 z 
IY {rt:ire sficJ/J f tJry1r1\·~ J.&i11s (s,'16JJ - -

- lZ... ·-- ('i(..fh:1 A 1,1"-rtr,,-r.f ~ --
f) io .. I~ --x 4--,.,_. 2 jOef {f (6/!W/ - -

- /J"iS LL 
r---

1. 3.5 
-- /JI 

si I !JI/iii& fl' /j(fo,t: 
vi 3 - -

a.I LJ._ --
- 4 f/li/8Y 7u1t· 

WA< t,,<rtt1Jt11;;0 ,u - -

t5 /00 fJ93 
{JI 

5) - o/ i 
--

4 (7 
f!,t)pfp .. (/ 

5 50 PY/ W&-1} C5;Rft-l 11) ft/ 6M/ 5/t-7(;' a,,r - -
'-- -- [ 

~ C5 
·- 6 '--

w///1: ,, . ..SJJ::vi) l,C!•1i!:.,- - -
/66 /}50 J <;y \ ~ (~?l::J5of> WU, p!i Ci?f/<{ CUy 

G 1,5 ·i --
,? 

7- hT '' 7r1 OILT 1S.ae J - -
·---- I - --

-· 8 bl· ,\>!:t - - -
/0 {U JJS5 )Z S5 1' 

(j 

- 1f T 5,1/Vo L11ve,0_ tJ '?' --
0 9 

- -
--- LL --

~. lo - -
fl/OD fl 

~ 7 ,:, f-- --
IO il ' 11 - -:--:-

'--
--

. -·- .-- lz 
~10 

- -
-. - .. - -- --

--- , r3 (? /1/ ii· 0hd:J< -.J -

1410 

1Z 
D V SoF, \H, r Df &etr1 CL.A·'' t: 

r7 7.: . --
- 7) f5 /) !i/,5 14- ..J2_ . ' I ·. I . \} _ , 

_Q_ ·-!o (11,J Je,,,, , \pr/; f 'l 5/r"/u.O / sP ------ ~ ~~, Lh.l'.k J\:'""~i f:'; 11 ~ -/c, p.,e}, jfl'c{,'."<. 
15 - -
-- --

16 
-.J -. 

-~ --
l7 /q I fl - -

f 

-- /) ~ I ( /.1 
..J_ 

/8 i~t!fl5'011, ,0· - -
\41 '---- - --- .L 

·Yi 65 ¼ ::<£ 1,1 +, // 91111 5/ii:-{tj, 
--

' 18 \q) lg q -·--
{/ 

>'• ~-r~,,, --~-

----~- -,-- SF' --
Lo - -



Attachment Figure A.1-14

Soil Boring Processing Log 
' ' 

Boring Location: Boring s;;r,woc,f Date 'iu 110 
' ' 

Job San Jacinto Waste Pits 

Logged By !Alt':> 1144 c oc,;,,@lf> 
Drilled By J_tl 1,1 tJt?L£ f<t:fb<.IRC t\ 

Drill Type/ Method /ZoT/1/li:, 

Elevation: Datum: Sampling Method SPT[f;,r 
Obs, Well Install.~ (~ Bottom of Boring fi"CJ, r:; 

Grain size(%) DEPTH SAMPLE UJ _, 
a. DESCRIPTION: Den., moist., color, minor, 
::. >-Cl 
<( "' 

CID MAJOR CONSTITUENT, NON-SOIL 
ii: ~ Cl) UJ E g 

ai 
Q) -> SUBSTANCES: Odor, staining, sheen, scrag, 

<J) - .c 
F-= 0 ~~ > cl Q) .Q) E Q) E slag, etc. 

~ 
C: E e a. a. () g? "in 
(1l C: a >, ::, UJ UJ ID ID 

(9 if) u: i= LL f- f- z Oil:'. a. "' 

2_0 --
'!1 --
'L2 _,__ 

-- -- '23 ~ (Vo f?._ecove"'/, t,J /0 \YJO :~ s1 z shoe dl5y;1 ~vJ f&✓ 1"" 
ZJ Z'I 5 7A &!f@M MJ 

-· !.S_ 

7,5 
--

t6 
--

'l-7 
-- /1 ,1;4' 

J4lfu r··-- x ,_,,,,,,,__ za <JP Ii I ,,,,,,J 
5 '-- :i; ¼ ,cutl 

213 2~5 SID l.17 
l.9 io --I - } 0 

--
31 
--

}2 
-- /)pp,, !/( oflio1,p& 1'l'cea,; /. 

NIJ; ---·-- g_ -- ">3 . v,, ;,!0,1 ,t fl C:)i 1 S&ViJ '" pd/ref 
·~ ,. I 06 ".>3 iJ4,'J :SIi (.' .JQJ 

.. ,; -· r al ·9 
'l 4 ft <fj) /l!tP tf Cjrt't trY ,. -•,'1J·f/r;.t;f 

- --- J1... 
1 

· 1 d•"'P !, )tiy J: reJ,J, 4 ~ 
I IS - (OM] 

35 w/ h/u/4 I /I iJ''1 J}' s/,l,,cJ CL,,J ( 
--

':16 
--

''77 
1///"' It( ,fvu),/ -

"/ 13 
~~ ' i)•.C.-

I t;Q5 - 10/ rl fli29 Id ""'I' ·/ f P, &v•e t1) 
~ ' too SPV 'l ¾-JS 3'15 S;z (.& fovc• -ID~" ,1l,/ck; 'r 0 hw 1,J,r 

?19 
-=-· 17 

trct(C gbc1) e [;U..i-•11,l- loj0{.r11svJ{j J 

l\O 

~ 'ft.ANCHOR 
\/.... OEA ::::::::::::; 

Sheet ..L_of _.3_ 
Job No, 090557-01 

Weather )'V\·ll,,'( 85~"'' 
1,,,l/N'.f.l'j 

ATD Water 

Level Depth 

REMARKS: Drill 
action, drill and SUMM. 

sample 
LOG procedures, water 

conditions, heave, (Water & 
etc. 

Date) 

- -
-~ 

- -
--

- '-
--

- -
-1-

- -
--

- -
--

- ---
- -

C/-1 --
- -
--

- -
--

- -
--

- -
--

- -
--

- -
C II --

- -
--

- -
--

- -
--

- -
--

- -
--

- -
--

- -



Attachment Figure A.1-15

Soi/ Boring Processing Log 

Boring Location: Boring S-:54!JDtJl/ Date 5/11/1• 
• ' Job San Jacinto Waste Pits 

Logged By ht, f/lit:Do!Jt,tfr, 

Drilled By ·11e 111?-!611 f'-.f;J!Jlil!C{S 

Drill Type/ Method lhn,,d 

Elevation: Datum: Sampling Method srii_sr 
Obs. Well Install. ~ ~ Bottom of Baring Cy'[_, c; 

, 

Grain size(%) DEPTH SAMPLE UJ 
..J 
a. DESCRIPTION: Oen., moist., color, minor, 

0 :a >-
<C "' 

C W MAJOR CONSTITUENT, NON-SOIL 
a: ... (f) UJ 0 u 

Q) :.::; C: SUBSTANCES: Odor, staining, sheen, scrag, 
oi .c -> 

~~ "' - J:0 
> "O Q) E Q) E slag, etc. 

"' C: Q) 
E C. ti:u w ·-... "' C: e a >- ::, UJ UJ 

C W 

(9 IJ) u:: i= u. f- f- z w w 
0 "' a. "' 

L/O 
--

'11 
--

l/2 
--

1515 ~3 l/5 

7 
'\3 
"I -

S!5 14 ,..._ 
1/5 
--

'(6 
--

'( 7 w -- •• JI ni.,,1/ 11 oL) (j(,fl 
25" 1·15 l§Jif l/8 ~ / 'l. - !x flt( sf ·ft! ,Jcu1J1 CL.A'( 

if~ 1/f.5 l•v 

1/9 
51))/i' 

bn/;4)111 (), 1 {) ll bl,,/{ .1r7 / !,,v,01 
---- --·- 1; 

JO si tr; S/!J-#1} 

--
5"1 
--

S2 I 

-- (j]_) V ij,lR91 vJf;t/1 Pllis1, Ii. bl~rJ 
JD 'JD 1550 

~ 
5"3-

1i ~ 

S1f;5 f'5 ~'? ,1. '""ly CLA'/ !73 J/_) 
5"4 L:,L, -- ~ 

S5 
. --

56 --
,;? 

-- H11,ed11Y10i• / I!. -·- 58 @ 
10!6 1'i~ ~ X JL < 1D 40 t;io :Sit /J/ 

l.l:_ 1 
,9-

.1Q_ -- '1/s/,,/i ··---- Go Brn•in ow !"" 
J 

~ ~ANCHOR 
'I....OEA:::::::Z: 

Sheet 's of ,5 
Job No. 090557'.01 

Weather JuAp'kV 
I , . ., , cj 

W''" ·-' I 
(lt:cN'f ~f>Vif .5tr 

ATD Water 

Level Depth 

REMARKS: Drill 
action, drill and SUMM. 

sample 
LOG procedures, water 

conditions, heave, (Water & 
etc. Date) 

- -
--

- -
--

- -
--

- -
--

- -
-... 

- ..... 
-f-

- -
--- ..... 
->-

( C. i) - ..... 
-f-

- ---
- ..... 

->-

- -_ ... 
- ..... 

_._ 
- -
--

- ---
- -_.,. 
- -
--

- -
--

''1 - -
I 

/ --
- -
--

'75" J {J 0_ - -



Attachment Figure A.1-16

Soil Boring Processing Log 

Boring Location: 

\,UoJw /evd 6",'f Pt w olecJL. 
(DOIP 

Boring S (:, W5 Date 

Job San Jacinto Waste Pits 

Logged By lo "' t 
Drilled By -r,ri~~L(t .... ;J,iiv.rOIJ 

• 'ft.ANCHOR 
'I..,,, OEA ::::::Z: 

Sheet 

Job No. 
_/_of 3 
090557-01 

Drill Type/ Method _,_f?""oc..:.ii:::.1'~'"',__(~~----------
Elevation: Sampling Method t;;f'f ii PtA ~ C¾ 
f------~-~-~-------1 
Obs. Well Install. Bottom of Boring {o \, 'J 

Grain size(%) 

"O 
C: 

"' U) 

,,, 
a, 
C: 

u:: 

D 
a: 
Q) 
E 
i= 

DEPTH 

E 
e a 

LL f-

0 

go 10,. 10 

SAMPLE 

~ 

a, 
.c a, E C. 

>, :, 
f- z 

·-. 

>1/ 
----'\,,,~ 

L!J 
-' 
(L 

:. >-
<l'. a:: 
CJ) L!J 
-> 
~o 
(L u 
L!J L!J 
0 a:: 

0 

2 

3 

4 

Fl 
5 

6 

7 

8 

9 

10 

\ 1 

(2 

13 

14 

DESCRIPTION: Oen., moist., color, minor, 
§ ~ MAJOR CONSTITUENT, NON·SOIL 

~ ffi SUBSTANCES: Odor, staining, sheen, scrag, 

~ ·! slag, etc. 
V V 
(L a:: 

1)JC:I I 3 
Sfr\JJ:> 

01, • v, 5{Jrr; /11,,0 6R11V u JJ/1//!J/ c,..4 r 
' {CJ /V!OD 

0 
(J 

() 

· "I f\L~t.~•rA-11 ~c. t-n rii, 
Di (Lij11 

wr oF V, con, \ill /i~IIY, ,;1H1lf/ 
H flf11IV6e ClfJ, Ii 

. ( L1eK"ll'r''11 

v\ •~· OUll510<•H C1vwu o P 

Clllf I Sit 1/JJ 

(5 
iG' 

---.1-,--.Y'i}). Sorr, l;J!;). G((.RY (GIi'/ tv ll/Yli') 

16 
~----·-, 

/7 

18 

fg 

,)0 

bf Vv[. Lr 6RA'i 

rm;.i/<JeJ /;,ft-f'IJ{J., Ll)-ffJJ,f. orr 

(C,J) < c)"Nj) &v/;fi'../f <,/~I/:,. 

ATD Water 

Level Depth 

REMARKS: Drill 
action, drill and 

sample 
procedures, water 
conditions, heave, 

etc. 

Ovf'ic-

SUMM. 
LOG 

(Water & 
Date) 

fiJ s ~s:;'-1---
0" 



Attachment Figure A.1-17

Soil Boring Processing Log ._ 'ft. ANCHOR 
\/...,, OEA ::Z:::: 

Boring Location: Boring ~TGGOO ') Date f (f) U7 Sheet 

Job San Jacinto Waste Pits Job No. 

Logged By Ll\17lAIJT)';: / lvV!·l!t:YV;JL.J) Weather 

Drilled By T/l:,.t,eJ"1Gt£ {2i:3$dsJetC-<; 

_jLof.J_ 
090557-01 

Clecw- gs• 

Drill Type/ Method ~kc,C:z071l=r'-'"'a--~----------

t--E_le_v_a_tio_n_: __ -,---,-----r---,-----1Sampling Method !/Ff' t $Lic(l,,y 

Obs. Well Install. Bottom of Boring ( o \ , 5 1 
ATD Water 

Level Depth 

Grain size(%) 

0 
ii 

-c en Q) 
ffi ~ E 
(/) u:: i= 

() 90 

DEPTH SAMPLE 

E e 
LJ.. 

a, 
C. 

i.:'.' 

w .., 
a. 
2 >
<( a:: 
(/) w 
-> 
~o 
a. u 
WW 
0 a:: 

DESCRIPTION: Den., moist., color, minor, 

.§ ~ MAJOR CONSTITUENT, NON-SOIL 

1ii ~ SUBSTANCES: Odor, staining, sheen, scrag, 

f -! slag, etc. 
ID ID 
a. a:: 

~~,, 

REMARKS: Drill 
action, drill and 

sample 
procedures, water 
conditions, heave, 

etc. 

F ~c . lft-)P 

28--'---' 

....¾--J@ HcuJ, Jc,"1 ;] 

::,2-1-~ 

;,3-!-~ 

,$4_,_ _ __, 

CW1f 

® -*Q,ol I 0sl'A"f I 

":t C.LA·( 
37-!-~ 

38-!-~ 

SUMM. 
LOG 

(Water & 
Date) 



Attachment Figure A.1-18

Soil Boring Processing Log ~ ~ANCHOR 
\/..;rQEA:::::::::::::: 

Boring Location: Boring SJ GI:, 005: Date ? 0 / //? Sheet 

Job San Jacinto Waste Pits Job No. 

Logged By C.~APw f MAl.J:e;N'/'rU') Weather 

Drilled By 1,121,1\fJ/3\1:;r (U?:,1\)(lc,.~'S 

j__ot L 
090557-01 

Cl ecur 8:,51 

Drill Type/ Method ----.@,::,?>'t.,;,uAf"".~+t..-, ~~~--------

Elevation: Sampling Method );;pt ;,; fu,$1,f ATD Water 
1-----------.--~-------1 
Obs. Well lnstall. Bottom of Boring ( I, 5' Level Depth 

Grain size(%) DEPTH SAMPLE LlJ 
.J 
Q_ DESCRIPTION: Den., moist., color, minor, 
:. >-
"'"' C 0 MAJOR CONSTITUENT, NON-SOIL 

~ en LlJ .Q r., a, -> - C SUBSTANCES: Odor, staining, sheen, scrag, 

E 
.0 I": 0 Jg~ a, E slag, etc. 

e C. Q_ u ~ ·oo 
0 >, ::, LlJ LlJ •• LJ_ f-- f-- z 0"' Q_ "' 

l_,., -- •-·· +o I 
q 'i-- 4\ r 4•( I 01,(),,rvpl 

I) ID D ::::- 40 s 'f 1 ,H~ (:tAY 

0 15 &5' 

·12 0, MofJf ;f\Cl 
' cJ ,j 

't 3 -!---I 

t4--l---l 

i--i-~-,;-ir:5

6

---"l--"':s-i@) M;1reA, Oii.Mf, c1 

, ---- Cll'c·( 
17-+---i 

18--!---l 

+9--!---l 

REMARKS: Drill 
action, drill and 

sample 
procedures, water 
conditions, heave, 

etc. 

l.tt0-1J, 5 

s·1 _._~ 

J2-+---i 

53-1---1 

5"4-1---1 

58-+----< 

s·g-1---1 

1 
~ iih , 1:,!0-,,e.y Pl~) .. 

t) to CcSAJOtA•,; rtf ~1 

SUMM. 
LOG 

(Water & 
Date) 



Attachment Figure A.1-19

I 

. 

Soil Boring Processing Log 

Boring Location: Boring SJ41z_Oo6 Date 

Job San Jacinto Waste Pits - Logged By (l\)£S /1// Ji(/J.Dh if U) 

' 
10/2<///o 

• '):. ANCHOR 
\1...-,QEA~ 

Sheet _(of ;;J 

Job No. 090557-01 

Weather [(}IVVY GS'F 
Drilled By l'ltf/1"/v&/£ fi:ESOV/2( Iii! P5'11 I'klr 8 H<lt7/1"' 

Drill Type/ Method f? ~/7}-d;f 

Elevation: Datum: Sampling Method 2',pr ATD Water 
Obs. Well Install. Yes l®D Bottom of Boring '.'1,()o., Level Depth 

Grain size(%) DEPTH SAMPLE w 
-' REMARKS: Drill 
CL DESCRIPTION: Den., moist., color, minor, 

Cl :;; >- action, drill and 
SUMM. 

~ <! "' CID MAJOR CONSTITUENT, NON-SOIL sample 
0.. (l) <fl w 0 U 

LOG ai -> :p C SUBSTANCES: Odor, staining, sheen, scrag, procedures, water 
<f) - .0 ~o Jg .s > "CJ <ll E <ll E slag, etc. conditions, heave, (Water & ~ C: <ll E C. CL 0 

(D .!Q 
C: 0 ::, C W "' ~ 0 >, WW ID ID etc. 

(9 (f) u: i= IJ_ f- f- z 0"' CL O:'. Date) 

(<;00{ !, 1¾J, ,/: ff} D . i-o O ,if Ott1w1 ~- iZ- "" '--··'. l 

I~; CB!± 0 -- <5 !Oo /03(, ; [,:,' T)(f/t:H ,f 

(r.:)(,S-o,· 
~ ~. d4t11f Sf&T" i.,.;/(Jljf)d~Ja,-,/ >1.VfJ nl!4l,o--

/015 D-1' ~ 1 OH /,~-'t; •\cc'5if bro"""'/ 7r0-/"''",I f0/L o~Z'' - ~W<a,;; f«::.: 

' lil1fD 
~- '--iZ''.?/1 5, "/ltft,,,,@,1~.lz!"'l> b/6"t /6 ,_,,,iii>..;,J." i:,77 - "'" 
_a:..... 2' . 2 ~ OW().d,1rwl f&ir _j(.,::r·u~-,.ffe-,------- - '-

//0,< x g.y·. L (t) s(Jrl· Zroi,," Slt.,r -~ 

'/ 51. 0 e ;1,,· t!,11~ t4r&fl1 1,-"l':ii${- <;LAY ('9 1. 3 
L - -- f(J I) {ji,,.. ue.«} 

_ ;,,_,.Jc.(-<. ) 
I ' I ,, I -z u-/ SM.;/ (1,;,;,,5/" ," 

·'- ----· ·--- ,.__ ' 4 s:• ,,, .. ,,,, r~ ,,., - ~ - - ✓ 
/11D ; zj ~ st,f6y 1,,./,:.. - "'" 

tf (o 5:3 5 - '--
'-'- - ~-, -- - .. -

6 ~:L @c)i(f, )sup £ Ndi!if, 0f"Y $/Ja~Cl4f - '--

' 30 70 /QrJ x !Sr. (c L) . -~ CL 

r '1" S'-1 7 - '-

~ ~c1{'' S?!sl ,;.. "fl'"' &.;,; ' 
f,e ,k/, S I yc//,e; 1",/1/,/, 

-~ 
1.- - 8 - '--- - fr>a ; ~ - "'" 

J7 !u Is 
,.s . 

9 - '--
._:_ 

- "'" .- '\ 0 -~ 
-'-- - "'" 

1 - -
-1-- -~ 

2 - ~ 
-~ 

CJ?J/1 V. sufli Lvef ),,r1<1i',/.fJ''; 1 

--
7..', 75 It'/• Ix 

--. 3, -+-- ,._Q_ \,q ca,iy sill1 CL-N '( (z c,) -1--

/'3 15 S{, 4 D 

IJL (3 0. o/ V, ,ofJ moi5J :7 o/ d "'Y' (f.- 11) 
- +-_,_ 

C, \,J/ ltA,e_., 
__ , 

·~----· 5 " • .,,,,., .. ,,,1 e /-q«, J-,,, - ,_ 
. 

-1--- --
6 - ~ 

-1--- --
7 - ~ 

-1--- @) M" !,, r§, JI 91t1f. ,1,,,.,1 --1-- j''.) ·-
~ 

8 - ;, ··Jc 

.-J,-
+-

/1,, /,7' fl1 )n r 1vr,ireJ C f,1'7'";1 ~'c, 
-1--

- 7r; 11-:5 1r 7J; 07 9 I;// r;,p ,,,,/0:,,,) / AYM ,F !l''J foPf' 
- ,_ 

H .\- -1--,.,__ '2.0 
cl,j 

' - ~ 
. . 



Attachment Figure A.1-20

Soil Boring Processing Log ~ 'ft.ANCHOR 
V....OEA~ 

Boring Location: Boring S7y/Jf00& Dc1te 10/z,I,, Sheet z of Z'_ 
Clt-rfftEJNJ • ,, - a. Job San Jacinto Waste Pits Job No. 090557-01 

Logged By )A/;::r JJ/!)Jr;i()oM.1!0 Weather Sililll'Y 6S"lf'' 
Drilled By -u1ill}/&!£ ll tWtJ/?CcJ (fy1) ;/f;f',f(;/1' ~{/&;f 

Drill Type/ M~thod /2or1/(c' y £&' ./SI r 
i-:E:::l.:.ev:.::a:::t::.:io:.:.n:.:.: __ ~-~-=D.:.a:.::tu:;:m;..M"-: ----~Sampling Method 2' fl'T /2· sr- ATD Water 
Obs. Well Install. I Y!')S I rl)!d'J) Bottom of Boring 3 oF'T' Level Depth 

Grain size(%) 

-c:, <JJ 
C Q) 
o, C 

(fJ u::: 

0 
0:: 
al 
E 
i= 

DEPTH SAMPLE 

E 
e 

LL 

Q) 
C. 
>, 
f-

~ 

Q) 
.c 
E 
::, 
z 

LU _.., 
a_ 

:; >
"" a: en LU 
-> 
;:': 0 

DESCRIPTION: Den., moist., color, minor, 
E ~ MAJOR CONSTITUENT, NON-SOIL 
rn ffi SUBSTANCES: Odor, staining, sheen, scrag, 
~ .-m slag, etc. a_ u 

LU LU 
0 a: 

C C · • • a_ a: 

2.D-'--' 

1--+--l 
-L--

2--+--l 

6--+--l 
-L--

-1--

1 _,__ 
2 
-~ 

3 
-~ 

4 _,__ 
5 

-I--

6 
-I--

7 
-~ 

8 
.I--

9 
.. ,__ 

0 

REMARKS: Drill 
action, drill and 

sample 
procedures, water 
conditions, heave, 

etc. 

SUMM. 
LOG 

(Water & 
Date) 

_,_ 
_,__ 

_,_ 
-1-

_,_ 



Attachment Figure A.1-21

Soil Boring Processing Log 

Boring5'Jc1bDD7 Date 5/7/U 
Job San Jacinfu Waste Pits I 1 

Logged By lt-JIIC!)t'.W lllo 
Drilled By ta {)1-tlu/;; ffISc>IJ'2 c er 

~ ~ANCHOR 
\./..,,QEA~ 

Sheet _j_ of _f_ 
Job No. 090557-01 

Weather f. 5uJVAII 7o°F 

Drill Type/ Method -"i?:o;.07'-'-/r'-'~'-'{'--------------

Elevation: Datum: Sampling Method Sn , S.H[l /!{ 

~----'-.;_---~-~-=-.,,,,---------1 
Obs. Well Install.~ <Ul2::I Bottom of Boring /jct, 5,,, 

Grain size(%) DEPTH SAMPLE 
UJ 
--' 
CL 

ai 
"O "' > Ql 

"' C: 
~ "' C: 

(.'.) (/) u:: 

~= 
-- ICO -
"' ·- /{)b 

[J{)f/' 

Cl 
a. 
al E Ql 

E 0 C. 
~ 0 >, 

;.= LJ.. I- I-

~ 

Ql 
.c 
E 
::, 
z 

:a: >
"0:: 
"' UJ -> i'!: 0 
CL U 
UJ UJ 
0 0:: 

DESCRIPTION: Den., moist., color, minor, 

§ ~ MAJOR CONSTITUENT, NON-SOIL 

:g ~ SUBSTANCES: Odor, staining, sheen, scrag, 

j ~ slag, etc. 

• • CL 0:: 

-{}g)(J D ·» )?Ast ----0-: 

20 -ST 1- -

/',?f'cfl(lf '/o ["I.(; (1f0'7 61</JJ 

<:::t'J'N:fa-f s:·•te, :1 

mo~ IIS 0PT 
5 

(fl/~ •~" 
-~-... -

IB 19.5 (,1 

""""~•. 

0/7 

-

4-+---1 
--

5-<---i 
--

9-+--l 

12--+---I 

\3-----1 
7,?. -
\4- --
16-+--< 

--
17-+----l 

l;)DI/ v. 16/J 1 (Jf:)/ Yr /Jl[J V. SI/VP/ 

s:) l T e~0 vJ/ ()CC/JS,1611/!C 

wooP De1JR1 S-

110,r.,v1c1 r, u,,,o'rJl);V.iJ 
&~ \,v/(J[&f/551D-,,,#k-ff7;f}tf!J~ 

h, v·6 D D o;fi' fS: 

c, I/,; '( C I.I/'( 

r !Vt:tll!!,l;-1}5 o-p 

ATD Water 

Level Depth 

REMARKS: Drill 
action, drill and 

sample 
procedures, water 
conditions, heave, 

etc. 

SUMM. 
LOG 

(Water & 
Date) 

- '-
-<-

- '-

---- ~ 
-~ 

- '-
-<-

- '-
-~ 

- '--

--
- '-

---/Al Is fl/ - -
--

- '-

cc 

--

--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--



Attachment Figure A.1-22

Soil Boring Processing Log 
I 

Boring Location: Boring r; J(ig0/)'7 Date s-/"711 i) 

Job San Jacinto Waste Pits ' 

Logged By J/1 /Jc!} o;Vl/l;I) 

Drilled By 7/2/lf/;j(ilf; 1Pt..J()f;/£( iI 

Drill Type/ Method /2 O 77,/-,R f' 

Elevation: Datum: Sampling Method .9-'7/s7· 

Obs. Well Install. ~e~ fil Bottom of Boring Ii '/,:in-

Grain size(%) DEPTH SAMPLE Ul __, 
0.. DESCRIPTION: Den., moist., color, minor, 

Cl 
:a; >-
<( "' 

C © MAJOR CONSTITUENT, NON-SOIL 

0.. 
~ Ul Ul :8 g 

ai 
Q) SUBSTANCES: Odor, staining, sheen, scrag, 
-" -> m m 

"' al ~o 
> -c:, 

Q) E Q) E .!:lV) slag, etc. 

"' C C E 0 C. 0.. () I" ·a; 
~ "' u:: i-= 

~ 0 >- :, Ul Ul © © 

(9 (/) u.. f- f- z 0"' 0.. "' 

20 --
,1 --"l.2 -- ti t,/,;:,I :li I Sf. sa,,f - ~ --13 r["lJ) II 11/./IJ, 

=-·· 5 !tl? ~?5 13 2'/,j ',Fi s.7 ?. ' Ul. GLA-Y 
'/ a 

,4 
7J-J 

' 7.5 --
l6 --"l7 

--© V- lf~i(l)/ D~-:-'i:: f_i J/4..,✓Jo/ 
t8 

lb fo oqq, 7'{ zq.5 SP1 S"f> / C ~ 
pieJ /)<jjd< < • I •' ' sJ_ 

.. _;,, "l9
1 

3J__ ___ ,,...- -~-
----~-·~ --- ·,o --

·;1 --,2 -- ('it) #~i!IJ;, JV,01'11 1-rA)1~l/ww,1 ...-
( 0() ')J;5 

-:,3 - - 3,3, ?Ve',; or I s·1 .JL -~ j Jr"y/c./,.k /Jv,,/J1'fryq//j CLAI/ 

"?4 15 

----
zr;, 

,) ,,J : '· 
t1 

hcr7/~,f ,;/ 

·-··-·~----___ ., .. OIJ{r/,1 ;~ 

15 --
·')6 

-'--

V 
-~ , ,,.,.,,., , !JJf 01 \. f ]h I 

{~)£~;~- ('..t..l/Y 
)~,---- 38 

~--· - I c)ti 1'1)1) 30 ;:,~S' SPT s /, 2' iL 
tu 

'Jg ' 
~~{ , p,e" c/c,/ 

---- ------ JIL '"I 

1/0 

~ 'ft, ANCHOR 
~OEA~ 

Sheet 2 of£ 

Job No. 090557-01 

Weather / .. foAfi/1 7£i<-

ATD Water 

Level Depth 

REMARKS: Drill 
action, drill and SUMM. 

sample 
LOG procedures, water 

conditions, heave, (Water & 
etc. Date) 

- ----~ - - --- ---
f )--

~ /\'-Mn,,-f 

PtJn/iln :_ 
----

- -
--

- ---
- -
--

- -
! f --- -

,o1 r,'1t}wv - -
cr,, b,o.,J - -

--
- -
--

(b le)/" - -
ch,:;, (,/ --

- -
--- -
--

- -
--- -
--- -
--

- -
' --

- -
--

- -
--

- -



Attachment Figure A.1-23

Soil Boring Processing Log 

Boring Location: p ic,:r/JI' Boring :QJ G ~ Date d7/1D 
Job San Jacinto Waste Pits 

Logged By /1/jCJ){)N /1/,!) 

Drilled By '[/i:/;JlhVl-tt /lt5t"Vf!-CC? 

Drill Type/ Method 12, 1'1,P-r 

Elevation: Datum: Sampling Method f,P,7,r 
Obs. Well Install. Yes '1'131 Bottom of Boring I 11:1. e; Pr 

~ 

Grain size(%) DEPTH SAMPLE UJ 
.J 
O,_ DESCRIPTION: Den., moist., color, minor, 

Cl :. >-
<"' CID MAJOR CONSTITUENT, NON-SOIL 

O,_ 
~ en w 0 U 

ai 
a, :;::::; C SUBSTANCES: Odor, staining, sheen, scrag, 

al 
.c -> 

~ -Bl 'O "' E I: 0 > a, a, E slag, etc. 
C\l C: C: E 0 C. O,_ u ~ ·oo 
~ C\l 

U:: F 
~ 0 >, ::, UJ UJ ID ID 

(9 rfJ LL f- f- z Oil:'. O,_"' 

l/0 --
'/1 

-'--
'12 

_,__ 
g,t ,/,5,1,-1 j,4,c/(/1}7 

D,u y.5 .r SI/ ¥ 3- - //lf .. e"''1 /, 

y::, iz -¼4 -
-·- --- -~•k ··-··· -=~--- -v 5 

--
'/6 

--
V7 

-- (rf0 /JI/ff/I, F/IJI>! 1 // ),/,,,,) :ri' ---- ---·- 1/8 --~- 20 

ifo 
'l-' - ., Fi er , >"" ')' C l-/1 'f (c L) - 2-0 rnzo ~B Lf(/,5 (9T $lb '19 

?O 
l,.iffr +, 4/o {>/g-.r/1'r,,1'7 

5/ 
,,--····-'" •~•-·•-"·'"' 

50 
--

51 
--

52 (ii,) v, ()z ii/st:; fl/P>I ), ,J,J, If grOj' ~-

1/b 5f-3 r,r S3 '/: !. . I .,1,, ,,cl S .PJA.11) 
- °!O ,u,," .'.)~ iiL3 12 /6 ,•1{, fb dl( , 

SP. d. ,,Ir-, 
54 '2..C. 

5'J{l cko//t-1r.<-{J ;1d,< ·;1. 
- _,---"-, . ····-· ·"·--~-.. ~--··· ~------------ 55 

--
56 

--
J7 
~ /I [)Ofii'< ,,1e/1 )/. 

,"..::=t-- --
'(D '2D tif'/J ~-- -------"-.- ----- . G . . , 

- 'io/.5 5/'7 Y(~ 58 

i y:-· ,~. flo ;11 /./ 
59- 2£ Siu') 

-- --- -~ ---- ----- - ---- 'JI , -
lo 

C 

~ ')?.ANCHOR 
\/...,, OEA :::::::::;; 

Sheet 3 of 6 
Job No. 090557-01 

Weather 

ATD Water 

Level Depth 

REMARKS: Drill 
action, drill and SUMM. 

sample 
procedures, water LOG 
conditions, heave, (Water & 

etc. 
Date) 

- -
--

- ---
- -
--

- ---
~,;;1= 

------

-
~= -,. 

--
- ---
- -
--

- ---
- -
--

/,,, f/4,- -p "7 -ff'· f-,,,,_,d - -I -

--
- -
--

- -
--

- -
I ', -;--

, I•- --, 
--

- -
- - - --

- ---
- -
--

- -
--

- -



Attachment Figure A.1-24

(& ?,/, "!;:,/ 

Soil Boring Processing Log 

Boring Location: Boring S5 tiectl7 Date 

Job San Jacinto Waste Pits 

Logged By i)l!(J)()AJ ft.LP 1,1 

Drilled By rflJft/1/tlt ~,ecc;:;, 

' 

* ';R.ANCHOR 
\L.OEA~ 

Sheet 

Job No. 
..:i.__Of b 
090557-01 

Weather t-5?w1vp Z('P 

Drill Type/ Method -"!<"". o"-. :,:..:·"7"-. ,,.;... . .,_r ____________ _ 

Elevation: Datum: Sampling Method r,/'r /:;-7 F:..:..::.::.:.:.::..__ _ _,..----r'=;;;...,.,...-----l ..2..::--'-,.<""-"----
Obs. Well Install. ~ ( No) Bottom of Boring 11'1, 5 "' 

Grain size(%) DEPTH SAMPLE 

Cl 
D.. 

~ 

"iii 
. 0) 

-0 <n al E 
.0 

> 0) 
0) E 

~ 
C E 0 C. 

"' C ~ 0 >, ::, 
(9 CJ) u:: i= lJ.. I- I- z 

s 

- 16 § .c---/0';;0 fJJ ,,1/r; •>PT .5!'5 

---·-
, __ ~-··-

UJ 
...J 
ll. 

:a >
<( a:: 
Cl) UJ 
-> 
~o 
ll. u 
UJ UJ 
D 0:: 

60 

b1 

,2 

63 
11!./ 
G4 

&5 
06 

l7 

DESCRIPTION: Den., moist., color, minor, 
§ ~ MAJOR CONSTITUENT, NON-SOIL 
~ § SUBSTANCES: Odor, staining, sheen, scrag, 

j ·* slag, etc. 
w w 
ll. a:: 

_,__ 

-,--

--
Is 
) 

'l,0L 

-I--

--
--

(!J) MD· 0,11,1, wc1; ,r:3J 
{11,/'f PG $1tM!> ,o (5111) 

,)711,t I jY/M(j lr ,9''-1/ {o j/ tf,,,,~j"/ 
hJ . r;~J r <'-v/1 I {gc) 

~ y_l)l.rJtt.,iWSTr 612.lfY, 

1 ?<.P ;1,"fei 6/IAI.J> SC-
F6 S,,,_,...,;;, 

71-4--l 

--
76-+--

77-1----l 

i 
bl-, 
. ' 

" 

ATD Water 

Level Depth 

REMARKS: Drill 
action, drill and 

sample 
procedures, water 
conditions, heave, 

etc. 

SUMM. 
LOG 

(Water & 
Date) 

--
->-

-1-

->-
--
--
--
--
- ... --

->-

----
--
----

7 --

- ... 

--
--



Attachment Figure A.1-25

Soil Boring Processing Log 

Boring Location: Boring 5 ::r6.~c>?' Date 

Job San Jacinto Waste Pits 

Logged By /lJACJ)c?f"#t/) 

s;· 7, /(J 
' 

prilled By 7p- 1 A#,e t.e:.:- f!J:::-,,y:,o ,.A:J ce:s 

~ ~ANCHOR 
\/...,,QEA~ 

Sheet ,.5 of 

Job No. 090557-01 

Weather J/JfM'f j!S°'p 

Drill Type/ Method -'''-'l_.a_;f__,1'1.,;.•ccRf'---------------

Elevation: Sampling Method 6;rr/'l: r 
1-::-:--:--:---:-.:--:-.----=-s:r------, --'--"--------
0 b s. Well Install. Bottom of Boring //"I, 5' icr 

Grain size(%) 

"O 
C: 

"' CJ) 

U) 

" C: 
u:: 

0 
a: 
al 
E 
i= 

DEPTH SAMPLE 

E 
e 

I.J. 
" Cl. 
>, 
f-

~ 

" .0 
E 
:, 
z 

J ~-+·~-1.../4 

IJ'"' 
c6l-

w 
-' 
CL 
:;; >
<( 0: 
,r; LU 
-> i!: 0 
CL U 
WW 
0 0: 

DESCRIPTION: Den., moist, color, minor, 

.5 ~ MAJOR CONSTITUENT, NON-SOIL 

~ ~ SUBSTANCES: Odor, staining, sheen, scrag, 

t :m slag, etc. 
C 00 • • CL 0: 

3'0-+--< 

75-+---I 

76-+--< 

17-+--< 

'10-+--< 

92-+--< 

l(IO_.. _ _, 

ATD Water 

Level Depth 

REMARKS: Drill 
action, drill and 

sample 
procedures, water 
conditions, heave, 

etc. 

SUMM. 
LOG 

(Water & 
Date) 



Attachment Figure A.1-26

Soil Boring Processing Log 

Boring Location: Boring s:r 6.tltJtJ7 Date 

Job San Jacinto Waste Pits 1 

Logged By /'1/'Jt; O'JAPII.JJ 
Drilled By /1<' ll/;JJ./6Li 12 t50t112rg.1 

~ ~ANCHOR 
\/...,, OEA ~ 

Sheet ___6_ of £ 
Job No. 090557-01 

Weather ,<:;UN'Vf ?l"P 

Drill Type/ Method Ki):,- fil2'f 
---'-'c...:..;'--"''--'--------------

E I e vat ion: Datum: - Sampling Method !,1>7 s;r 
l-:::-:----:-,-:----.,,-,-,-----,---T"?""'r;------I 
Obs. Well Install.~ I/No ) Bottom of Boring / {''ti;- Pr 

Grain size(%) DEPTH SAMPLE w 
-' a_ 

ai 
> 
~ 

('.) 

-0 
C: 

"' Cf) 

"' " C: 

u:: 

Cl 
a. 
al 
E 
i= 

E 
e 

lJ.. 
" C. 

i.:: 

~ 

" -" 
E 
::, 
z 

:. >
<( a:: 
if) w 
-> 
~o 
a_ u 
WW 
0 a:: 

DESCRIPTION: Den., moist., color, minor, 

g ~ MAJOR CONSTITUENT, NON-SOIL 

ii; ~ SUBSTANCES: Odor, staining, sheen, scrag, 

j ~ slag, etc. 
w w 
a_ a:: 

/00-+--4 

101-+--I 
--

/02-f--l 

,'Kc-__, ___ /03 - - <ffJ)v mFF, )Ao,,J~ Lr h0:,~r--7 

/DD lt/2• (OJ 10'(5 £pr Sr> ~.,.. ... C-Li1'( {er!) L.i ) l::, 
/04 • ,

1 
ft11All/l/Ji w,,s f',jf) 1;w;j /,,/ _, '/ 

I=----------~ II .:::.::. - \_ {J!it {"e;,fiYY:v,::i/ 

7V5-+--1 
--

/06-+--1 
--

--
111-+--I _,__ 
1/2--+----l 

115-+--I 
--

f/6-+---4 

Io C/O 1510 i1EJ 

ATD Water 

Level Depth 

SUMM. 
REMARKS: Drill 
action, drill and 

sample 
procedures, water 
conditions, heave, 

etc. 

LOG 
(Water & 

Date) 

--
--
--
----
--
--
----
--
--
--
--
----
--
--
----
--
--
----
--
--
--
--
--
--
----
--
--



Attachment Figure A.1-27

Soil Boring Processing Log ~ ~ANCHOR 
\/...,QEA~ 

Boring Location: Boring ..;,)~GOO~ Date -'-l-''--IJ.."'--- Sheet _L of J_ 

\))t\1i,t ,0 +v 
)>ec4 .. \1, ( 10 

Job San Jacinto Waste Pits Job No. 090557-01 

Logged By Lq;i[CA.11 +e / Mt, C. W"o.\c) Weather _C( eo.r 8f0 

Drilled By 1'"<,l),;~li (2.e~tJu!lll.', ~ Joe lw-k 
Drill Type/ Method fln"l).l•f -~-""'"--i------------

Elevation: S amp Ii n g Method t,fr t,, Pvti\,, ATD Water 
----,----,---,---.------1 

Bottom of Boring Level Depth 
Obs. Well Install. 

Grain size(%) DEPTH SAMPLE 

D 
a: ~ 

w 
Q) 

"C <J) al E 
.c 

> Q) 
Q) E 

~ C: E e a. 

"' C: 0 >, ::, 

(.') (f) u:: i= LI.. I- I- z 

<) •• 0 .,, 

Q [O qo 

LU 
-' 
ll. DESCRIPTION: Den., moist., color, minor, 

§ ~ MAJOR CONSTITUENT, NON-SOIL ::, >
<( 0:: 
(fJ LU 
-> 
J: 0 
ti:u 

1i5 ~ SUBSTANCES: Odor, staining, sheen, scrag, 

~ § slag, etc. 
C W •• 
ll. "' 

LU LU 
0 0:: 

0 

2--+---l 

3--+---l 

4__,.__/),...... 

6 -+----< 

7-+----1 

y 

co '\le,.,J [,o ye !YIQI >G 
9 -----< ~ev,![ 9,c,

7 
-c1 SAt,.11,, 

10--+---l 

I 1-+---1 

12-+----< 

\5-+----1 

I 6----1-----1 

I 7 -+----< 

I 8 --------1 

I 9-------< 

.;z O ----1-----1 

Silt· 
\:le.J f ~I I r'Aoi>T 

lJJtJ 1 9 ~t,•t C . · 

1) 1 cl/YI 

I 
n'\Ol'it 1) t).)0/1 

CLA-~/ 

REMARKS: Drill 
action, drill and 

sample 
procedures, water 
conditions, heave, 

etc. 

SUMM. 
LOG 

(Water & 
Date) 



Attachment Figure A.1-28

Soil Boring Processing Log ~ ~ANCHOR 
\/....QEA~ 

Boring Location: 

Grain size(%) 

Cl 
a: 

a, ,,. -
>"CQ.)Q) 
~ ffi C E 
('.I (/) u:: i= 

0 

DEPTH SAMPLE 

E 
e 

LL 

~ 

" .0 

" E C. ::, 

i:".' z 

Boring SJ G,€,00 It Date S IP W Sheet 6( of S 
Job No. 090557-01 

Weather (S2eo,l 900 

LlJ 
--' 
()._ 

:. >
< "' (/) LlJ 
-> 
i'= 0 
D-U 
LlJ LlJ 
00:: 

DESCRIPTION: Oen., moist., color, minor, 

g ~ MAJOR CONSTITUENT. NON-SOIL 

~ ~ SUBSTANCES: Odor, staining, sheen, scrag, 

~ § slag, etc. 
C 00 
mm ()._"' 

;11--+--I 

ds2--+--< 

REMARKS: Drill 

action, drill and 
sample 

procedures, water 

conditions, heave, 
etc. 

'i @ ve.,"".:J s-~tf 
1 

,no i., r, h ( -t 

-1111--'\3!.-l j f(>/ CLA '/ w;~ .~a;v. 

i/V\o+Hiii). (&eoc1_,r10,,-d) 
d-5-+---1 

~6-+---1 

'J-7--+--< 

1 @ lb,itl, oh,,.r 
J. [,,\\IL{ ")if°'"( 

/s,H'-'l -

'LJ IIJlJ'sV' I 'i',"' vJ ,-, 

~0-+---1 

71 -+---1 

72-+---I 

( €,eo V dlA_,,.,-·\ 

SUMM. 
LOG 

(Water & 
Date) 

J--l--l---~-1;3.......+-~@ \~t,.,J, Jc,,.-v1.f, brol.M/\ ~ reoA 
CLA>/ ( f>ett,vvic,,d ) W l 1-~ 

eJ ~ cl.11 



Attachment Figure A.1-29

Soil Boring Processing Log ~ ~ANCHOR 
\/..,, OEA ~ 

Boring Location: Date 

Job San Jacinto Waste Pits 

Logged By L \°",.__ e .. 

-~- 0 10 Sheet ..2._of ~ 
Job No. 090557-01 

Weather (')ecw '10° 
Drilled By '1/',()µ~[1 .. e11Ju.ru ~ 
Drill Type/ Method ---"e"'fJ:..:1ce"' .. '-'r,,;., __________ _ 

Elevation: Sampling Method '!•f'r •· r2) ATD Water 
1---------,---,----~--,.-----1 -"'-'-'--'-----

Obs. Well Install. Bottom of Boring Level Depth 

Grain size(%) DEPTH SAMPLE ':I 
1---,--+-~~--1 "-

D :. >< 0:: a: - UJ UJ 
- © -> 

CD ,n - ~ I 
> -0 Q) CD E CU E 1-0 

~ § c: E e o ~ ::, fu~ 
0 (/) u::: i= LJ_ f- f- z 00:: 

DESCRIPTION: O~n., moist, color, minor, 

.§ B MAJOR CONSTITUENT, NON-SOIL 

CU ~ SUBSTANCES: Odor, staining, sheen, scrag, 

j ~ slag, etc. 
~ ~ 
"- 0:: 

~0--+----1 

'f 1 _.____, 

1f2 

REMARKS: Drill 
action, drill and 

sample 
procedures, water 
condltions, heave, 

etc. 

@--· ----·--··----"--· .. ··-·-~· 
0 60 o?.~ ~ ~~. !f4~-' -Je,,:'.J ',r (f 5 

--1-_...,1,._-+----l 
t5--+----I 

SUMM. 
LOG 

(Water & 
Date) 

t 6--1----' 

'f 7 --+---I 7 __ ,7_7_7~7 ~?~-. "' "'" ~ ,. ,. ,. 

0 

70--+----I 

)1 

5' 2 --+---I 

mOI;,/'" v,\1M.,' 
th,d, A 9 (~'f, ,O'CU•'V'-'" It., 

....._.-"-' @ \.~~,( JYl~I t, ~ 1 6klt · Svc>.( 1 

s\ >~( sci{'/ c.cA' 
f5 -
) 6 __,____, 

"f7 -+----I 

--- fa @ \]~ ~eMJI I M01$r1 ~lt.c.{ 

S-\ ~ g oyn;,.,I C')0-,1 t'>/ 
~-• 14---'-"'I ----- -•••~-c ----• 

!,o-+---1 6PC/Z1"A Of 1{0LE, 59. re• 



Attachment Figure A.1-30

Soil Boring Processing Log ~ 'ft.ANCHOR 
\/...,, OEA ~ 

Boring J:8:'.t:t?l'.'>00'1 Date 10 !U, Ito Sheet _/_ of '2-
Job San Jacinto Waste Pits Job No. 090557-01 

Boring Location: 
P,1/ C,/\,.J (1,rc srr tlA/1/Vl!L 

Logged By 'vJls /l;/Mt:8011/lf/J) Weather "-5Jll""1//'('-1----
Drilled By l].IA/lJLE f<E,O r!~aS5 ti,~, M#,t ( '(}S/) [/u,,I,, 
Drill Type/ Method -''ffe;""--''-'/(-"o"'"""l'i""'f,-'---Y _________ _ 

.:E:::.le=-v:..:a:..:t:..:io=-n=-: _____ :::.D:::.a.:.:tu::.m::.:-___ ----JSampling Method j'Jf/ ?''51 
Obs. Well Install. Yes l(BiJ Bottom of Boring 0 Prr 

ATD Water 

Level Depth 

Grain size(%) DEPTH SAMPLE 

0 
~ CL Q) 

~ 'O (f) - E 
_Q 

Q) Q) Q) E [". C: E C. 

"" C: 0 ::, 
~ 0 >, 

Cl U) u:: i= lJ_ I- I- z 

/1/3 
5 85 lo , 

/1 

w _, 
a. DESCRIPTION: Den., moist., color, minor, :;; >-
"" a:: C 0 MAJOR CONSTITUENT, NON-SOIL 
(f) w 0 U 
-> :;::, C SUBSTANCES: Odor, staining) sheen, scrag, 
i': 0 £; ~ slag, etc. a. u . ·-C a WW •• 0 a:: a. a:: 

_,___ 
7-J--J 

_,___ 

8--'----" ~ i}ng,1 111 ,;,/ 1 )) :JI av [:(J,,,se J, 
1,2. t1k, ® jVI. t,. (S'A,1) c.,( /1, f:nf "''(/ 

9 ~ ·! o('Ct'<JSiv,,c,f !ace:/,.,,1.:., 

-Ir f;,,, s(//, 

REMARKS: Drill 
action, drill and 

SUMM. sample 
LOG procedures, water 

conditions, heave, (Water & 
etc. 

Date) 

V ' -.... !f1'-) 

- ~ 
_ .... 

- ~ _,_ 
- '--_,_ 
- '--

-1--

- ~ 
_ .... 



Attachment Figure A.1-31

Soil Boring Processing Log • j'.ANCHOR 
\L.OEA~ 

Boring~ SJ(;F:,o{fj Date 

Job San Jacinto Waste Pits 

{()/Z,(,/10 Sheet 

Job No. 
-1._of Z-
090557-01 

Logged By /;/r;,, Jl/i/LDOAJl/r-J! Weather///" j~M,, "l)J, 
Drilled By 71</~A/ul~ /7t,SOl/1Ztt, /[.Jr1) J1(c,,sl, '~''99¥ 1 

Drill Type/ Method ...Li::.Oo"-'-r,'-'/'.\'-'R',--f'--l,'c-'-,1",1;,Jµ_)-2,~.s:O_:;C.J..jrn,.,·'rcev1c.~'"-17u.il""O~::;:) ____ _ 

~E:;.le::.v:..:a:.:t:.:io.:..n.:..: _____ =D-=a.:.:tu:;.mcc:_. ___ ~Sampling Method 2°6T'r I J'sc· ATD Water 
Obs. Well Install. I Y°"es I I ,G~;J ' 

Grain size(%) 

0 
o._ 

ai 
"' 

<I) -> " " r:' C E "' C 
CJ U) u: i= 

L.'...'.:::.J L..f2'.:..I Bottom of Boring 30 rr Level Depth 

DEPTH SAMPLE 

~ 

" E " 
.0 

E e CL 
0 >- ::, 

LJ... I- I- z 

UJ _, 
a. 
::; >« o;: 
Cf) IJJ 
-> ic: 0 
a. u 
UJ UJ 
0 o;: 

DESCRIPTION: Den., moist, color, minor, 
§ ~ MAJOR CONSTITUENT, NON-SOIL 
~ ffi SUBSTANCES: Odor, staining, sheen, scrag, 
-m -~ s!ag, etc. 
C C • • a. o;: 

to_, _ _. --
1 -<--< --

6--4-"""" 
--

7--4-"""" 

30 
-1--

1 
-1--

2 
-I--

3 --
4 --
5 

-I--

6 
-I--,, 

7 --
8 --
9 --
0 

REMARKS: Drill 
action, drill and 

sample 
procedures, water 
conditions, heave, 

etc. 

SUMM. 
LOG 

(Water & 
Date) 

-1-

-1-

-1-

-1-

-1-

I s,,,,p1, -: :::-Cs ~J 
,:1~'e",()&"' ~ i-- ~ 

--
--
--
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--
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( --
; )' --

r~iL1 ,· ·:: / 
-- / 

()ff/ (' : ' c,/ 

I 
' - -

-~ 
- ~ 
-~ 

- I-

-1-

- I-

-1-

- I-

-~ 
- ~ 
-~ 

- ~ 
-1-

- I-

-1-

- I-



Attachment Figure A.1-32

Soil Boring Processing Log 

Boring Location: Boring SJ__(iJ30lQ Date 
1,:\1.,, t,1 0,1!.v Job San Jacinto Waste Pits 

Logged By We.I MJJCf>o,v/hh 
Drilled By "{ftljJV(,tr;_ /?ii;J&f/l2rtE..S 

10/2r-lr11 

(;lflsi-). 

~ ~ANCHOR 
\L, OEA ~ 

Sheet _/_of _L 
Job No. 090557-01 

Weather {/Jfl"NY /cf.#JJ'I" ~~I"' 

(_VI //Rs II /JrJ/6 t' 
Drill Type/ Method ~ -~7 ~/,,' ]~=z:_i· Sr 

1J1r 
Elevation: Datum: - Sampling Method ATD Water 

Obs. Well Install. LY'"_sJ ,1,,--~J> Bottom of Boring l5F-, Level Depth 

Grain size (%) DEPTH SAMPLE w _, 
REMARKS: Drill 

0.. DESCRIPTION: Den., moist, color, minor, action, drill and :. >- SUMM. 0 
<( 0:: C W MAJOR CONSTITUENT, NON-SOIL sample 1[ ~ 

<lJ "'w :2 g SUBSTANCES: Odor, staining, sheen, scrag, procedures, water LOG oi - .0 -> 
Jg~ <J1 i'=o > "Cl 

<lJ <lJ E <lJ E s!ag, etc. conditions, heave, (Water & ~ C E 0. 0.. CJ m ·-

"" C 2 0 >,. ::, WW C a etc. 
('.) U) U: i= LL I- I- z m m Date) 0 0:: 0.. 0:: 

---1- 0 cf-1s O.J' (v. sc/1 /row,1 10~,I ~<, ,'kr 
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Attachment Figure A.1-33

' 

Soil Boring Processing Log ~ j!.ANCHOR 
\/....OEA~ 

Boring Location: S':fCi1>t>/f Boring SJ,'./22.~/ Date JO h'l /;o Sheet _{_of_/_ 
Job San Jacinto Waste Pits Job No. 090557-01 

Logged By Wts l..l[.11cb_o,,.1A1.J; Weather SvMV/' §:S""'r 
Drilled By [f..11/&_r,_{./f, fl.e:5 tf U(I C Cf (ps;) JzAe,11 ;J 1)46/r 

Drill Type/ Method /l6lltR!_ 4:/4," i}JIT 
Elevation: Datum: Sampling Method Z',n J..-i, ,r ATD Water 

Obs. Well Install. ~ ~) Bottom of Boring ,z,' Level Depth 

Grain size(%) DEPTH SAMPLE w _, 
REMARKS: Drill a. DESCRIPTION: Den., moist., color, minor, action, drill and :;; >- SUMM. 0 

"' "" C © MAJOR CONSTITUENT, NON-SOIL sample ~ 0.. Q) (fJ w 0 U 
SUBSTANCES: Odor, staining, sheen, scrag, procedures, water LOG <D :;:; C 

..Cl -> • • If) w ~o > "Cl 
Q) E Q) E t .-m slag, etc. conditions, heave, (Water & "' C E Cl. a. u 

~ "' C e 0 >, :::, WW C ~ etc. 
CJ u:: i= z © © 

Date) Cf) LL f- f- 0"' a. O'. 

~ 0 {{10,r,)1,,0;,/, f'"t !, I/ , 
I 2 5/lcUIY 7«!,il. /VIP 
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Attachment Figure A.1-34

Soil Boring Processing Log ~ 'f..ANCHOR 
\/...,,QEA~ 

Boring Location: Boring '5J(ii30!2 Date tohi,ft0 Sheet _j_ of_/_ 
Job San Jacinto Waste Pits Job No. 090557-01 

Logged By Iles M11GrC.1V11cJ1 Weather Jurv.vr 70!"--
Drilled By T(,/,M'6lt;; Ke,i:)VRUS (psJ l¥/N.IN 

Drill Type/ Method f<c~Tllll.Y /1-11(2,U! c/(16"6 r' 
Elevation: Datum: Sampling Method 1,'sn 2 ':Sr ATD Water 1-=::..:..::c:::.::..cc..__--,---,-::c::..:.::;:;;...,,..,...,..----j 
Obs. Well Install. I Yes I q~I,) Bottom of Boring Z-0 Fr Level Depth 

Grain size(%) DEPTH SAMPLE 

0 
a. ~ 

ai 
Q) 
.a "Cl (/) Q) > Q) E Q) E "' C E Cl. 

~ "' C 0 0 >, :::, 
(!) u:: i= 

~ 

CJ) LL I- I- z 

~ :5 "i_S 
O'P' 
'135 

0 z 
fq, -- lo ro fl'/) 

l ~ 
,,,,, .. ~5 loo IJJD 

1/ 6 

-- -- ·- /,;'f5 

- r 
- :iS 65 /351 

-· /00 <.£" 

/,) 

- CfS 15 NIO 

J __ .f---4 ____ _,__, 

~ I '" /Lfzo \/ 
9S L.) 115 :zo j\ 5g 

---~-- -- -- J--,«•" 

UJ _, 
[L DESCRIPTION: Den., moist., color, minor, 
2 >-
<( 0: C ID MAJOR CONSTITUENT, NON-SOIL 
Ul UJ 0 u 

:;:::; C: SUBSTANCES: Odor, staining, sheen, scrag, -> 
~ t'.l FO slag, etc. 

[L u . ·-
UJ UJ 

C W •• 0 0: [L 0: 

-~ 

7 
-~ 

~ I f,_ IS 
9 

LZL 
io 

,-.,,~7/ 

REMARKS: Drill 
action, dri!I and 

SUMM. sample 
procedures, water LOG 
conditions, heave, (Water & 

etc. 

-1--

-1-

-1-

-1-

-1--

_,_ 
- 1-_ ,_ 
- 1--

- 1---

Date) 



Attachment Figure A.1-35

Soil Boring Processing Log 

Boring Location: /t,3' fJiuOUP£ Boring SJ{r[!, o {]- Date 5111 I I b 
Job San Jacinto Waste Pits 

Logged By Wrs. M.tJ.cPQNAt.fi 
Drilled By 1I/.J/i-/AilU:, i! f.lQ oict:S 
Drill Type/ Method f/-01~ ,y 

Elevation: Datum:,· Sampling Method :c,n Is, 
Obs. Well Install. ~ ~ Bottom of Boring 10 

Grain size(%) DEPTH SAMPLE 
w 
_J 

. 
a. DESCRIPTION: Den., moist., color, minor, 

0 ~ >-
<( "' 

C ID MAJOR CONSTITUENT, NON-SOIL 
a_ ~ (/) w :2 g 

qi 
Cl) SUBSTANCES: Odor, staining, sheen, scrag, 
.c -> rn rn 

-c:, <fl ai E i'= 0 ~ ,]l > Cl) 
Cl) E slag, etc. 

"' C: E e C. a. u 
~ co C: 0 >, :::, WW 

C < 

(9 u:: i= •• 
Cl) u... f- f- z 0"' a. "' 

0 vr:;y2 " "f J.,,/,_ 2'''1 ,i oro:1..c/0"4 /D'[_ sr ,-
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~ ~ANCHOR 
\/....,, OEA :::::::Z: 

Sheet _I_ of I --
Job No. 090557-01 

Weather SUJ./NV <ltv 

ATDWater 

Level Depth 

REMARKS: Drill 
action, drill and SUMM. 

sample 
procedures, water LOG 
conditions, heave, (Water & 

etc. Date) 

- ,_ 
- r-

- -;v;t./,)1. - r-
- -

- r-

- -- r-
- ---
- -
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- -
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Attachment Figure A.1-36

Soil Boring Processing Log 
' 

Boring Location: Boring ,,J6fl,Jfl/ Date 5/10/;o 

rx:1/l ~ /J,()d/!,1e. J,(o fT Job San Jacinto Waste Pits 

Logged By i,-~w,r /;'£5 1/f#cf)ot'./lilf) 

Drilled By fl (Ff f!./bl6' _f)1.mvRa., 
Drill Type/ Method IJ01i'IPI 

Elevation: Datum:,_ Sampling Method <;;PT Zcr 
Obs. Well Install. ~ ( No} Bottom of Boring )7_ 

Grain size(%) DEPTH SAMPLE 
UJ _, 
0- DESCRIPTION: Oen., moist., color, minor, 

0 
:a; >-
« "" C © MAJOR CONSTITUENT, NON-SOIL 

CL 
~ Cl) UJ ,Q (J 
Q) 

- C SUBSTANCES: Odor, staining, sheen, scrag, 
ai - .0 -> g -! Cl) i'=o > cl Q) 

Q) E a, E slag, etc. 
ro C E 0. 0- u ~ ·w 
~ ro C 2 0 >, ::, UJ UJ •• (9 Cf) U: i= LL I- I- z 00'. 0- Cl'. 
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Job No. 090557-01 

Weather P. ,con11 ?l ., J !57]"{:: 
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ATD Water 

Level Depth 

REMARKS: Drill 

action, drill and SUMM. 
sample 

procedures, water LOG 
conditions,' heave, (Water & 

etc. 
Date) 
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Attachment Figure A.1-37

Soil Boring Processing Log 
,7') l✓ l. " 

Boring Location: Boring C,;5 tfiD{J ' Date 5/fo/l() 
Job San Jacinto Waste Pits 

Logged By M l;C'(;xy,J /4t.D 
Drilled By 7f!:!l}N&i/:: 
Drill Type/ Method 120/'"~ 

Elevation: Datum: Sampling Method r1r"s1 
Obs. Well Install. ~e~ ~ Bottom of Boring 72.-

Grain size(%) DEPTH SAMPLE w _, 
a_ DESCRIPTION: Den., moist., color, minor, 

0 2 >-
- ~ <( "' 

C ID MAJOR CONSTITUENT, NON-SOIL 
a_ CJ)w 0 C 

ai 
Q) 15 C SUBSTANCES: Odor, staining, sheen, scrag, 

..0 -> 
> "O U) Qi E Q) E 1C 0 .;=,~ slag, etc. 
ro C: Q) 

E Cl. a_ u ill-~ 

~ ro C: 2 0 >- ::> WW C W 

u:: ID ID 
(.') (/) F LJ... I- I- z 0"' a_ " -

I 
-·- lo SOF'-, 1µtr-; f)it f'Y? ~°'"'Ii &ilT /15! 

,_ SG 
uo 01> 16 ''-- - w/ trr,- """' sA, II 1-;. ... :r•'l0-;f;:; -- /,5" 

f--

I 1 
f--

-
~--- -- ------ 12 

· /Jo)'f/11/i of l\O/ltlfl d J;z. -- CCXAfil,f:J''tr:> s/10/, c., 1/!':6 
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-f--
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[6 
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19 
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1-0 

~ 'fl.ANCHOR 
\/,_,,OEA~ 

Sheet -;;:'_ of Z -- --
Job No. 090557-01 

Weather ;u1v1v1 ?f{)"r 
t,vtU/) ,:r@1~ '/ptf 

ATD Water 

Level Depth 

REMARKS: Drill 
action, drill and SUMM. 

sample 
LOG procedures, water 

conditions; heave, (Water & 
etc. Date) 

- ~ 
-~ 

- -_.._ 
- -
--

- ~ 
--

~---. - -
--

- -
--

- -
--

- -
--

- -
--

- -
--

- -
--

- -
--

- -
--

- -
--

- -
--

- -
--

- -
--

- -
--

- -
--

- -
--

- -



Attachment Figure A.1-38

Soil Boring Processing Log 

Boring Location: Boring 6cfa8()t'5 Date Ii 10 'il 

Job San Jacinto Waste Pits 

Logged By w:a /l;IJ/d/j()A]/ft,O 

Drilled By Jl[u9#61£ /![;JOU/if: C ,s 

~ 'ft.ANCHOR 
\/..,, OEA ::::::Z:: 

Sheet 

Job No. 
I of l 
090557-01 

Drill Type/ Method 4Y1Jf--Y 

Elevation: Sampling Method -S:-r7~)-,s-'-r-✓-----A-T_D_W_a_t_e_r ----

1------~----.---.... =----1 
Obs. Well Install. Bottom of Boring {0pr·· Level Depth 

Grain size(%) 

ai 
> 
~ 

('.) 

"' Q) 
C: 

u:: 

lliY~-

0 
a: 
al 
E 
~ 

➔ 

DEPTH SAMPLE 

E 
e 

lJ.. 

0 

4 G 

'( 

la 

~ 
Q) 
.0 
E 
::, 
z 

UJ 
-' 
0. 
:. >
<( "' U) UJ 
-> :,: 0 
li:u 
UJ UJ 
OCI'. 

DESCRIPTION: Den., moist., color, minor, 

.§ ~ MAJOR CONSTITUENT, NON-SOIL 

m )ij SUBSTANCES: Odor, staining, sheen, scrag, 

" - I ~ ·* sag, etc. 
ID ID 

0. "' 

[;ofT /· ;uo1 fr ,;;',Z,tf D;'IPOV s; / t.r . 
v/ tJcc(f,1,0/ lay•✓1 ,,.f 5i1A1..Dt'0·1) 

}' bro<N) ,r;//1 (ii:../ .I 7(), 'fi(d(.1,1' 

ti. f/2S CPdor. 

2 -l'f---1 f;OFJ1 l)//%1f1 /, 

{;/Lj 
1,./e,u:ASiOrir,/ ,:,:Jc/,e!) 6 f CL}}'/ 

I 
3_.., _ __. 

4 
0 

IM I "f'! fitt ff?.'f sr (<'-Zl(.!fi 

/fir /J-d0&15.-

/3 
1} 

5 
ii) 

6 1/J st, r£-l Sfilt• 

0, 
\} "°J'{J ()fL(f~ 

Ct;,I! ·I 

10----1 

REMARKS: Drill 
action, drill and 

sample 
procedures, water 
conditions, heave, 

etc. 

SUMM. 
LOG 

(Water & 
Date) 



Attachment Figure A.1-39

Soil Boring Processing Log 
57/{~D 

\,lANCHOR 
OEA~ 

Boring Location: Boring ::i:Y6S0! 6 Date 5 . Sheet I of z 
Job San Jacinto Waste Pits Job No. 090557-01 

/4 Nfo//y Logged By liL!J. · Oo,1,f l.f) Weather cJOMvl' "Jl}p 

z.5 Dr;f/, lrofVI. l.vo"/-u Drilled By 7g. t /kv c.,L.t; 1"£:fb,J.tc.t:E ~ 
/tJ,'t-,f .;;,a-,., :s 

;i;to Drill Type/ Method Ii.',, TllR 'L 
Elevation: Datum: Sampling Method .. -:;,,"f::""')1-..r ,r St ATD Water 

Obs. Well Install. ~ t1 1'::19,1 Bottom of Boring /2p7 Level Depth 

Grain size(%) DEPTH SAMPLE LU 
-' REMARKS: Drill 
o._ 

DESCRIPTION: Den., moist., color, minor, 
2 >- action, drill and SUMM. 

0 "" "' C © MAJOR CONSTITUENT, NON-SOIL sample 

0:: ~ (f) LU 0 U LOG 
a3 

QJ -> :;::; C SUBSTANCES: Odor, staining, sheen, scrag, procedures, water 

"' al .0 :,:0 i * > "O E QJ E slag, etc. conditions,' heave, (Water & 
~ C: QJ E Q_ ii:u © ·-

"' C: e a >- :::, LU LU 
C 00 etc. 

u:: i= 
© © Date) 

(') Cf) LL f- f- z 0"' o._"' 

->$ jZ,16 0 '2---

I 
SI ,0 0{00.! /tv5e1 v,eff 'Ji"'".., s/. fl/y 

1)7h,;- ,~ -,___ ;i41{!Jl •v/ /-;N< f,v&,J J,.,;1<,.f ~ 

- s q5 I I 1-1 s·orl ,,,,,-,p~~•~y {" /j,J ~"J t - i), ' CU/Y 1,// /•NC /,WUJ Jc,' fl'! DI/ ~fF ~01f:" -,... 
.. -

1 I J' I cf soff' ",;J ,i ''"""M f. J& fl. 'o/1 L ~ - /. 013,, 'c sr// vfi"'oJ,~,~wcol ii,,, /kli' --
y /,, z _ "'t .,.••~v), ~ !~est,. ,'l~ 1t cfr ff r - -- \. sot! I mo.1;,l I' 1ny I e{i1{(( j4'" Gn..; I 

-,-

1-;;i 1
--- --. 2 \1,,(i111::J1 e ~'911" f iJh.-- ,e>Jor r - I-

- 3C 70 7, '1 

I 
52 - 1· 1 tJr. If Ii -,-

J;Pf, .t;fr(/t1,..., ,s,f! ,,,}1 c1 ;tou'f 
I \ tf1,tJ // 9'01 , 'lj"/1 S/INtJ 1"'"'0 

- -- --
3 

M ~ (}, tj )/4 br11w111 dl'wp, ifll/'wlJ:1,< - -
- -,-

0.£ . j, cM1! I 
- -

- ~ '·/ ;- (J,6 /!j ''"" C Ii z';i' --
4 

1.,-14 (7cc«<>rffv"-eJ ':Pit ;:!-o,r e(J - I-

135, sr - NoT i'_//fNl?d 0J1uo/c,.1 --
L,' ' 57 - -

C - --
5 - -

,__ --
- -- -5T{rr. i''""'/5£1'7 ,ov17 9rf 
--

6 - -
~~"- -ro /"66 ·fr - v-/ ,:xcc,,:6Mj /oc/..e f r /ucye,' --

6 'if' 31/ ' o.f /!. 
1
9,0-r SJ/rlD 

- -
z ,-- --
7 - -
~ --

- - - -
,-- --

8 5cFl1 l11C"/, 6/l~ 'I • .C:'.'"n;, - -
.. 14;f fr - v./ t1tvefl1 o( .roM) ·,,/,,/. 

--
.. 

7J 10 S5 
- -

i - ltrc<S1011til J 
1 .JJ/J --

_J 9 L.IJ. ~ " .. 'f(J/€. s: L - -
- j\J _J_..J1,:f,.+1" ffaro"f" ·1 --

- -- --
10 - -



Attachment Figure A.1-40

Soil Boring Processing Log 

Boring Location: Boring :;-Y&B 01,;; Date 
,::: /, / :,//d//o 

Job San Jacinto Waste Pits 

Logged By yj4.s Jil11<£h,✓11•JJ 
Drilled By ;'/,21'f /il6 ll /4 c".Jci<Jd Cc•~ 
Drill Type/ Method Ea 1ji}-;r:; r 

Elevation: Datum: Sampling Method fi!Y/sr 
Obs. Well Install. ~ d::§? Bottom of Boring ri ,.,,. 

Grain size(%) DEPTH SAMPLE 
w _, 
o._ DESCRIPTION: Den., moist., co!or, minor, 
2 >-0 -< Cl'. C © MAJOR CONSTITUENT, NON-SOIL 

o._ ~ U) w 0 U 
OJ :;::; C: SUBSTANCES: Odor, staining, sheen, scrag, 

ai - .Cl -> 
J;; ~ > -0 <I) OJ E OJ E r= 0 slag, etc. 

~ 
C OJ E 0 0. o._ u © ·-

ro C 0 >, ::, WW 
CW 

~ © © 
('.) Cf) u:: i= LL f- f- z OU'. o._ Cl'. 

I'?" 10 /,U- ">'fr·,)e), -

7 
10 /2. sT -

(i t1JT[( fl /U)IZJ "2' -
\1 --
I 2 -- J;;i)R1 /td 

. 
'V •---3 ----4 ----5 

--

--
6 
--
--

7 
--

--8 
--
--

9 ----1_0 

~ ~ANCHOR 
'L.OEA~ 

Sheet 2 of -z_ 
Job No. 090557-01 

Weather S{l/f/&-Y Mf: 
(c</I AU) ;rJC,::ls[.f 

ATD Water 

Level Depth 

REMARKS: Drill 

action, drill and 
SUMM. 

sample 
procedures, water LOG 
conditions: heave, (Water & 

etc, 
Date) 

- -
--

- -
--

- -
--

- -
- :-

- -
--

- -
--

- ---
- f--

--
- ---
- -
-f-

- -
-r 

- ---- f--

-f-

- f--

-r 
- -
-f-

- f--

-f-

- r---- f--

-f-

- f--

-r 

- -
-f--

- f--



Attachment Figure A.1-41

Soil Boring Processing Log 
' 

Boring Location: Boring CJ 6, l>OI 7 Date 5/11 I it, 
2· 9' f)epi/, {;,~ /uo·i« /v M,~Jk,.,, Job San Jacinto Waste Pits 

,, 
dee~ 

u I; Logged By Wa /11111dJolll 11"'" 
3 

,, 
Drilled By /{<J !i:#6Jd;.' Rl!tJ/Jl',CiD CJ) 
Drill Type/ Method l /y{-cAH,/ 

Elevation: Datum: Sampling Method t;jl1}:if' 

Obs. Well Install. YesJ ~) Bottom of Boring 17 

Grain size(%) DEPTH SAMPLE 
w 
-' 
0.. DESCRIPTION: Den., moist., color, minor, 

0 :. >-
"''" C ID MAJOR CONSTITUENT, NON-SOIL a: ~ "'w ~ g 

ai 
OJ -> SUBSTANCES: Odor, staining, sheen, scrag, 

"' al .c i!:o mm 
> -c, E OJ E ~~ slag, etc. 
~ C: OJ E e C. 0.. u 

"' C: 0 ::, C W 

C!J u:: i= 
>, WW • • (J) LJ_ f-- f-- z 0'" a. '" 

/0 qo 9e)§(; ::. 0 ~ "'7' r, iiy D'9N~ - 0 
() i,; 

l. 51 t--
oJf,2 ,•ofl1 n,ai,/ h Jowr,d k (Jf'7 to, 

z ' Uir/, CUI'( lc,J//T 1;.1/ hiJC? -
1 OrJt'" •c fi/Jf?rr 

- . I /.' 

- - LO!'J ,~-/4,!ioy c(,.11,, t'J 56,f "' ., ' 
·-' ,_ 

0 f, /, 7 r:off (, 1,/, c/;f( JI !/1'7 /, l)k1 ' . ' 2 

l<s ,5 Ii ·=-- (D6 03!5 LI <; l 2 

I 
- o,,,,p Cliff .. 

1..Z 11· i1T"e1.1 -. ,,v'/Y"'f ~{}."'( "" , . ., 
·I-- /,i/o 2,2' ~c)f/, J \ /,,oc"'",I J'7 UA'( 

3 v/a,ade•/j.fe o::;J,,,'rf,hr5 -
·t--

/Y}Jo 
~ -- 4 ().ili7 !ti/ J/J/1/'{;£ i PUs I! 

- 25 15 \ 

&'3 
.,..L JI ))11~/} J 76 t; cf b 1U0l F111u;». ,')r/N'rtt (~(37/Jf///fP - -

/1{, - v·1SPl_ 
0 "'!!:(Lt 5 (:_f:R]r;orr, lfL7 ,C, 121! '!, 

,...+- '/ .•/·.!! .. /, 
0 --[,J f)t10jll1H&./ , ,. 

t'.:-f_A-3/ -
6 

. !J, .... n· r41t-1:,p. {i'l (j)(}/1 - ·-
" 20 oO 0115 . l'T s1f 

...fl__., =.~'.~!~} 0 s 

X 
A-eove ),i ,.JJ_ Sttrt1r 

7 
-'2-

,____ 
·--

()j;b 1.,--- ··--~ 
1·-f' /0 55 --8 

fvol z,,L,J1J -
'l' -
9 

(jr,O /rJ ,,1 1~1)/11_ 

-
-

--·-~ ~ 10 

._ ~ANCHOR 
'L.OEA~ 

Sheet ! of L-· --
Job No. 090557-01 

Weather SUN(fi/,JV<l"F 

ATD Water 

Level Depth 

REMARKS: Drill 
action, drill and SUMM. 

sample 
procedures, water LOG 
conditions, heave, (Water & 

etc. Date) 
IJ,f;;;r,',; SPnd 
u,wJ o 0 //;e- ,-

fvorcfi?r c)/ fr_,..,i)- -
so:/J - -

-~ 
- -
--

- -
--

- ---- I-

-+-

- -
--

- -
--

- -
--

- -
--

- I-

-+-

- I-

-+-
- -
--

- -
--

- -
--

- -
-+-

- ,-
-1-

- ---- ,-
-1-

- ,-
--

- -



Attachment Figure A.1-42

Soil Boring Processing Log 

Boring Location: Boring .S :l 66ri 17 Date s/11/10 

Job San Jacinto Waste Pits 

Logged By Ml ftJI/C/)\;V#I}) 

Drilled By ttZ-111J-tw6 tE tr<cHJl<.t i:.:--5 

Drill Type/ Method P.o 111/11 

Elevation: Datum: Sampling Method f;fl/sr 

Obs. Well Install. ~ crNoll Bottom of Boring 1-Z. 

Grain size(%) DEPTH SAMPLE 
LlJ 
_J 
0. DESCRIPTION: Den., moist., color, minor, 

0 ::, >-«a:: C © MAJOR CONSTITUENT, NON-SOIL 
Cl. 

~ U) LlJ g g 
" SUBSTANCES: Odor, staining, sheen, scrag, 

ai Qi .0 -> ~ ro 
-c "' E ~o > " " E ID ~ slag, etc. 

~ C: E e a. 0. u 
"' C: 0 >, ::, LlJ LlJ 

C 0 

u:: • • ('.) (f) i= u_ I- I- z 00:: 0. a:: 

- - {O /,{,/jJ\Jft» {tr;,;/ r'bt .5 T. 1/D ~'°'') 

10 /0 srr (} Vf&. Sf f -- /'0!5 lo IL \ ~G -
;, - ~ f)f/1/"'7 , 

...__ \~ ii ,; 1/.;JSIINJ 11 
a (fi1J l'Se) ive-/, // 

- ;, J 
\ o:i 

(J 

-- -12 ---- 0m70M O-p> 1£.d if!1 cv Ct ;z:1 /(); C-c-:i 

I• -~ s/u/ 1 o 
3 ----
-~ 

4 _...__ 

----5 
-~ 

----6 
--
--

7 
--
--

8 
--
--

9 
--
--

10 

,. 'fl.ANCHOR 
\/..,,QEA~ 

Sheet z of z 
Job No. 090557-01 

Weather ;-01uMf J'S~-
// J,rV:-$2;<,-"('"")-~ 
" " ,.:x,,, 

ATD Water 

Level Depth 

REMARKS: Drill 
action, drill and SUMM. 

sample 
LOG procedures, water 

conditions, heave, (Water & 
etc. Date) 

- -
--

- -
-1-

- -
--

- -
--

- -
-1-

- -
--

- -
--

- -
--

- -
--

- -
--

- -
--

- -
--

- -
--

- -
--

- -
--

- -
--

- -
--

- -
--

- -
--

- -
--

- -



Attachment Figure A.2-1

CLIENT/PROJECT NAME: San Jacinto POI Investigation BORING# n el? I r \C,ANCHOR PROJECT NUMBER: 180557-01 .01 DATE BEGAN 12.ut1rr OEA ~ GEOLOGIST/ENGINEER: Sasoy clanissl=t $cllh 6, @/1 'l q h,1 DATE COMPLETED \ll ?.l l~ • DRILLING CONTRACTOR Cascade Drilling TOTAL DEPTH r-i· SOIL BORING LOG DRILLING METHOD: ~O !) : c... PAGE _l_oF 1 
HOLE DIAMETER (tz inches SAMPLING METHOD J in. bl'. 2 ft 

0 SAMPLING DAT A Field location of boring 0 (/) ~ 

\✓ CL-fer ~r~ lo M) 2.o y..-
J: I- Q) 0 I- z E 

c w I- ui w ::> E _J w u ~ ., 
0.. 0 cu > w 0.. (/) ·c 
~ (!) u:i: >- '0 u. ::> ::> z ~ :9 0:: E < 

~ o~ :::::i ~¥ (/) 0:: _J LITHOLOGIC DESCRIPTION 
ll. 06 

0 ~ I I C) 0 ~ 
_J ..,. 

I- I- -J CD Den., moist., color, minor, MAJOR CONSTITUENT, Non-
< CD !:., u 8 0.. ll. -~ SAMPLE ID w ~ w w 0 >-

Soil 
(/) 

0:: $ 0 0 (/) (/) ........ SNO% FNS, l<:'i I ~, (.f~O I~ - r-,lh • l,,/ (j--1, i vvi, ft~ (,ll.t..;f" 1 b /"-<,,k Sllfn'1 ~ J\ t' u)i~ s,~ '1 llo flu 
,...,, 

UIU \, ';) L ()iftll 1 'J(Q..~ V l I 10 ~ 
Cl\ sin~ sctn 1-.- I n t"<, ~ ... ,, "' < 11, « 

!/ ,LI i 
ckji V\ ~ ~'. 

J 

~ 

§ 

Q 

I 

~ 
~.@ <j{ ,g' ·. 'v)\Cl(\L () \11VU 

e:r-, Li S· \t:~(l.01~ -t,t> l- I C lt -1D' 
1- ~ I _,-.St r,, I ~ ' 

f ~ 
~ 
~ IJ;:,t @ (' ~ \i"e:.", \CD ':I- \,V(?. t \ ·s ).•r ~]st'~ I JU lAld\( tl1..D 

s~ ':.Jfc.J.u ro s,1 \.1 ~t-JD@9 o1 ~ IS~ ~~ 1 ✓ Jtllli_ Q ~~ tuDH ~er-.~ D)«- , hi)·, I C\ 10-J L \f€>"'-) -5* t ~-~1n, cy~, mo,'>' 'SILT 
, 

uitH ' J-<.. ,· i'l~·-o rC,v · n 1 Vo; Vb\-i (/1(' ~ , \- 1.-. c.lc,1,. '7 
,~ ~\l\4 i sr 9dq-- (.\ 6 0-f) IK ... G{)ll 'L i1 -Jt-/ 
I I \ l n~~ ~ 

I 
·~ 

\. 

V ~ 1, ~o 1 

§ 
\CDSt v-)Q.,~ , CoCMSe.. S 1\-W O (>J , 1-1,. .) (oO 35 ~ .!t\JJ,'1:L S J(Yl>ti.1'-G or 1.1.-j !} -,to 

I \ 1- 5{, Df(~ l-/ Q () ~\,, \(A(h O-·~\;\")j, (U}~ Cl I ,~-.t' -, ) '\00 
\1/ ~ I I~\ 4 I<::; \r~ (\ j)I g -Go~ h1-' ' "..,. iq· C-L; fh'~, dC\fi'\f 11) df½ I \'.)11.A \ {h 9 1 e1 CU½ (b7) 

, 
!L S'L" ~'-5 § --
I 3 12-1 <; 

"I/ 11 ~ 

0 
narks: No O = No Odor AOPP = As on Previous Page SAA = Same as above tJ. = change Notes: 



Attachment Figure A.2-2

CLIENT/PROJECT NAME: San Jacin!o POI Investigation BORING# ~ '2,ly0,-8" 

\L, ANCH OR PROJECT NUMBER: 180557-01 .01 DATE BEGAN I 2-/3 

OE.A~ GEOLOGIST/ENGINEER: --ease2 ;Janlscll ~ G,:'""" ,.L,., DATE COMPLETED 

DRILLING CONTRACTOR Cascade Drilling TOTAL DEPTH 

SOIL BORING LOG DRILLING METHOD: PAGE 'L.. OF _j__ 
HOLE DIAMETER inche~ SAMPLING METHOD in. bl£ ft --

0 SAMPLING DATA Field location of boring 
0 (/)-;:-
J: I- Q) 0 
I- z E I 

w I- ui 
w :, E ...J w (.) 

~ 0 <II 
Q. w Q. (/) 

'C ~ 
Cl (.) ::x: >- 'O IJ. :, :, 

z ~ :9 o::i <( 
~ o-

::J ~ ~ 
(/) 0:: ...J LITHOLOGIC DESCRIPTION 

Q. Oo o f J: ::x: Cl 0 

~ 
...J '<I" I- I- =~ Den., moist., color, minor, MAJOR CONSTITUENT, Non-

c( 
CD:::, (.) ~ Q. Q. 

(/) SAMPLE ID w ~ w w 0 >- Soil 
0:: !:. 0 0 (/) (/) 

GfM1' SND" FNS 

S'S ( ~ \ C-, W) I R _, G11 l I 5{ tB';?n SRA-@ (b1: Co \br c\~~s 1" C 
I ~ -~ L.-ot IP<v 'lo-c./1,,) ) w::- \~ w 

0

1 s I,. b tA>/\ LJ'.}'1 /L) 

JU 11~0 
v ,1 ) iSAC\ 2..1' 

I<;<.. 1 ~ { G (l,n I~ , (,c, 'i 1.c 11D•·72 ~ 

< Z:I OR<.:., 7- ' 
~ . !,(bW1' ~(V\"-\ p Cl A-'1 v11n, :r q( 

21 : 0 ,~v-3 ,s~ 
~ I 7, '-\ ' jf 1,\V'(. I 

,v I "I I ~ 

j{' <Yi \ 
2.-§ \ 

sr ()U\ }-j 3, c.a..-,\i ~ (,o1 7 D ~f\P\ © c.\ 
\ I <.1 oxbX' --If · '--\7 LQ 

/1.,j!) <-
'v lY t.z 

2§ 

2!! 

s· 3 JQ 
R~ t.; IS:' \ (: {\/-)\ i . (..,-lt\ l, r) i~D-·c ·' \) 51.~ rdJ(s~ bn>'--'"' ~ClfJ.,y ,_ . CL.. 

t 

l ~l C)yL ') 57) s-t 31 
,t I utt..J w: i..t. S" 1~ 

1/ ?,( , i \Jf, , lJ., k~/e,,..,i.. 
I 

dJ 

-
~~ 

'}~ 
I 

I 

ln.n!.,.~ ,) ;JQ d.r,\\s.r ~~ h) L\ 0 hl'UM. 3 () 

~ 
~s? 7n \'\6'.) Ol~,., G 1 \ ~S'----H~ ~\..\~,. "' :351 ~ M·1~U , 

Lf '-'( S)✓"'>~ ...,o !"~~ S"'; ~Q 
'-1% 1'4 1n 

V <h 
..,. 

11 

J§ 

5!! 
',1 VJ ..... ~ v{! ·-
Remarks: No O = No Odor AOPP = As on Previous Page SAA = Same as above fl= change 

Notes: 



Attachment Figure A.2-3

CLIENT/PROJECT NAME: San Jacinto PDI Investigation BORING# ,jj&'f,D~ 

\/;ANCHOR PROJECT NUMBER: 180557-01.01 DATE BEGAN 

OEA ~ GEOLOGIST/ENGINEER: Casey Janisch DATE COMPLETED 

DRILLING CONTRACTOR Cascade Drilling TOTAL DEPTH 

SOIL BORING LOG DRILLING METHOD: PAGE _1_ OF_)_ 

HOLE DIAMETER inches SAMPLING METHOD in. bl£ ft 

0 SAMPLING DATA Field location of boring 
0 Cl) ~ 
:i:: .... Q) 0 .... z E "2 w .... en w :::, E _J w (.) ::1: ~ Q. 0 (ti ·c ::1: w Q. Cl) 
C) (.) :i:: >- " u. :::, :::, 
z ~ :9 a'. E <{ 

~ o~ 
:J w" Cl) a: _J LITHOLOGIC DESCRIPTION Oo > ~ :i:: :i:: C) 0 Q. 0 ~ ::1: _J "'" .... .... CD Den., moist., color, minor, MAJOR CONSTITUENT, Non-CDS (.) ~ Q. Q. ~::i: <{ 

SAMPLE ID w ~ w w 0 >- Soil Cl) a:~ 0 0 Cl) Cl) """' ' SND% FNS " 

ss 'l,O S. JG~61~·b1 I -z,,o lf~1--'( J v~ J11'\s-t 00,1 ~'S"'' fJre., SILT~ PvVt ~D ~ 
I Lj(,\ ::51 ri8'1o 1 4CJ 

lii /(fro .) A~ D w ; l h cl(,\7 l()/1,-- o.. }-.b • ,· 

\i' ,<n i 

~ 

1 

Q e . I 

l,JcoJ }r-c.. ' lh..i,.,,T Cl:r r-; T ~llSrl l~.H,vol't· \? l l , ~-~ l/s✓ l.f 
I .s~ Lib/ 

SLoi7I Q l.l< ( 
l)Ll~ 

:; 1 '/ I 

§ 

~ 

I Q 
Yh'f / C\/\,1 to d OJV"\ p I \ \ 5\.-..1 SILTL/ ,_;") WJ\,{ l<:-;.)6l)01b -e,\~ 150 ~., ,.., jfi;:_ ... , ~ 

\-f \l.., ()RY} 1 Cl,~'1 , I u )t/'j 
V I i - \sb1ti"-5 Co~~ <2 G.1~or 

~ 

1 

Q 

Q 

I 

§ 

~ 

0 
narks: No O = No Odor AOPP = As on Previous Page SAA = Same as above fJ. = change 

Notes: 

\ 
'\ 



Attachment Figure A.2-4

\£;~~~~ 
SOIL BORING LOG 

0 SAMPLING DAT A 0 (/) ~ r I- Q) I- z E 
c w ::, E :a !/ 0 ro 
·c (!) u r >- .., z ~ :9 0::: E :::::i Wi Oo > ~ 0. 

0 !/ :::E ...JV 
IDS () 0 <: 

SAMPLE ID w ~ (/) 

a::: !;. ~s :, S:f G~ 0•'1 ·- l,D I _Ll_ 
I WbH ~ LOR''t1 

Wtd 711-c. 
'V 1Aiv1'\ 

l<-iS \.,wh ~ (~~\'1l'1- Gb "\__ (\ l-l 
s-, OS< c1r-: V V I 
17 q .,-

1/ ,JI 
1c;-~ \l171H C ( r, (l:o 1'1 -(~1 1 1 J--

V"'-) 'C()g' q q 
. ~~ n •,11 

\I V 

ss ·--~1)\..1 S:JG 1)0 1~ , (..,DY 1 J~ -
SLoR~D I 

I ..1.- j ·31,,~ 
,'/ i;-

I 
~ 

\ ' I 

t ~ \/ ( - " -- - - ,~ - l ~ , 1{"i r') ll½ - ,.....,, - -
I . - ,, , ,--. C ,-,' I 

~ ~ 

-
V .y 

'' I-U5)1 S'!60010. - (-,Dl,/ 
I ' ~~~ LJ ';. _,-· ~fj' 

R Lt4"' 
V v 

CLIENT/PROJECT NAME: San Jacinto POI Investigation 
PROJECT NUMBER: _...:..:18=0=55'-'-7--"-0.,_.,_1.0"-'1 ______ _ 

BORING #r) \liJ 0 19 
DATE BEGAN n. t ·i_ GEOLOGIST/ENGINEER: .Casey donisch$t,n G:a 1?G,4 

DRILLING CONTRACTOR --=C=as=c=a=de:...;D::.:n=·11=in=g _____ _ 
DRILLING METHOD: ~O() ;l--

DATE COMPLETE~~/ If 
TOTAL DEPTH _ _5 7-

-==-:...c-=-------- PAGE _l__OF ~ HOLE DIAMETER_~(-P_~in=ch=e~s SAMPLING METHOD ':$ in. by 'J ft 

0 
w I-...J w 0. :a w 

u.. <: 
~ (/) 

r r 
I- I-
0. 0. w w 
0 0 

I'/- 7, 
-- -

1 -r,.,. J 1l 
6 

J 

~ 
4 - (,, 

f5 LI , ·1 t, § ~ 

I - 'O\ § 
if ~ ,_ (r 
JJ ~ ,~ z i;;- -lU 

2.'ii',1o 
§ 

2 

I Q 
-- : <., ~ - IL 

I 3- 1.r \ 1 
33- 3,) 

I ' 6 
1 
\;./ I J 

--- - --- . Yo ~----

\ ~ 

1§ 
1.r-11 

\ 's.r- 1 \ § 

.\ IZ 

\ § 

\ 2 

') 0 

vi 
() 

0. (/) 
::, ::, 
o -a::: ...J 
00 

ID = :::E 0 >-
(/) (/) 

Field location of boring t 
"~d~ ki Tu0 ·1ti 
\,Q\Jtr cL.-11 ti\ (b \A I ; / 6"' 

LITHOLOGIC DESCRIPTION Den., moist., color, minor, MAJOR CONSTITUENT, Non
Soil 

f <)C t ; , CCv~ r, YhY ~°'~ , e())~ 
\JQf'-\ l CO</ 1Y, \'\C) ( 'J ( I! "11 v.l ' H,, JoJ ~ J.k.>'i,..~<-<. 

vo~ i' ca..\-c: 111 , M 11' ; ()t. ..A < ..e. 0>~ -
VL'-J sf .yr, (}(){I, 'Jre'1 (J._,f\\.1 W/ c·;u--

'l ' Co..s; os 51.11.ri)<- I.Yid(?'( v->e, c)L. "\ I ..x:,, (_C.\1 --j, 
S 5 h.::>lP 

\).~ 6(;f-~ / rr-o, 5, , Jcv I, j fC v} '§' , \ 1-'1 ( IA l-t 
~\J -~• 5'c-~.l.-o h, \ c_o.S{ 311:•1. MlO ..,,~ 

S ,\l.-~) Sf\0<) \,J •\~ (IC, 'l l<A.....,,.,1-,.:>~..J 

QM. 1, SN01' FNS' 

)OD 

narks: No O = No Odor AOPP = As on Previous Page SAA = Same as above tJ. = change Notes: 



Attachment Figure A.2-5

CLIENT/PROJECT NAME: San Jacinto POI Investigation BORING # ~ ~~~~1~'1 __ _ 

\C~~;~ PROJECT NUMBER: _..,,,.18=05"-"5"-7-=01'-'-".0'-'-1 _ _ ____ _ DATEBEGAN ----'--'/'2..=/...cc.Z-__ _ 

GEOLOGIST/ENGINEER: -G™',• daAisch So.,~ G;,. ~--• L.i DATE COMPLETED ___ _ 

DRILLING CONTRACTOR Cascade Drilling TOTAL DEPTH-~---

SOIL BORING LOG DRILLING METHOD: S::oo ,' L PAGE 2. OF 

HOLE DIAMETER (e: inches SAMPLING METHOD J in. by 'L- tt -

0 
0 
:c 
1-
w 
~ 
(!) 
z 
:::; 
0.. 
:::E 
c( 
(/) 

I 

w~l------------.------i 
I-~ 0 
zE w 

gJ I ~ 
0.. >- .,, ""' 
~~ ffi 1 ~ 
g~ 6 ~ :I: 

Cl) !:, ~ ~ fu 
SAMPLE ID a:: !:. 0 

SAMPLING DAT A 

l..fc -4,7 

\.V 11 

1-
w 
w 
u.. 

~ 
:I: 
l
o. 
w 
0 

7. 1 

i I ,~L rt<:. '51 '-IS'"-'11\ l-§ 

I I '-I' J< 
l---'l"-f_ \Y_ -1--------+-- -+-- ---l.<...4, u 

\ 

~ 

I J 
7-n 

U) 
0 

0.. (/) 
::, ::, o~ 
a:: .J 
(!) 0 
.J ID 
-:::E 
0 >
(/) (/) 

Field location of boring 

LITHOLOGIC DESCRIPTION 

Den., moist., color, minor, MAJOR CONSTITUENT, Non

Soil 

SJv~S' vl"\hi(l ~ O'V>"f~-

\_.\ WO I J. 0-\ • '{ Q. c,6>·, > Li \O(l) t,-) /\ 0..\ f), '-I 

Remarks: No O = No Odor 

Notes: 

AOPP = As on Previous Page SAA = Same as above A= change 

OR..-..'-' SN01'o FNS 

}Dt> 

-



Attachment Figure A.2-6

CLIENT/PROJECT NAME: San Jacinto PDI Investigation BORING# SJGi 01 ':i. v;,~~~~ 
PROJECT NUMBER: 180557-01 .01 

DATE BEGAN P-L~ ...Gaseye.J~ <;:a~{;,',, ,a ,-. k,.,i" 
, GEOLOGIST/ENGINEER: 

DATE COMPLETED J?,/3 DRILLING CONTRACTOR Cascade Drilling TOTAL DEPTH tnk S" .}' ~ SOIL BORING LOG DRILLING METHOD: So" ·.,, 
PAGE _j_oF _2_ HOLE DIAMETER ~ inches SAMPLING METHOD in. bl£ ft 0 SAMPLING DATA Field location of boring 

0 (/) ~ ::c: I- Cl) 
0 I- z E 

c w I- cii 
w ::, E 

..J w (.) 
:E 0 (0 ~ Q. w Cl. (/) ·c: :E 
(!) (.) ::c: >- ,, u.. ::, ::, z ~ ::l ffi i < 

~ o~ :J (/) a: ..J LITHOLOGIC DESCRIPTION 
Oo > ~ ::c: ::c: (!) 0 

Q. 
0 ~ :E ..J st 

I- I- co Den., moist., color, minor, MAJOR CONSTITUENT, Non-

co :::::. 
(.) ~ Q. Q. :::! :E < 

SAMPLE ID w ~ w w 0 >-
Soil 

(/) 

a: ~ 0 0 (/) (/) ....... SNO'II FNS 
l~S 7 ~ '\t,Pii"lC-\ •/\9 1 D Lli) ' -~ . 

t..L.. l lonl AA\ '{ ulct >~ brt, ...>..... MPr l]<L..1 
}Z,, 

// 5l-oR<:~..- ~ D . lc'L~ Lt1 I I I 

.,. , 11-, b v\ • ~ "' ~...-e-r CLA-, I 1 heh 
·J, JG - qi 

~~ 

'1~ 
r.,"'{ rutH ':) 3 Gr.iol?\ -GI o I') -~ l-f, )" '-j I l.f § SN\ G ~0 ' I C..f r\'o~ '1;.,'f -1,:)1 I 

IL )v <-1§ NI 
LfI 

t./§. 

Lrn 

"h~ 1 d(\I Ju J()/'f\ f I ''t I \?\LA.~ ~ i, 

,~~ ,. C:-t r~ 1Zn 1C1. 0 11 11 r, l<"D,<;' 2. 9'Q ,. ., 
/~, "SL..OR 5 ·1-

J re '1 L/t'-f . ~ C:fOJ ru ('(\ (\l 7 -n~ .:.JO 91 'f1 (\ ~ (l\('\ 1t 
I I') v.J j) 'l --~., 1::)1,.~ f:'I Cl f C-.1'-r ·-~I I '-1 ~I/ .::,, ~ ~ 

9~ 

9'~ 
IQ, 

5§ w I c_; i r--, (}, iJ Tq -G I 1.- In ,.... - ' 5., :H ckcv.~ 9~ di½ kl~ u A-1 
, ) . r "<:, ,,<i~<l 9 § ,~-t,, :n ,._ . . • "t I<,,, 'j'(,\.tl0 ~ ') L-1'1 CL>1'1 @ .~(o . -:, 'V ; ·; SI 

'\ \ (; (r I (1 · G 1 ~ 
_,. s §. 

.)Oil l' (cJ V '>':I ') b=-ov~i...,, ~, 
~s 

' ~ [),..I Le' h,, I-
[ SL0'6s-9 1,.,,~q- ~ dr.\ , ~ ~ s-1vr;y I ,.;er s_...j f<..tl e1vt-

)aMfll w I qp_,rc,. ayrn ~Ith, v)ri '.}f>r' 'Y 
L,I narks: No O = No Odor AOPP = As on Previous Page I • SAA = Same as abod fl = change . ~,2-D 

Notes: 1511ri '.)<e ... ) S::ln U-1/ v~ l •tf'U.. f>I Jr ,e..,..\J v .f- .!J<> f'\..,., , G q 3>-



Attachment Figure A.2-7

SOIL BORING LOG 

0 SAMPLING DATA 0 (/)-;:-
:I: I- Q) I- z E 

c w ::, E ~ 0 cu ~ (!) (.) :I: >- -li z 3: :9 ffi ~ J 06 > ~ Q. 
0 ~ ~ 

...J st" 

<( £0 :s 
(.) ~ SAMPLE ID w ~ (/) 

er: !:. . <S tO \ \(1~~1n - (.,()l f) - 7 c') - .. ~---:<:fr 
kl ( 2.,£-., 

v ' q 

ss I (\(1Qli 01..0--- c~ 0 2.-- i1 75 
I ·1 -~L0~1'2.. 

\J \A(,( I.') _<;"°\ 
JI ( • .''.I,(,.{ 

c:;.,s \~ ~1,:, ~ \0~D'}O•Go-i, 7....,") 
I 1J1u <::._1 ()6 y~ 

LJ/t-1: { 3 0 t, 

V l.l)rif 

CLIENT/PROJECT NAME: San Jacinto POI Investigation BORING #.S<J(;,lS O 2 0 
PROJECT NUMBER: _...,_,18=0=55'-'--7-_,.0..,__,_1.0""'1~------
GEOLOGIST/ENGINEER: Gasey JaAiGC~ M'm G ' ••M , .. b,) 

DATE BEGAN / 2/1 /7...D I Y 
DATE COMPLETED /'c/L(~ DRILLING CONTRACTOR --""C"'-'aS,e,,C:ee;ad,,_,e,....,D"-'-n"-"·m"-"ng~----- TOTAL DEPTH ____ _ 

DRILLING METHOD: )l)() ~ c,.. PAGE L OF J__ 
SAMPLING METHOD ~ in. by 1... ft 

HOLE DIAMETER_...=c<c.,'----"-in=ch=e,._s 

0 
w I- vi ...J w (.) Q. w Q. (/) ~ u.. ::, ::, <( 

~ o ~ (/) er: ...J 
:I: :I: (!) 0 
I- I-

::! ~ Q. Q. 
w w 0 >-0 0 (/) (/) 

;{) - 1 I 

',1,a..d' 1 

i 

~ 

. 1 
Ill -I/) 

l.f • 11,.') § 

§ 
(!,' -'i 
r0 ·rx 1 

~ 

Field location of boring 
l~ (]4>M ,l-o n,O -. 10' ( W L · t°' n,-:>: 4 ') \JJoJ<-1 d~~ (\) ML. . lp

1 

LITHOLOGIC DESCRIPTION 
Den., moist. , color, minor, MAJOR CONSTITUENT, Non-

Soil .. ," SN0'6. FNS ' ()0 saMp~ {a.I>~ I~ r '\ ( G<.fC~) ~ru.tl (=, tlj ~ tf '1\: ~<i ' WI> i.,,-J )fb"'i 'l . 

✓~ lo~se I l"\ckr 1t ~T, ~ ~re.:-1 'S:ArJD 5' ~ J 
v_;,, n - ~ro.4 {p!c,ru,e \9-.0e.,W bi l) 

rt.. I\, ~ t: ·i C\ln~ {-, DU i. ?-- '?: - \1, ~ ,.,1e1o~ ~uc>'> , l'Ylb\St', <1.c'-<t. 5,e,i,,, id I-vi ~~o s-- ~l)'J'f"' 
..,, , ~vi C \c.t1 

W1>\-'i 9-. t n~ ?..4 ~, u, Q 
VJ ~l-\ r125 

iJI \ut,L Q 
\ \ \)j l,.;.\A ':), 6~<::fLO 6D~ - \o- \1 ~ 

I I r\J,; (,...__ 7J ~ 11 
\ 

1./1 v _ <i \..,.... ~J>rl ~ i ('"~01J · 1,.....Dv, (J. l,\ I 1...- ll-1 
1 <.,1 _(\fs'l/5 11 -7,. 

' 

~ r; '_-;-_,; :;;; 10 --L..---L.....U.=.;;;_..,,t..la!------'--..I...----L.....-a=---'----------------,------'----'--'---1 
1arks: No O = No Odor AOPP = As on Previous Page SAA= Same as above tJ. = change Notes: 



Attachment Figure A.2-8

CLIENT/PROJECT NAME: San Jacinto POI Investigation BORING # .} j \l I'.) C.' Cv 

\/;,~~;~ 
PROJECT NUMBER: 180557-01.01 DATE BEGAN I 1.( I p..o,g 

GEOLOGIST/ENGINEER: Casey Janisch DATE COMPLETED 

DRILLING CONTRACTOR Cascade Drilling TOTAL DEPTH 

SOIL BORING LOG DRILLING METHOD: PAGE.2....0F _1_ . 

HOLE DIAMETER inchel! SAMPLING METHOD in. bl£ ft --
0 SAMPLING DAT A Field location of boring 

0 (/)-;:-
J: I- 11> 0 
I- z E j 

w I- vi 
w :::::, E ....I w C) 

~ 
a. 

Q Ill ·c ~ 
w a. (/) 

(!) C) J: >- -0 u. :::::, :::::, 

z ~ :9 0::t <( 
~ o-

:J ~ ~ 
(/) a:: ....I LITHOLOGIC DESCRIPTION 

a. Oo of J: J: (!) 0 

~ 
.....J'<I" I- I- =~ Den., moist., color, minor, MAJOR CONSTITUENT, Non-

<( m:=. C) ~ a. a. 
SAMPLE ID w~ w w 0 >- Soil 

(/) a:: !:. 0 0 (/) (/) --~ SND!I FNS 

1:-==--i.:; £5 .'S"'i C,i>o-iv - 61 D L.,0 W -Z- \ <X>Se., J~,}1.p 0 Mt>,sr t { 'j "'-- r c:, re'1 , ~'Yled;tb /Oi> 

(,, .~ 06?/il '\0~1~ '21 
(n I L-1 fl$"' ( i),~ A-\J ~ ' CJ.J\Y IC ~ \} 

,v I '2, ?.l ~ (.,. "l.' 
1 
~ ~M,O-'\,t"' t [e)q\Sk n-1>""" 

V 

V 

21 

::t) ~ 
~ '7 lr'--\'6M u:,-1:.11 LC\ 17~--2..1 Q{ S°h w ._ 1 c\o.fhr , 6 flV'-j ~ s1, 0-~ i.r" < /o 

I LI v' (; I.,.()~ )1 ~ /<1 Z§ 
(/) I f:30/:i 

. ' I \o Lv,"° .M yt '1 CJ t\\f 

" {t) u \ a~ ,ch~" 1.J -11;1e w4- SU....1-@. 2. l::>' 

'2...!! 

~ 

- ~ sti~ / <lG\. (V\? I ' le I \v v)·, SY\ () A-~ t -
KS I " \ f .,l½mn -Gt1- ·2.0 IQ,'.),-3'2. 

I ,, ~l -DKifn ~0--1.Ji V-
l, 1~7n -

c;iJ 

\.., z 11 
; ~ 
J 1 

h1 \ :: s~~ ~ $0' 
' 

I ~urn ~ ) h ~OU:>-G ,i.. 1') _1) ~<✓r 

' I <. t, D«Ll I 'l,5', '1. 

,v \ ~ le LJr, 
p.. 

,V \l/ 
~ ·3z 

·1 !! 

1~ 

'10 ..__ 

Remarks: No O = No Odor AOPP = As on Previous Page SAA = Same as above t, = change 

Notes: 



Attachment Figure A.2-9

CLIENT/PROJECT NAME: San Jacinto POI Investigation BORING# S:f G 13 o l.v \£,ANCHOR PROJECT NUMBER: 180557-01 .01 DATE BEGAN 11..[11101~ OEA~ GEOLOGIST/ENGINEER: -6ase2 ja11isettS~ G, 12 "11 •• t<.o-- DATE COMPLETED 12 / 7 / tl DRILLING CONTRACTOR Cascade Drilling TOTAL DEPTH (i,14 1 7 
SOIL BORING LOG DRILLING METHOD: 

PAGE ~ OF _l_ HOLE DIAMETER inches SAMPLING METHOD in. b:i ft 0 SAMPLING DAT A Field location of boring 0 CJ)-.:-I I- Q) 
0 I- z E 

"2 w I- Yi 
w :::, E ...J w (.) 
:E ., 

0. 0 m > w 0. CJ) 'C :E Cl uI >- 'O 11. :::, :::, z ~ :3 0::E < 
~ o-::::; ~1 CJ) 0:: ...J LITHOLOGIC DESCRIPTION 

0. 06 
0., I I (!) 0 :E ...J st' 

() ~ 
I- I- aJ Den., moist., color, minor, MAJOR CONSTITUENT, Non-

aJ :::. 
0. 0. = :E 

< 
SAMPLE ID w ~ w w 0 >-

Soil 
CJ) 

0:: 5- 0 0 CJ) CJ) ........ SNO" FNS ' 1'1~ ¼ l"i-,r_.:,M za -- 0-1 l-/ 7J) Lci·o-lf' .... }-+cv-l{ . d r, ; o-< L\.t\ 5 ·, ,.,_ 'Oil) w. Cl.A'-/ lo 
( Ii,,., ~sL ,")iLf L f 1 IQE \JT; ."7 J/ ), /~ )cJ 

pP . 74.S-Tir:= \Y 1-'1 yi 
L1 ~ 

y ~ 

~ § 

SA-~@ tto' 
F-.1 ~\,\ ~ H \'°\ 6G O'lu -GI < 1 -~ ~,- 4:-1--

/c...'lu 
~L nS?l\ ~ s-s- ~i l-\Q ,"'Y~XJ t 17.li\ 

\ I/ -\.JI ~ . .. , 
~I 

~~ 

v\ ~ 
-~ 

~-Q 
I \l\i)U <?.., (,., l,n 7 o- <-. I I ,. 2.0 1c;o J~ Sf\ -~ @ 40 I .. ,1 -0 5( L-\ 1.-\ t.n-r,,.1, • /'1 '\ I/ -L rfl.,qO 

/O( n \V \\ ri 
<~ 
) ~ 
("§ 

\I Q_"'l 5 r1f(C ~, ~ J~~r I 
I\<-.:.. '5 S \ G(l..ffLO· (-,\1 LIL le,;--< 1--'1 

I 'i< ~ Lt,9? 4 S- sr§ cy e.t"' ·11 \,-, ~ ro1 U-'f\vi \ l. ffl '7 n 
@s~.·f ~,[( LCJe ) \-\:J c; \l bi CL Ni 10' 1> 

I / /) t; I 

I ~ 
I (' (~ ~\C,\'JD1,v -GI~ , ef) ..... ( tJl-. (oJ ~Pd\ @)& c_ L-0~ L{Vi 

~ 13q'jt) 
\I ~ ~l'\J ~ 'y-p,), {\ c, Q \ DQb 1arks: No O = No Odor AOPP = As on Previous Page SAA = Same as above 6 = change Notes: 



Attachment Figure A.2-10

CLIENT/PROJECT NAME: San Jacinto POI Investigation BORING# [fiG80'}. J \C,ANCHOR PROJECT NUMBER: 180557-01 .01 DATE BEGAN I} / .x>lJ8 OEA~ GEOLOGIST/ENGINEER: Gase~ da"iseh ~ c,~t!.e,,O..o, DATE COMPLET~ l :l..(f 
DRILLING CONTRACTOR Cascade Drilling TOTAL DEPTH SOIL BORING LOG DRILLING METHOD: fc,1ic PAGE_/_OF ...2_ /130 ff .. rt HOLE DIAMETER ~ inches SAMPLING METHOD J in. bl£ z. ft 

0 SAMPLING DATA Field location of boring 
I I I T6D 

0 (/)-.:-

hle.ter !)er,t/, -;- io 
:I: I- Cl) 

0 I- z E w I- en w ::> E c ..J w 0 tv ftL , --f½,.,' ( Wt. +t> TOO-; ) ,J ') 
:E ~ a. wL 

0 co 
·c :E w a. (/) (!) 0 :I: >- " u. ::> ::> z 3: :3 0:: E <( 

~ o~ :::i w al (/) a:: ..J LITHOLOGIC DESCRIPTION 
a. Oo > t :I: :I: C!) 0 :E ..J ..,. 0 > I- I-

::! ~ Den., moist., color, minor, MAJOR CONSTITUENT, Non-
ID~ 0 ~ a. a. <( 

SAMPLE ID w ~ w w 0 >-
Soil 

(/) 
a:: «! 0 0 (/) (/) 

"""'~ SND% FNS, 'SS iC S:SC!JOlJ-Go, O,"{ 0-2 5°C Mo-1
1

: v. fc,lt, ~ Uc.cA nl r ;,,/ r,d r(",,f ,.,( - (<1~ 
"Z S l OWZ.t ';1-n,J 1 -
3 1,,., s· ff...tU Ao.ti.., 

V I i I -2' : !ef't, wd
1 ff'a/,... cl"-y~)' S'AIJ(> {f.;,,<') - 7~ Ja 

~ 
v. 

4-b 1 1 ___ 
! 5" \JOI{ 57'S6802/- &02 r) .7 ~ CL.. fA \ 

t:i6°ve. 1-1 II CL:1 A .. ~L0f1,U. Is- -17 § 
' - - '-' /i~S G.-.:.d~ i;v V. ~:tty I ,;.»-J..'( CL/4y - 3 iJ 7() ~ / \J 1,'~ is' Q ss \ S1GI\D1.\, GO~ ~ . ,(r 

<.:-K ~ &.✓ "'5. "Q, 
I 1 ·• I 

., ,~if. fl;, s r.,,.c/ y CL.l{y ~ 
I 3 > L-Oi'l. "S I .0 z ~ ~ I\A.)D ~ \1.,) ('\ 

I 

~O(~ 5 ho12 • 
..... 

1. )i) \.-le 
~ ~ i : 6tc,..tf.'j ST p...," srrr;~oi t - <;oy C ~ -fl 

I Ti,. 6,,, .D.....-i,.~t>I n -zr 2 I ) ~ 30 V 

J/ u IQ 
C.;s;'\(" Atr 

I V ,1 
I 

\Y 
ii 

ST f t;.IA S :J GR o 2 I - &6 'i O.? Jl - I '{ 

\ 
5A c-8' " ,,v ( 

I SL o l 11.f f2 ] - ]51 I~ f :J LI_') 
' !/ >V" 11 

I r cis-S, lllo~ S '\°r-tiYJ I ·· (~t\(,.. L'O 11H~ 0

)

0

•~-'I . ~o-si- I dcv'<. t.k'1 cl~~ n, l '-1. q ) ~, [)~2.~- US-J1J I§ @ \l-J,q' . ~ \, :-e n, Mt~ $1.."(-l\~ 
70 JD 1, l41'lt-i 

t;' /Q 
w,H, \ i;.:--1·," ... ~ ., "l I.;)!;: C.I-A '-1 

,z 
,~ 

)0 ,. ,-iJf ~,.. 51\:NU ~ <:..~ c3 ~'lL:b () + \ 4' • \'I-a 12 
°'\JQ( '1 \ :>Dse' j~Q '-j _sc.v, J J ( I H,/\ s--, I <; i -I'\~ °di., (~·32. 

-.JI I. - 14 IS"° ~o 
,arks: No O = No Odor AOPP = As on Previous Page SAA = Same as above ei = change Notes: 

.. 



Attachment Figure A.2-11

CLIENT/PROJECT NAME: San Jacinto PDI Investigation BORING # 0 l-~ 

\l;, ANCH OR PROJECT NUMBER: 180557-01.01 DATE BEGAN I\ l~o 

OE.A~ 
GEOLOGIST/ENGINEER: Casej'. Janisch DATE COMPLETED 

DRILLING CONTRACTOR Cascade Drilling TOTAL DEPTH 

SOIL BORING LOG DRILLING METHOD: PAGE -2:..._oF _3_ 
HOLE DIAMETER inches SAMPLING METHOD in. bl£ ft ----

0 SAMPLING DAT A Field location of boring 
0 (/) -;:-
:i: I- (I) 0 
I- z E c w I- 'cii 
w :::, E ...J w (.) 
:E Q Ill 

f ll.. w ll.. (/) ·c :E 
C) (.) :i: >- "O u.. :::, :::, 

z 3: ~ 
a: !I: <( 

~ o -
::J ~ ¥ en a: ...J LITHOLOGIC DESCRIPTION 
ll.. Oo 8! :i: :i: (!) 0 
:E ...J 'st I- I- ...J IXl Den., moist., color, minor, MAJOR CONSTITUENT, Non-

IXl S ll.. ll.. -~ 
<( SAMPLE ID w ~ w w 0 >- Soil en a: "' 0 0 en Cl) 

= ~ SN0 % FNS 

~c, (r, 'SLQ'isJ 1o I .. t.\ '"-11 ~-ee rrev,'<>U) r=-'}Q 
J 1 

22 
'L ~ 

l ~ fVo 1-1-()."1,>\.IU ~ <.. 9
1 

- ~i 
1 

<;~ Ci ~ Gfi (Yl\- GD~ ·- :<-t-lb $" O..M / '-.t f l-lD "~' e) I 

l I) i~ . '"'- ---~ ;r-;1 1§. 
V" V ~ 

l< ry~) 
\1/ '1\ l § 

1..I 

~ 

~ - 'l..2 tu~ I<,<_ 7 l!lPs-,<;...~oit- hCh Lr '1-U \}Q.(l-) ~\"I~ , dOIMp /t, clfv\, 0 ( 0..("\'.J \°'"' 1-3 <{~I\ 

·- \ 7 <, L ni L1- ,(lfo -Li l.J 1:>Q 'o"' "-' ,.., C L-P.. 'i 
\ 1 1.../t:;~ ~~ , 7 L..I , ) I '-1 , 0 ·,s ~ 

\Y 1.<;' }1 
-.J"<: ~. lY-

' 2 
') ~ 

')~ I 

c.-S (n ~1C 1)01 l - GOln ~ ~L./-3b S A;J\@ i 9 
'l ')l ,~1~ (l.f<;'-~ J§ I 0V 

I IA 1f1.n 
V ·w Z§ 

,z 
1,§ 

@·ibf 5 /$,~ @ 2"' sr i'i.l'>H S':f l~P.D1\ ·- (,l)JI 'l. -~ r,c, -41 \ 12 (:L~'f 
1 I S \.... O'o ")_El r~-c-'-i ti-\ ~y~ ~ lo\t-t:\~ ~✓iv, 

~:( X>~ 

V ,JI r ~ '°'n f-lo • 
Remarks: 

t,. = change 
,_ 

No O = No Odor AOPP = As on Previous Page SAA = Same as above 

Notes: 



Attachment Figure A.2-12

CLIENT/PROJECT NAME: San Jacinto PDI Investigation BORING# SJ~ fJC 1.,f \£~~~~ 
PROJECT NUMBER: 180557-01 .01 

DATE BEGAN / J / $'~ GEOLOGIST/ENGINEER: :Gasey-Jooisch..$a r,,. G. ~ " c .. t: ,, DATE COMPLETED
1 

I 2-/ ' DRILLING CONTRACTOR Cascade Drilling TOTAL DEPTH 5f:, I SOIL BORING LOG DRILLING METHOD: ~Q1'\·i, PAGE _;,ff OF _fil HOLE DIAMETER (;, inches SAMPLING METHOD -~ in. b~ 'L ft 0 SAMPLING DAT A Field location of boring 
0 (/) -.::-I I- '1> 

0 I- z E w I- cii 
w ::::> E c ....J w (.) 
:a 0 (1) ~ D.. w D.. (/) ·c :a (!) (.) I >- "O u.. ::::> ::::> z s: :9 0::E < 

~ o-::i w "O (/) 0:: ....J LITHOLOGIC DESCRIPTION 
Oo >e I I (!) 0 

D.. 
0~ :a ....J '<t 

I- I- CD Den., moist., color, minor, MAJOR CONSTITUENT, Non-

CD :S 
(.) ~ D.. D.. = :a < 

SAMPLE ID w ~ w w 0 >-
Soil 

(/) 

0:: !c. 0 0 (/) (/) -~ SND% FNS' 
1ST P<Aflf <-i'/ (}~?" 

y 1 

4 i 

\..{ ~ 

l-4~ ) C:· s,cr 
<:,~ I 1(1 (. I\ O'l.\ .r~ 11 1 . 0 4'-1 - tll. 

~\~ ..,.; \-\o.rJ l O ~ I \ ~'J V\r q r<!1 /Ck 1.. I ~I '(\</., 2. 1'\ (~f-i.i i..-(5 
• 'l, 1 1~10 
V ·t, '? 4§ 

"\ Z 

~ '1§ 
~, 

4 L. 1 ~;Ai ~'t 

-r "'\(," .. -...,- ·2--0 e,Jq -_tf "'~ ~ \C\P-- @ 3 ( C\L'-6 ID 1~ 
;=:: f; 11 c:::;L-O~°) I { I 

S\Ll IV _')_ ( l~\G 6D1\ -(;, l'l_i ~-Q '1fLLI \ 1 nx1,, 
·n~ V 

S--1 
\Y 

s-i 

S"" ~ ,.. 
1-3'~ 

I ~ s-~ 
.fC.lQ\..~ 

, , 
j 

..,.. ,\.,\S" ,.\ I~ 1 (.., ~l \ - G I 't )lj- )1 lo S~FY'e 11> i\ r § , v 

ev\a & \':)D('2.. G /ODO 
I, l/ , I) 

f' § - ... - -
<z 
,- § 

r~ 
0 

1arks: No O = No Odor AOPP = As on Previous Page SAA = Same as above 6. = change Notes: 



Attachment Figure A.2-13

CLIENT/PROJECT NAME: San Jacinto PDI Investigation BORING# fT Gi:(0 i ~ 

\£~~~~ 
PROJECT NUMBER: 180557-01 .01 DATE BEGAN If I 2.. 'f I l:f GEOLOGIST/ENGINEER: Casey Janisch DATE COMPLETED /,( T«J/i g DRILLING CONTRACTOR Cascade Drilling TOTAL DEPTH "l7 ffM'-SOIL BORING LOG DRILLING METHOD: fo-i ; L PAGE _l__oF _,_ l.ZoD s·f .. rt HOLE DIAMETER 0 inches SAMPLING METHOD 3 in. b:t ;_ ft D SAMPLING DAT A Field location of boring 0 en --::-

/1:,,t/l,'M @ .- II /'t frJJ+t 
:c I- Q) 

D 
Wl ~/ZOO 

I- z E w I- U) w c ...J ::E ::, E 
~ Cl. w (.) 

t !i-f ft TO_D 
0"' ·c ::E w Cl. en (!) (.) :c >- 'O u.. ::, ::, z ~ :9 ffi! < 

~ o-::::; en 0:: ...J LITHOLOGIC DESCRIPTION 
Oo > ~ :c :c (!) 0 

Cl. 

81 ::E ...J ~ 
I- I-

:::! ~ Den., moist., color, minor, MAJOR CONSTITUENT, Non-
m::::.. 

Cl. Cl. < 
SAMPLE ID w ~ w w 0 >-

Soil 
en 

0:: !:. D D en en -~ SNO!. fNS S'..S f ~JfJtJo[Z - co; L) O· l. CL No A.ew-.,, 4f"I 1./ -J.k I} ~ ii-.. c:r 1 {O i3io 
1 

Ot;,,Vf t I~ _, 

~~ 33 i ~ IS ·➔ lo..,,.,,,,.,r ~-, .'I - ., 
~ 

~ 

§ ~ G,8' 
5> WOH 5-;Li"B 02_?- G02.. f. li 5:.. 7 V j,.,ft; wzr, ot:'v, JT'-/ r r,1u fly ,.:117 (UIY - s ·1s 

<; L08/ ( ri-21 Q 
, 13½ 6 

0,fi' 1 · ieMe ~11 ,v 
- 7 -- - -

\) /oore I W(t; o i:v'JA/ 1 \/ , 5",!f;, (. 5AJVO - lo iO 
, - -r~~ S7Gff0l 2 -&OJ ', 1 -, ,CJ 

] 
--iJ..!Y ~ 

5L05U2 § CL. ff: I 
11
/1 • /Jo 'r: 1 sof(, we~ 'J :/"'( C/..AJ I ~00 

\ I/ ,'J 
~ aJ J- ,·.f <i6v11~ 

I Q 55 ·.vO H 5:rt.:Ro2i - Go½ 2 _c) /0··/2 SAA CLA/. 5',-Lt7. N~ /J l""st, ,,tr. Mo,>t - / tt; -s·Lol1J h 2.(.1 11 
fl-DD 

i/ "/ ti 

/ J 
t!"( cf I ~ s,~ .... /, ;~ 
A , 

~ r 't -, .15 
vv, 

55 'W ' H 5 :1c~ on -co'.t i. .o j5-/lifl I § ,s -IC. s· : 'JI-/ /4. . ji_ t18'iit 21·3~l) ,,, i'-151' )§ 
~ 

JI 

/8 

j~ 
-

·-elf (!' f'f. ,-'; if ('<JA.n,,M t CLA( -io 
1arks: No O = No Odor AOPP = As on Previous Page SAA = Same as above A= change Notes: 



Attachment Figure A.2-14

CLIENT/PROJECT NAME: San Jacinto POI Investigation BORING# Si[Ctj0;2 

'£~~; ~ PROJECT NUMBER: 180557-Q1 .01 DATE BEGAN 

GEOLOGIST/ENGINEER: Casey Janisch DATE COMPLETED 

DRILLING CONTRACTOR Cascade Drilling TOTAL DEPTH 

SOIL BORING LOG DRILLING METHOD: PAGE _g_OF _J_ 

HOLE DIAMETER inches SAMPLING METHOD in. blt'. ft --
0 SAMPLING DATA Field location of boring 

0 Cl) -;:-
J: !z ~ 

0 
I- 'c 

w I- vi 
w ::, E 

...J w u 
~ 0 ro 

!? 0.. w 0.. Cl) ·c ::E 
C) u::i::: >-.., LL ::, ::, 

z 3: :9 
0::: E <( 

~ o-
:::i 

W j Cl) 0::: ...J LITHOLOGIC DESCRIPTION 
0.. 06 > ~ J: J: C) 0 

~ 
...J "I" 81 I- I- ID Den., moist., color, minor, MAJOR CONSTITUENT, Non-
ID :::::, 0.. 0.. :::! ::E 

<( SAMPLE ID w ~ w w 0 >- Soil 
Cl) 0::: !::. 0 0 (/) Cl) 

"""-~ SN(),. FNS 

'35 s· Y:iGBOH'~ J, 8 2.0· 2.2 t:fl V, <j-r',f~ r/A>/i ii1,,J.. ..,.,.«1(,, g,,..~..,Mt CLllY 
; 0 ~LDtl'i. z. 1 

Ii 1s·~1 
I • 

@ 21. I '. ~r-«JeJ -6:, {{,,.;~ J"')' ' l, brD""' ,..otfl,15" 

~/ 2.~ Z._i 
04/,C,I : r ·.,vf~S ·{µ Jhve 17 

t ~ ? .2.o~, : 1,M~ of ~·.lf-t f..,.., SJ,1Af/). G~f 

?f-; 3., 5- - :,. ':,+ TJ"F 

z. 1 \11:; ,. zs·. /. J.15" k~/4~ .,_ 
I I 

2 § -- .. -
S" J 't ~'T Gt3D 1? - Ger- I. 'T 2. f-21 J-1"-rd. 1 cl,o.""11 tv 6'"(, e/"'nJ ,sh 6 fi;;;,Jyt CLAY - /0~ -,~ fLO B/, t.§ 

ll I f.2.0 
, / t.1 1-Z - \ 

G 2 7 e,,,tl olay 11/2,; 

1-.!! 
rr-.,~'-1,. II / 1 u 

1.~ 

j'Q 

~ i f .. ,{,. ']7G1,o2l-GOU 2.] ](),,~ \Jl SAA 
I I .5"LO~i7 '3/'f- re.: 

I Ol<Z ci 
,, 

-.JI' ..y -3.i 

'3~ 

s1 
\.-\C\[cJ I JQ('llf l\> ~ • O< °"5. \ °5'"' ~ " CJ.A 't 

I~(" " "' c ... i c:n .. 1 - e:,oC\ 1.. 0 ?.s---31 ) § C..lr\ ,,, S'Lo\\~ ''t9~1 
- - \l) ~ .~ o~5S s § ~ 3 

'I.I 1(. 
msf" ,s~ 

JI r? 
V1:. ,ta1S~ l/S 

~ § 

3 ~ 

'i 0 -
Remarks: No O = No Odor AOPP = As on Previous Page SAA = Same as above 6 = change 

Notes: 



Attachment Figure A.2-15

CLIENT/PROJECT NAME: San Jacinto POI Investigation BORING# ST61'3,YL2-'£~~~~ 
PROJECT NUMBER: 180557-01 .01 

DATE BEGAN GEOLOGIST/ENGINEER: easel£ Janisch DATE COMPLETED DRILLING CONTRACTOR Cascade Drilling TOTAL DEPTH SOIL BORING LOG DRILLING METHOD: 
PAGE _l_oF _]_ HOLE DIAMETER inches SAMPLING METHOD in. b:t ft 0 SAMPLING DAT A Field location of boring 

0 
Cl) -=-:x: f- G) 

0 f- z E 
c w f- ui 

w ::, E 
..J w (.) 

~ !I 0.. 0 <II 
·c 

~ w 0.. Cl) (!) (.) :x: >- 'O LL ::, ::, z 3:: :9 0::€ <( 
~ o-::; w-g Cl) er: ..J LITHOLOGIC DESCRIPTION 

06 > ~ :x: :x: (!) 0 
0.. 

0 !I ~ ..J st 
f- f- ID Den., moist., color, minor, MAJOR CONSTITUENT, Non-

ID :::, 
(.) ~ 0.. 0.. =~ <( 

SAMPLE ID w ~ w w 0 >-
Soil 

Cl) 

er:!::. 0 0 Cl) Cl) --~ SNO% FNS ' 
'l 4 ~~ 'S-'\ r ,1.m,..1 - C::,\O 1_. r) 40- "\l 4-(.. (I~ \jl'(L-\ ~n\\ . JC\/V'-{\ \-b ~(1"\, 1-:,\u.~'}V'\ <:l'''"'l (lJ\'-1 - - ,~ JO f} <:., n'B\C\ (H\-,f l\-1 PP· -3 , l. s-n~ I L-1 r, o~~ v, : :1... 7 S- 1. 1.. 1-;:: ;} \ I, 

't 2 '" 

L{ J 

~ .1 
$0 . ic<:; r,.., '" (._\1, T\} _1 -GI I ; n LiS- - 'i ... ~ § sc ~ , ct,(.l {Y'\ ~ I ~ ( €'.V\ '~ V'\ 'j (G't'f - · C\ i) lo 

_., 
9 ~ c; I ti9. lo 54 -1o1 loose "' ('(\~ Je~~ ClA-'iE. '-I s~ U !) y 1000 '-i§ \1. ~\ .. ,d., ,nof (1 c\c,. '1 OJ )'C\,t.) ')fe'--<)<' l lo 

,v lu 
GtotJ so.-...) "' O..t u lo 1 . '-t 7 tr.)·,. - f' } 

--
G,o1 I 

t i /Jc/I~ @ /Oi5" i.{ !! (d) '17 

L.( 2 

SQ 
,1 

2 

J 

.1 

§ 

§ 

I 

!! 

2 

0 ,arks: No O = No Odor AOPP = As on Previous Page SAA= Same as above 6 = change Notes: 



Attachment Figure A.2-16

CLIENT/PROJECT NAME: IPC/MIMC - SJRWP PDl-1 BORING# ~ At,"301 .. :; \L:~~~~~~ PROJECT NUMBER: 180557-01.01 Task 03 DATE BEGAN 11./4 
GEOLOGIST/ENGINEER S,111n G ; Q.!:'.)!'.)y,~oS' DATE COMPLETED/'7J.../ 
DRILLING CONTRACTOR: Cascade TOTAL DEPTH LOG OF DRILLING METHOD .9011\\ C.. 

sHEET_ l_ oF J EXPLORATORY BORING HOLE DIAMETER Ct, \ V\ \ (U)\lLL : ~- J., '"" l..' ' "" 5 SAMPLING DAT A Field location of boring 
'i' r vi ~ -J-

1\JP : , ' 
a::: E ~ w u 

d,Qp-r"' ti:, w 0.. (/) w Q. >- LL ::> ::> r (.!) .e a::: CD 0 ~ o ~ a::: w (/) zo w a: 0 w - w a::: ....J 
L\JA,fQ ~ 3 r +-

oc 0 :a ....J ::::;o ....J w a: > (/) (/) I ....J I (.!)O w ...J O~ o.. I 0.. a:, 0 :l: w r o.. r =~ I ....J N r :a r :a :a - u 0 I 0.. :a 0.. r WWw <( w <( ::> 0 w ....Ju w <( w 0 >- LITHOLOGIC DESCRIPTION c;.· :: ( 
0 :l: ii: 0 (/) :a (/) z u: a::: a:,Z 0 (/) 0 (/) (/) s~ \\("JI oi , \!JIM 0 --t.: lo\r.1.r It F:.l,frl~ {1(1.,\.,._~J ~ ~·rXr ~,th. Ct A'--/ j 

.___ 
(, - ll\ ~~ h ,, 1 1e;l ~rv~J 

V ol _rJ @ .- , - "I 
1r,fYl n h, mv: ,r "'. \ - 'lJ) 1 '3 . I - ·1-

\V ()n,) '? _g 
) ,; 

.___ 

.___ I, ~ \JA~!) !LJ ,~ \{) \/JO)..I '2..- lt i'A-~@ • '5 V-r 
G01. J t) -11 ~ -

J - HO\ 7 \...f 
,l.t I 010 'i 1 .-.___ 

~<, S:'1<~ (\ D--,~ t. "' W .1i~ '-I- le ~D~ t M Y\/\ " I - \,{;' CH~ .,, h 'A ll ') 6,\j.\ lA \ ' IL 'T ; ~ ·7< 
I---

i(j~ 11 -u -I I ~ § ' V .., 
I -- ~'LOK 7~ } -- \Y .___ imo} 1 § 

,~ '.3 i:;'i (, I\ OZJ 1-Z.D \-j~..., (.., -'6 '~Af:I h /,.... _. 7 ' -- ~ 
) A~-0 

(; O'i ~ 17-t> 1 ('\ 7 I c,rc:Jv h \1'\05(' 1,wt" si lt t} b Li -- jLO~ 7r,., I - v 
\,cd, r "'l"c:'.c..... )D ~o ~ i>t - , 

\V 
§ .___ 

>,n"""n ~ ✓• • s I I h., ')Al\l'o s 
sr ~ (6(} Dl"!. vJ• l--1 i~,o I t1r.,.( b 'U 

.___ 
h , . c. 1,, , ,-, re-, ~ ~'J()) ;J. 8' I f(-11 Q -- l. Slot 177 - i~lt., ," l-- 1 Q - IQ Jl ~ '>SJti,: ?;VI e· i.ve-t- <'flrk,D 

l<-.T ,. 1- / ra-i1 
I ;a k r "'~"' /cJ 

.___ 

~ 1. '"' 
.J V . 1 S,.1>t7' / 11 -- ,err / - 11/ ," / , i --- 5( L,,..., 

ft, {)<f. ~ " ; l r t I a.. V)(" n -(<1 .. r;·,,11 k, "~ SA'¼\\ ~ 
SJ(~t, 02. ~ ,..,n 12 - Ill .....__ 

,~ I A-11 otiJ, d ;-,r f ,L;.; ,... 1~r 
.___ (, 0 ·7 I ~ I , \1U-,. 

I SLO~ 1 C\ ( "' • , .___ 
w II I\' s ,1 ------ M 

- 1§ ~r ,3 \(.J\ ,n ; 3 I '= -- -
\ r, ... ,; p s PrPr {Lt /l \ '5:-..:,-Dt"-IIJ -

to 3 
, 

rir-til - I I Q 
- IS 1ti>K IGo~ 1, 

" \n,~ - ) ,z 
,' -

.....__ I§ 

.___ 

I 
V ' I,/ \.!J ,Q .___ \ I , 

V --
-z 0 Remarks: 

i 

•·i 



Attachment Figure A.2-17

~~~~~o~ 
LOG OF 

EXPLORATORY BORING 
SAMPLING DAT A -Q) 

a: E ~ w a. >-I- (!) -9: a: (0 O::Wen zo w a: 0 ~ --Q'. 0 ~--' :::; 0 --' w a: en en w --' 0 < a.. :r: a.. CD 0 3:w :r: --' N I- ~ I- ~~ -- u 0 :r: I- WWw ~w ~ :::> 0 w --' u 0 3: a: 0 en ~ en z U:: a: CDZ 
',.ti C 't:,ll f'..q·L 

'°'/ -<.J J - I\ ,Q \. I"--' 
v-- ~ Si ---- ~s 

S:. ,6 11, 01·r U \ t - 9.lt xi JO -- 114.~- /0 
, v 

I D -
-
-
-
-
-- :,' <-. S\bts ,H 11.~ 11 -- :JIO ,, 
- ~ill~ g-7• ·~~ il 

1) 12...Ci) n -------
- ST S,H-J\ luU ii8 ll-lM 
- I Gu 

5U& I~~ -
\. \I i~ln \t,I -

-
----- ~s )\h~ - 02 > 'L .(; b 
>-- l 6, 1.- lo 

>L O..f y~ I) ,-... 

v J--{'l< ·--Z.p 
Remarks: 

CLIENT/PROJECT NAME: IPC/MIMC - SJRWP PDl-1 BORING# \J bf> 01,.3 
PROJECT NUMBER: 180557-01.01 Task 03 DATE BEGAN 
GEOLOGIST/ENGINEER DATE COMPLETED 
DRILLING CONTRACTOR: Cascade TOTAL DEPTH 
DRILLING METHOD SHEET'?_ OF__l_ 
HOLE DIAMETER 

Field location of boring 

I- VJ w u w a.. en 
LL :::> :::> 

0 ~ o ~ 
w a: --' :r: --' :r: (!) 0 

I- a.. I- CD a..~ a.. :::! ~ w~ w 0 >- LITHOLOGIC DESCRIPTION o en 0 en en 
~ 

t.1 

11: 

L~ 
') '3- 1(--- fhpJ A p,_ 1.e 1 ,w+ rY1 0 .D c\ ra · ·" c l M,n ~ AV(') 1-1 -

~ 

l.§ 

·LZ 

'L§ 
15< -l,) M.v -l t1 ~" < fl I\'\ ,'li .I. T I I o.\ri-r °' re vi r no./J< ~. ,..) l2 ~,,u (,r ni.'nnu,, .:sh'~ 1,.,,1--:,1\Sn V C.LAl/ /rl<1,1) ~f-"61 

}Q ~~~ 01-J G10A-: ·2...i -L"l . 0 1 ( SL0£ a2.) 
S.:f 6(10-Z.J 6rc:> ~ · 2ti . ~ - $() ' ()Lo.>i x 3 ) ?1 

Jt: 

4~ ) 

l,U.\1 I~ 11 
.'S A-A- o, rJ. '1 . &, 

111-= 

7§ 

(§ 

JZ 

Jr£ 

I ro.,t 
Jt,1 iJ ., 

78 ~ i_: ~ An1 (){n.110.• \i. h lhl.t!" Cl iPI / ) f) /tY. jf_ l c' \Jr · 0 .1~ ' 
, 

~2 ~() 4. 7..~ f (f--

'-1J_ 



Attachment Figure A.2-18

\C~;~;~ 
CLIENT/PROJECT NAME: IPC/MIMC - SJRWP PDl-1 BORING# s· 1(:;IJ O 2--3 
PROJECT NUMBER: 180557-01.01 Task 03 DATE BEGAN 
GEOLOGIST/ENGINEER DATE COMPLETED 
DRILLING CONTRACTOR: Cascade TOTAL DEPTH 

LOG OF DRILLING METHOD SHEET_ J_· _ OF 3 
EXPLORATORY BORING HOLE DIAMETER 

SAMPLING DATA Field location of boring 
-a; 

I- VJ a:: E ~ w (.) 
w Q. Cl) w a. >- LL ::, ::, I- (!) ..9, a:: <D 0 ~ o-a:: w Cl) zo w a:: 0 w - w a:: ...J a:: 0 :::!!: ...J :::::; 0 ...J w a:: > Cl) Cl) I ...J I (!) 0 w ...JO~ Q. I Q. co - 0 3::w I- Q. I- co I ...J NI- :::!!: I- :E :::!!: (.) 0I Q. :::!!: Q. = :::!!: I- WWw <( w <( :::, 0 w ...J (.) w <( w 0 >- LITHOLOGIC DESCRIPTION 0 3:: a:: 0 Cl) :::!!: Cl)Z u:: a:: co ~ 0 Cl) 0 Cl) Cl) 

~5 w~~ {)Z."J !? _o 2- 4 J-4 / V, s·h'C.f A.11 <P,l :>"- ore~, a ,c..J, ,_'\ .fu },(.....-·, ~ /) ' - I n11 '-11 O\ft'.vi (J'.A-..._,( (d/lMnl.,/ \ J - I "l 
(LO'l Cf ~ tL v • - \Y ti.Jti< n t.(i - ,.. -

- l(~ -~ 

f 
. -

- l-1 ~ 
-

l-19. -
-
- y Q -- 1.,/Z 
-- ~~ v\ § - SJG\\ ()7?, ·1✓.u '.j, 4~-5 ) VS'hvf rl11 ... 1r11u;.1•h cio.,, ,,t+uflA-\/ (') t) (Ut 

Gil-I '-iQ J I, - s·, It., r~.,~1f ....,j Je""t'h - 11.. a (/l ~;. h-. b.. ~,.. i. .. r 
\( ~ x-or \~ 'v v 

/ ... - \, \<r~ ?.4. S-Q - r -- r1 
-
- S"'1 
-
- 5""~ 

ls-'1' \JJ 8 ot3 l.~J Pt,t~( >l !:>- I l~'RPr I rJ l/CJ . . - r,, t I $'"4 f., l(-({/)l)l\,?l1 { 1.Dl "''-I !11 1·m/Ylu,-L/ ~ -
~o~ l'JJSj ~ I {'j,' IA r MJ.n hJ a..,,, fotft.vt.1"¥' , Sil r"'I.-- , I 4§ w fl n,s-s v -- f§ --- '3-z -- f § 

IS'S' t'Gr, 01.) i0 \ f'ii--'P \ Ai\ ('\rlu,1ui rflu S il J. r,,,,.,Jng .In I'\ ( 1 / c - (.uO-r r:(\~ ,•,.,.L, t>-,flL-, )'t~..J@rt.j- 1 0luo 11 - i 0 / Ip 14 f'Q 

- (l,0¥ 'lffl~ rq ~() '3SG~ 01 3 G.l<.>A ';- ~LSH'4" @ s-~-5"'i.1 V /(,//(- lw G,O SJ ~'.!o ·1- J <:.i1 l\ B , SLO ss°I @ S""i. ~ -<oo 

0 

Remarks: 
ff\ ~ rJ \Jc)n\s {)ft l (o l5"° 

. 



Attachment Figure A.3-1

CLIENT/PROJECT NAME: San Jacinto POI Investigation BORING# JIJ J'J~ 2 (I" 

'.L,ANCHOR PROJECT NUMBER: 180557-01 .01 DATE BEGAN /l--/'f-18 

0 EA ~ GEOLOGIST/ENGINEER: Case:'!'. Janisch DATE COMPLETED , , /11 I l'( 
DRILLING CONTRACTOR Cascade Drilling TOTAL DEPTH ,37 

SOIL BORING LOG DRILLING METHOD: SP// l C. PAGE _LOF -1:-__ 
HOLE DIAMETER £; inches SAMPLING METHOD J in. by: 2.. ft 

D SAMPLING DATA Field location of boring 
0 (/) .::-
I I- Cl) D I- z E c w I- (/) w ::, E ., ..J w () ~ 0 <II > ll. w ll. (/) ·c: ~ (!) 0 I >- -0 11. ::, ::, 
z $'. :9 er E ~ 

~ o-
::J ~¥ (/) er ..J LITHOLOGIC DESCRIPTION ll. Oo 

0~ I I (!) 0 
~ 

..J si- I- I- =~ Den., moist., color, minor, MAJOR CONSTITUENT, Non-m:::, () ~ ll. ll. ~ 
SAMPLE ID w - w w 0 >- Soil (/) er s D D (/) (/) """'' SNO% FNS, 

~j :?0 1>1S~Oln, 60l 1.0 tJ- 2-- F,·1( rJ; oJ: Powll 4 11 v cl 4,,$.,, 1P,t.lr 11·:!ty Cl{l[v,: L ti} ,'(I .., . 

' 0~1i'O 1 I ' < (...,I 
P. r. z : r&J~ ;,.,o,>t J_ 6;pv,,, rf 7it7 ~~ .n:a-/~ Sf.,CJ07"1 f1 '-

I ,I IKtl 2 - - - - -3, t JlS,M.2.~ -G02. 1., 2-1{ ~L '2 -/;)~ ir>lf, M>.'l1 ff"Y CLAY e..,/ ~ce o':Y'~·c.. ~ s· ,._ 1°6S ~ f6 

'I SlOtoO ,..,,,.ft~r t f,,..,c<l J/'Qvtl _ Si·tt1 . 
, / .Z.6 ~ ss I n J µ() 21('., f.:,O] o.~ Lf- C, 't ·C Sil/I. 

1.. IMS § 
i ~t O (0( 

'I l § ,, l IT1 r} o 1J, 6'01/ "Z,O ,-r c-5'.· ·flt/\ -~r{- . · 
/£)JO z 

t.rANO 
• 

1-1 tllwz,11.J-.\,..;,zt "1- "· rr'lly 
\ '3 St..ofl'D<.. ,(,fl,( -.~.11 CL Ay .. """;s, tc l.vff' v 'l- ~ J;1/j 
~ t Sv58oJ't· boc; 2.1) "8~U ~ B. C: ~;AlttJt/e,-.._t~ "1,jC.,,1:c {;6r,, . I ful.{S 9 

I 5 l. O~O'J i,-
J/ 5G, Gr; l(L. m f/,\,6rt••••tf,•"t ,r;a.,,.➔, 

i I 

~ 1 >i)'{3C'l<)'~_ (,i6l, 2 ,0 I0-12. ~\ 
f'i6e,r~ v> /{), J ., /0. I, 

--, 
I 11 Oh 11 

. KIi)~ <Pll·/1.5" : '2 t"-;,., l~M , bl' l. 6r,,_ rtlly I: 
I/ I I .f 'JAtVD 

,5 z f CTJB 6 Zfr - 067- '2 ,0 11-fl+ 
I I} } '5 l~ 
} 

flL /] ,')..-j).'t; {, t>/,'.lt fr .-i.y, II. Scf{
1 

J'l,u,,·,+ - ~s ,r I/ I I~ 
v. sMI;, S"IL r. . t') JJ'JBOZ.'(i- Gtr(f 2b l'f-tC, Ci-

{ I 13 0 - ?li- I 'f,{, I .SA 2. - n.l I qwe 
1§ .fM )C.OC,tO'f Jt/. t - '' -'' ,._. l. ✓ --1'1, f"l,t,~~t I v. la»(, " · 1:ttt -- 7~ ·3c 

I I§ P. l) AID/ Ttt.u- iw., , ct' 1 r:.j Ct.A/ 
<s ~OH $'J'J862'i< ~ C.O't 1 ~ I' 1'-1'6' 

11'-(0 I I. ;,.~- 26 IV, t~~ moi-st, 7v-a.y 1 - - l~ Ill> /Jl#>t,-,, Cl CLA/. 'f. 
i' 

1/ \ J I ~ 

I~ / 

-io 
.,arks: No O = No Odor AOPP = As on Previous Page SAA = Same as above 6 = change 

Notes: ,~oo .:::, A,1A sr 'j"-'/' _,, elr.'lftr &11~-r -111</ie,/, Cv,,./,~ .tVI 4t.r Ci11.y ,r ~-~/I", f 0 0cir- 4,;fc"" ~ 
1ry 5'f "f·/1' ,'/1.rt,J. a 

\ 
i(;tU ➔ fivk 5', 1-111 ➔ 6/.., .,. I f;Jf f Ct-/1 11 ,2 t).,tt'li"'I, 1.) fi({;V(7 ·~SL 08/() 



Attachment Figure A.3-2

CLIENT/PROJECT NAME: San Jacinto POI lnv~stigation BORING# ~7 SIJ OZB' 

v;,~~~~ 
PROJECT NUMBER: 180557-01 .01 DATE BEGAN n/ t<iLlfr" 
GEOLOGIST/ENGINEER: Casey Janisch DATE COMPLETED 

DRILLING CONTRACTOR Cascade Drilling TOTAL DEPTH 

SOIL BORING LOG DRILLING METHOD: ) Mi< PAGE 2-- OF - -
HOLE DIAMETER G inch~s SAMPLING METHOD ~ in. bl'. 2- ft --0 SAMPLING DATA Field location of boring 

0 en-.:-J: I- Q) 0 I- z E c w I- cii UJ :::> E .J w () ~ 0 (1) f 0.. w o.. en ·c 
~ (!) () J: >-.., u.. :::> :::> 

z 3: :9 a: 1 <( 
~ o-

:::::i en a: .J LITHOLOGIC DESCRIPTION Oo ~ ~ J: J: (!) 0 0.. 81 ~ 
.J st I- I- ..J ID Den., moist., color, minor, MAJOR CONSTITUENT, Non-ID ::,. 0.. 0.. -~ <( 

SAMPLE ID w ~ w w 0 >- Soil en a:: E. 0 0 en en """" SNO " FNS 

sr· Pilil.-\ 1r~ 11 Ol"' - &10 I , ~ 20-21,... 

\ /11l- GfD.7, ,,..." ,) f' 5'off, v. fG.~t, (t/,.Y'? f:CLT - 3(J ~b /l 3s· t'l1 
sio ro~· 

'I I .,, 
--~ 

l ~ 

- 1.~ . 

2§ 
i- - -- ftOPP J<>-2.0' ss wan 5'iifi3028 - ~ I I z,o '}.5"-17 CL 

i SL oio&; 1.§ 

-II' I ~1 St;'" 
VI GS, J6, At... 2z 

l ~ 

i.2 

JQ 
SAi1 5.) w0H ~J SlJ o 'J 'li ~6 12, 2.U 30 J2 

1' ''120 11 
,// ~ ( o~o-,-

I 1.. --Id- 3i 

s~ 

) ~ 

3§ 3 5"- J 5 .. 7 I JlM 
S'S ? 51'< B02~-G;,J 7,0 sS·Ji 

}S".7- J7' : Bu,.q l't,..,-t f-'6 ·t JJ5 ) § eLl1{1 / 1,. 5 L.O ~C)~ C, i-f 

w ,, SL O ff°O'i 31 -

'1 ~ GJ@ 3 )1 (!J /•ft) 

32 

~o 
-Remarks: No O = No Odor AOPP = As on Previous Page SAA = Same as above tJ. = change 

Notes: 



Attachment Figure A.3-3

( Tw &\'-\, ) 

\/;,ANCHOR 
CLI ENT/PROJECT NAME: IPC/MIMC - SJRWP PDl-1 BORING# ~Go "Z. q 
PROJECT NUMBER: 180557-01 .01 Task 03 DATE BEGAN , \ I whR 

OEA ~ GEOLOGIST/ENGINEER -r O ~ ( DATE COMPLETED l l l <, I I'( 
DRILLING CONTRACTOR: Cascade TOTAL DEPTH 4o' 

LOG OF DRILLING METHOD ~ I( $0-"i C.. SHEET_j_OF_b..._ 
EXPLORATORY BORING HOLE DIAMETER ~ ,, 

SAMPLING DAT A Field location ~ g / f- \s-r~ ,,,,., I\ .~i ( Q) f- U) ,, C #/( E ~ UJ u a:: 
UJ c.. (/) tl•'"""' UJ a. >- LL => => . ...,, 

tJ 1 f- ('.) _e, a:: cc 0 ~ 
o~ ,,01'1) er: 

a:: UJ (/) zo UJ a:: 0 UJ ~ (/) UJ a:: ..J 
~{C> 0 :i: ..J :::iO ..J UJ a:: > :x: ..J :x: ('.) 0 -UJ ..JO~ c.. :x: c.. Cl'.) - 0 :;::w f- c.. f- Cl'.) 

:x: ..J N f- :i: f- . :i: :i: u 0 :x: c.. :i: c.. :::! :i: 
f- UJ UJ UJ ~w ~ => 0 w ..Ju UJ ~ w 0 >- LITHOLOGIC DESCRIPTION 0 :;:: a:: 0 (/) :i: (/) z u:: a:: Cl'.) z OC/l 0 (/) (/) 

s,1 nl. - r">I Ida DK BLN - RL Ve/i,c_e fZ.4o,r I~ ,__ 

- , '1 1 Nl,Ol~1 Ste., T ~"Ail~.: Ce,,,-. 'l d-,., 
Vr SA.Vu MOIST - •V A,. 1-.. ... _g 

"\ .1 - ~ i'>lai I - ., ~di V 

' -
"~( I >.,l ""'~) - / ~ ,.M.-. 

.i/\ 
'>{ , 

.tv.,J\ • / " • ,,,(} \I ' A. ~j I . I /I .VT / -
l.l ~ - , .. , . ( tyl V ~-- L I I , ~ .. I ,, I 1 ~ \ .... ,__ 

.. 1815"" . ... ~,;,V 
. 

V , .. , re ff - -· .I -._ .... ,__ . 
~ lo \, 

, .. - ., ~ . II, ') P.JJ'J V r l l c,..vt f {,-Le-1 ,__ 
_;,, 

r'\ 1 0V ~ t S1mt-<,lf-. 1. -ft/J.c{e.,,1 dc.,,ur ' , I ,v § ' ,__ 
l, ~ \ , 

~5 .s--~ o J ~ ~ V"' l.e -"'E-e. - LZ /jc1 n, T ' I - " oec ~ t " I ' 1 _S &--ti-. I I r ·- _,.f!_' 0~ .. I ~" -t., s -~ ' ~ ' ' - - V ~'> 
. ..., -- ::.. ~-l, ff{;( - - _r_ 

- Q 
< .< - 1•· -~'--- " I •V 1, I,' ' Q -- i ~ e,1 Ll S f'>- ~ 

r-- ' 1 
,-- .,v 'V' 

' _g 
1, J -- .. ~ 

- '~ _.._ 
(I ~ c~ - \ 1 I • -- , ., I 

\ § , ~I tA/VD Llfyf-1 T r,,~6Y -1,--...,tr,) r--

Gf,fG O\QO ~ 
,~ l · L. 'tf(L "'i, If- -1-rArt. dLn ~ / r-

,--

\ § "- ( Pu'tld 1 /2, ~ ..,,5 -
,--

d/ • II { z '-./ilf\t. ~> (1. .~-15 - - . 
"" ... ~ ,--- ' § Dk 1,,.,,.. hiL,tL_ cl1vyf-J1/,.. s,,,....t -

,___ .1f- v"-""' t 1L11.t ~w..-,.c,.. 
\ Q I 

,~ 

- \--0 
Remarks: 



Attachment Figure A.3-4

~ 'fl,.ANCHOR 
\.L, QEA~ 

LOG OF 
EXPLORATORY BORING 

SAMPLING DAT A 
Q) 

0:: E ~ w a. >-I- (.9 .e 0:: CD 
0:: w en zo w 0:: 0 UJ -er 0 ~ ...J ::::; 0 ...J UJ ii > (/) en 

UJ ...JO <i: C.. I a. Cil 0 s: UJ 
I -' NI- ~ I- ~~ - u 0 I 
I- UJ UJ UJ <( UJ <( ::, 0 UJ ...Ju 
0 S: ii 0 en ~ (/) z u:: 0:: Cil z 

- 5G, ,AL et O I 

- k -~ - 0 ,v --- ~-~ - I ~ -

1l 
[\ ---

- oroc ,x - ~~ - ~ -
~ "' ~ 'I ---
"4--- f L' 

'(> -
-
-
-- l'U,i l'f 

I ----- ,~ 

------- G5 01.tC:: 
~~ -J1 --:> - ,I ,..._._ 

l<IIIJ - ,AL --

CLIENT/PROJECT NAME: IPC/MIMC - SJRWP PDl-1 _ _ _ BORING# °SA.t!) l, Q 

PROJECT NUMBER: 180557-01.01 Task 03 DATE BEGAN ( l l,{Jj 
GEOLOGIST/ENGINEER 'f"",, /..tq DATE COMPLETED 11/~ftft 
DRILLING CONTRACTOR: Car ade TOTAL DEPTH '-(tJI 

DRILLING METHOD j I ~ 0 "-~ SHEET _z_oF ~ 
u"l HOLE DIAMETER 7' 

Field location of boring 

I- U) 
w u 

<;c.t p~ I w c.. en 
LL ::, ::, 

0 ~ o-
UJ 0:: ...J 

I ...J I (.9 0 
I- c.. I- Cil 
c.. ~ a. =!~ 
UJ <( UJ 0 >- LITHOLOGIC DESCRIPTION 0 (/) 0 en en 

l'L~ 11 s--'2.0 1 '' ~t:. .A, (-.G£,.c; 
Z.\r I "l..Ot~' ~\.J"" GD -

,/ l,'L ~ ~ 
... t, 

ii 
'Z, J ior-

e,. ";~',r 
t 1 k.~""' iLO' '1. 

l..r '3- , (\V 
"l § i/ . -., 

" 
/ /'" _L , 5'fcl fi~ I~ U ~ --._ , F\. /' / 

'I,. § 
I 

I /\..'x X\. ~ V\. . x-\. YV\/ / 
I / /'v<.. "'·~-})'-..~ .\.Y'A \X\. / 

I Z.. z 1, ,, / ✓,~1/ / -~~\)(~)( , ... 
•V - I 

L. § Sv.- 2S- ~ 1. S" 
\ ~I! • 

t. ~ - c;. C>,r/1 ..... , 

!> Q -- ~ 
) ~ i:-Li'lrv 6 h .. ,~so 

31 
I ,, 

1 ~ ~ ,,, <,_,.,,. 

) J 

3 1 

'3 § 
.. ,.J 

- ~'t.'1 ,, ., s < o lulk ~ T'A, 'S .. -..A. 
-., 1" L JI'-.. -/ l'J t ~ _i ~ r. 

~ § -
' 'f 

) z ~--v t.rC~-"' \.I "'-~~ ... le....-. 
V .. - V 

- ~ § sr~,,..y- --I-et +c,,, - ~,., 
- I d ~ 

1~ 
(i) ~" 

·- '-.-
1"' ~-- . - .. .,-- - A "- •i -

n\. H - "\o fJ r:;'~V IV"'V/V ' Vf..--1'-I 
Remarks: 



Attachment Figure A.3-5

CLIENT/PROJECT NAME: San Jacinto POI Investigation BORING# :i"(TJ'tJ OJ() 

\!:,ANCHOR PROJECT NUMBER: 180557-01 .01 DATE BEGAN j //!?/I 9 
OE.A~ GEOLOGIST/ENGINEER: Case:t Janisch DATE COMPLETED Jll(fr/i<f( 

DRILLING CONTRACTOR Cascade Drilling TOTAL DEPTH 3/0. 
SOIL BORING LOG DRILLING METHOD: J~n,-i PAGE _I_OF 2 --HOLE DIAMETER 0 inches SAMPLING METHOD 3 in. b)'. 

... 
ft ... 

0 SAMPLING DATA Field location of boring 0 (/)-.::-
J: I- G) 0 I- z E w I- ui' w :::, E c _, 

w 
D..g 

::iE ., 
D.. 0 11) > w ·c: ::iE C) () J: >- ,, u. :::, :::, z ~ :9 0::E < ~ o-::J ~¥ (/) 0:: _, LITHOLOGIC DESCRIPTION D.. 06 

0~ J: :r C) 0 
::iE 

_, ~ 
I- I-

::! ~ Den., moist., color, minor, MAJOR CONSTITUENT, Non-co ::::::. () ~ D.. D.. < SAMPLE ID w~ w w 0 >- Soil 
(/) 

0:: !::'. 0 0 (/) (/) GRVL • SNO" FNS 

5S Jq \7J1Jo W - Gut 2,.. D O • 2- f:{{ u- i.'6· J4,.,./J , J e~Je, D/"J..,11 1 r, tt7 s~.,cfy G/tfUE L Co Js- 25· 2 '1 i ,}l:IV 1 Gf1 2. i Si O01~ 
'i i Z..I .f . V rt,//· . _ 

/0 ',() fj 2. 5TSRi1 ~o - G Ci z 0,1 1-L( tl.L ,.a - 1£6 . ¢"""" -tc) ✓,'! ~ st,1Mr1 f.wty f.rl, -I , I 7- I0:iS g 
12... S L.O{;jq eH ·t.J•J t, 1'.,i tef Mvr.,e/ I.if/ p d"-v.,, -i-.,, I d'7; /5 .. - - ... I 1 ML /5;•1 If 'i:t'fr t. 5~NP. S1 I S';; S ,]:., iO - G C 3 Z . 0 '1- G --- 1d, - 'S'L: ( .,.._7" 6/ / e,~/1, ttt o•:v, 6/-'.-., I! S tt,.J))' Jiq - 3J ?o Li / I 2. O § /'t i,. 

!? S/...o&.~U cl- 'i.z..-C, J,t.Yo/1 wt,,:>i; d;fl, s~y $:tfy, ·1,.,,/J',,,1-.c; 7 e " 6 CL./tY. 
5:) 2. 5usdo:,o - Go 4 2,0 l-K f1L, b-C.'1: f/l /. 'iJ - 'H' ,.,t,N•, ,,...,.~t 

'1 fl 2> 7 CL C.'1 - if.· d.k ol.'vt> tJY-J,Y,.,,..cJ:5f
1 ,-, . .rt,ff CLA!' - - /O C. - ~. ------Cj SLDb~I 

§ ML 7,1 -l/J• Jh brawi,
1 

o/a ... p
1 

sf. (f'
1 

so. .. "J SiL7 - 1-6 8d ,I 8' 
5~ woH 5'r 5"13o ~ - GOS" / , 1 'X', tu u, 

r-ru f,(A . ·, l'dt,/.-s -( 0 lll,VPY'1· I ~ 1 I 3S-

~ ~ <:" • ~ ,v . 
I 2 S LOC9Z. Cf. 7 /0 . fc..,. 6rf""t."t )'>--et/ A'l.sk 

~ 

'Y g 1/L S6 (Q 
,j 3 S'JJ(363o - G 06 2 .o (0 · i 2 

7 t;s- o 11 
?i __ , __ ......... 

,./ q )i Sl1 (/,11 -Ji.6_, ,,vitJc·~t, ..-i ._ Je.,5~1 , {. r-1 "'' t brJ•VI ~5 V cJJ-/ 51 J803<> - C 07 1. 7 I l-l't I - 6) Yo ""'1(f( •";) j II. f ,{t1 fANO (" f ,1te f;AtvrJ} Cf /ZOO lg 
ID 

12~ , .., · f ,1/.( <'I /0 11 
~) lvOJI 5T frjoJ> - C I\ R 2.o ri 1-1b 

1.. I 2../ <,· /§ ·-z--c- / 
1H, r is:/• le,.;~ ,.,I, ;fl< /1 ,M(J, j ,: S e, ./I, CLRY - - /f(; 

1..1 '5LO~'r3 S Nr"'t 1-" 1 - iC ; w_ec, l w_se, l , l''«y v. f.,,e f i'Lfy 'ia,u;f., 'I/ ½ Gs /§ -- - rJI:' Z'6 5S ~H \·-:ff 1~ 010 - 0 0 CJ 'i...O 1,-rr :,;,-,.. l!)t·c..-r,r,o ... "-f , .. .... ,11..,f:iv,(f 1/ f •"1r t «I: r.,-,;l'~ f../1 ( --·-·--- y,,. ,>.,t~ t I I tZu; ,z CL ?{, -If,. ·. YA //, '/~I '1.f/ a6,,ve.. ~(f.Jt..,.c'(" I. . I 1.(/ ~, I,.. /§ ~~ n,'i·-;t : d~ yr""Y "J'~d,"J._ ft:, v'"'I i v. so.Pt:-,~:1 c-
6(,/'ltlr ,-,:11 <!L.A. 1/. i rwce "l'rlf :c l°:6t6 ,

1 - s· "ts 
I~ l 

;..- t . 
. LO 

marks: No O = No Odor AOPP = As on Previous Page SAA = Same as above 6 = change 
Notes: f--10 ' ,,;h/t'?; ' S'L ob 't~ ➔ Si ➔ 

If 



Attachment Figure A.3-6

CLIENT/PROJECT NAME: San Jacinto POI Investigation BORING# 

\C.~r~~ PROJECT NUMBER: 180557-01 .01 DATE BEGAN 

GEOLOGIST/ENGINEER: easel£ Janisch DATE COMPLETED 

DRILLING CONTRACTOR Cascade Drilling TOTAL DEPTH 'Ji)~ 
SOIL BORING LOG DRILLING METHOD: PAGE ~ OF 2-- -

HOLE DIAMETER inches SAMPLING METHOD J in. bi'. z. ft 

0 SAMPLING DATA Field location of boring 
0 Cl) ~ :c I- Q) 0 

ui I- z E "2 w I-w :, E -' w (.) 
:E " a.. 

0 "' 
> w a.. Cl) ·c :E C) (.) :c >- .,, u. :, :, 

z ?; ~ 
0:: E < ~ o-

::::i ~¥ Cl) a:: -' LITHOLOGIC DESCRIPTION 
a.. Oo 0 !/ :c :c C) 0 
:E -' st I- I- IO Den., moist., color, minor, MAJOR CONSTITUENT, Non-IO S (.) ~ a.. a.. :::! :E < SAMPLE ID w ~ w w 0 >- Soil Cl) a:: s. 0 0 (/) (/) OIM~ SNO" FNS, 

St IA0 t,, s-rflJO; o - c-:; 1u 2 , 0 2.0 -2.2 

\ 1M &,y v. rt'f ty I: f"lf /Jlj ,'-1 st 
I 5 L(V ·z1 

i ,t_D6'1'i 
~/ 

I 2.g -J/ 

2~ 

-z.~ 

-~ 
)J /2. S .. JS/3030-- GI( 0~3 2f-27- SM Wtt , fYl , tlfnre JV-"Y r ,"{fr ~ f/1..A/◊ - 'To , I l o 1 s· 1 Y60 ~ /ie .. v1J -sa.rtds ➔ re1iqct.f ,:a,fclr.e/'ff ;,, 

1.3 s LOG'l .:5 5'/'Ts 

~ / I) '2l,_ 

~ 
I 

'l~ 

-, Q 

r5 /0 ,tr:5A03b- G i 2. ~- r;;- J:)- J2. SAA 
n i'1 /5' 3 1 
jS 57 o f/ib 

..v ls SC 1/l. Gr .Ji 

J~ 

.f~ 

3§ 
')5 /0 5"1SA010 - &13 3.f"-]7 

zq 5'l. 0 f/f1 ~ Q 
t I 1'-130 

\'I °{ 3Z 

1§ ---- ..-••---·-
;Jex,i.(.Mli,t T CL/4.f (v. ~ f : f (-' I o(,.,.M(/J I l 6,.Jwr,~ 

3~ ' 

1/ 0 .,.l CJ.@ L(o~ a ,~'t,, -
Remarks: No O = No Odor AOPP = As on Previous Page SAA = Same as above {).=change 

Notes: 

.. 



Attachment Figure A.3-7

CLIENT/PROJECT NAME: IPC/MIMC . SJRWP PDl-1 BORING# j~$&•1IJ .,...,, I , 

'£~~~ PROJECT NUMBER: 180557-01.01 Task 03 DATE BEGAN (( { ~ '1U 

GEOLOGIST/ENGINEER I"rl,(,1 DATE COMPLETED 

DRILLING CONTRACTOR: Cascade TOTAL DEPTH 

LOG OF c...t)('~ r 
,t-AA'"O SHEET_j_OF DRILLING METHOD s tJ ,t. (.. 

EXP LORA TORY BORING HOLE DIAMETER 1- "1 ~A _..._ ~It 

SAMPLING DATA Field location z:g •:r-fro] I 
- Q) I- U) 

0:: E ~ w (.) w Q. (/) :::, w C. >- u. ::, ::, I- (!) _e, 0:: er, 
D ~ o - 6.v--0:: w (/) ZD w 0:: D w - w 0:: _J er o~_J ::::iO _J w a:: > (/) (/) I--' I (!)O w --' 0 <( Q. I Q. co 0 s: w I- Q. I- co 

I --'NI- ~ I- ~~ - (.) 0I Q. ~ Q. :::! ~ 
I- WWw <( w <( ::, 0 w --' (.) w <( w 0 >- LITHOLOGIC DESCRIPTION 0 S: 0:: D (/)~ (/) z u:: 0:: co z 0 (/) D (/) (/) 

- '1tO ss ~,.r~ /1. -,...,_~ ~Lf'I +-""" t ~ . Ju,-< c,(c.~, 

- , 5" 1 k,I,( (! , jJ hWl'C.. (' ~t.ih-- e,t....._ i. I 

/6 "' ,..~.--c +o '-"--, Nf- 2, I .. 
.....__ 

111 ,, 
~ 

., -- ~' '110 (M_IJ '1 a-S~n. h. iec...n....( :~ -- - ".-Li C, -,~ -- . ) J 

-- ,r be.Cf 
~ II 1 1 cµ{ 

I - 410 ss (J' ,,. 'i ,. C e. L,, ~'-- • ~.;.v~ ~,.., ... / - ~/ ~ ' 
_ 5 C' .!"-_,, .c, &,i.'t ... .,J,. I).-"" ,...~ ---- " 

, . , ..... , 'I / 
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~ 
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j ~ I- '. c/',,.. ~ V-< -- I 

"'f C, ' -i ., -i- -r ~"( ·~- 11,-,d" Cc.,, .... ~~ ,_ 
\. .. 

~ 
r,Jj, ii, ,v '!, ~ - O~"° ~1.-l}C.·~, 

10 .J ~~ .... IJl,(7 J CA,!;> "'--tr--

E \{\ti- - ~ U1-
~v j' 

~ II' ~ - ,, 0 - ----- 101{ IW1 ~~J 1 • .1. £. t" &-S ~~ r 'i l.tL.1 ~j . ~ -------- , 
I"""' ,~ (1 

~~,\~ 
~, S"" r~u ~JL,I t-... "'1. c;-A}A Tl,~-:: - , i, ,,..- ,, t i CtL.- r ver - ''JP# C. ~ St,14 l 1.o..A-' -<..- ... -

1 - , 
- ~,o ' J 

ln --
"'' ' 1 " -- jq~ t ~ C.:1 ~~ A, It, "v-- \4-l' +.. ... 'l-,~ a\a, 

\ § 
. .___ . t'S' ,l ~ -. -- ,l 

-- t'\ 
\ § --~o~ 

' I °' . . 

---- ~·., O\>?.\ ._,o\1 
l z 

~,--- t-ll'- "'_,... tfk.--',rA 
~o~ t\1.i' - ,-,. i. i! ((.,J l"" ~ .,, ' ---- I • n\\.. " 

. ---- \ 
l § ~ ' ~I-" ---- 't< ---- 1, 
( ~ ~,, ' ----.._ • Lo " Remarks: 



Attachment Figure A.3-8

CLIENT/PROJECT NAME: IPC/MIMC- SJRWP PDl-1 BORING.# C:..~c11(J t ~t ---
PROJECT NUMBER: 180557-01.01 Task 03 DATE BEGAN ll (f(l i' ------
GEOLOGIST/ENGINEER T ,,_re, ~1 DATE COMPLETED _ __ 

LOG OF 
EXPLORATORY BORING HOLE DIAMETER 

DRILLING CONTRACTOR: Cascade 100.t TOTAL DEPTH. ___ _. 

DRILLING METHOD L,l _xC. Sih .. ~c. f;r,&M'SHEET '2-oF __ 
{,~ 

Cl'. 
w 
I 
lo 

--
r---

r----
---
r--

r--

-, -
r---

r---

--
r---

r--

,__ 

-
-
-
-
t--

r---

-
-
---
.-

a::: 
w 
l-

a::: w Cl) 
0 ::i: ....I 
....IO <i: 
-' N 1-
WW w s: a: Q 

Remarks: 

SAMPLING DATA 

(.'.) 
z Q w a::: 
:J O ....1 W 
Q. I Q. CD 
::i: I- ::i: ::i: 
<l'. w <l'. ::::> 
(l) ::i: (l) Z 

E 
C. 

3 
Q 
a: -Q 
u.. 

4) 
g 
>a::: 
w 
> 
0 
(.) 
w 
a::: 

2.. 

1-
w 
w 
u.. 
z 
I 
I
Q. 
w 
Q 

t--+---+--+---+--t-,-,' ---+--f t 1 
Lvoft 

~-~v=-t~-+---+--+-2--;-~ i i 

1---+--+--+---+--+----tt. J 

t---1----t---t---t---t----; l 1 

t-+--t---t---t---~/~8t-~ ~ § 
/7 

.... -~ .... v--.--+----+--+'-1=-5·-+-____, 1.. I 

t----+--+---+--t---+--f ~ § 

c.. 9 
1---t-~--+--------f 

~ ~ 1 

l---+--+---+--t-~........._t-----1 11 i 
t----t----i------,t-----t--- ~ J 

/ 

~ 
~ 1 

t-C,-,,,--+ -, ll-"-·•...,c.a.+-~--+--+-·-· ---+--t ') § 

i/ 

t--lr--t-----t----t----+---+----1 

I ""' 

/ § 

'1 I 

} § 

in 
(.) 

Field location of boring 

Q. Cl) 

::::> ::::> o~ 
a::: ....I 
c.,O 
~ ~1--------------------1 
Sl ~ LITHOLOGIC DESCRIPTION 

I 

_ f I I 



Attachment Figure A.3-9

CLIENT/PROJECT NAME: San Jacinto POI Investigation BORING# J J 0_60.l.J...... 

v;,~~~~ 
PROJECT NUMBER: 180557-01.01 o ATE BEGAN ,1 I rT /._18 
GEOLOGIST/ENGINEER: Casey Janisch DATE COMPLETED 
DRILLING CONTRACTOR Cascade Drilling TOTAL DEPTH 

SOIL BORING LOG DRILLING METHOD: s:"" :c. PAGE _l_oF _ _ 
1~00 rt,,r HOLE DIAMETER C inches SAMPLING METHOD "3 in . b:t ~ ft 

0 SAMPLING DAT A Field location of boring 0 (/) -;:-J: I- Q) 0 I- z E 
"2 UJ I- "vi UJ ::, E ...J UJ (.) ' :E ~ Q. 0 CIJ ·c: :E w Q. (/) 

(!) (.) J: >- .., u.. ::, ::, z ~ :9 er:: E <( 
~ o -

:i UJ al (/) er:: ...J LITHOLOGIC DESCRIPTION Oo > ~ J: J: (!) 0 Q. 
0 ~ :E ...J st" I- I- Cl Den., moist., color, minor, MAJOR CONSTITUENT, Non-Cl !:, (.) 8 Q. Q. = :E <( 

SAMPLE ID UJ ~ w w 0 >- Soil (/) er:: E. 0 0 (/) (/) 

"""' SNO% FNS,-

$5 J f[SROJ'1. - 60 I I .. 2 o-, ;-;a 0 -JS" J'~,5fl _,,,:/, efo1,-) ._, Wow" I 1. lfy ,5,.,..Jy (,O I S ,1.5-I i I li11 ~- 1 G/1 Gruo/(l (fdl)' I . 
it) )l 0'1 7'fj @, i.~l; 'd;~t to rJI,.. !''I to oi...lt. I e),,,,,,, ..,,,>.I, rill - 5· 9.S-

/ 7- i ,-ll. 
55 lj 1;fftJClJ2 - Go 2 /,t ,, 11 0201 ~ L:-,,., ~,,. (f/.6., ... , r~r,,..r,1 e; p., r,,,..,) j... 

b i'I (0 ~ S'1 t. -i.7 fl/A 1 

"1 fL. (> C, .,, z. 7 - l{.J 6.r.iw~ c/a ... , (v "1..· ,.,._. d MH -., e"r ,:lty .,..,. 70 :,c; ~/ ,o 1 t. J'AN'◊, 'f: U,' to j .U tr f 1 

55 5· s~rno:n. · GoJ ].. 0 l j. ~ C'. L 1. 3- % : /.~ /,,""'"" tf ...... 1 ~t-f+ 5""'''1 Clj'f - 30 7o G Ii 10 § i-rc-- <!,7 • I ' 

Lf. ,_ r-a . ;=:f; > t~ d"Y"r s~Nv - (."".(i ~o / l. SL 0f,77 

' 
CL 

,I 21 
§ cl/ 

S - S":1 ,,, c/111,fJt~ r/4. ... ti, i ,,,,.7 ,, tt7 51W~ 
s~3-5·c, 1, ) f.ff, ·'F"i' ,cl..-/ , ..... J7 {'Litt s·~· l.vo~ 5J5fJ012. - Ce'..f /,D r, V 

I..( i I,{ 3 5"' I DL . (;, r:i, t """·, Ci, .Ii.. r~r . ~ -- c fl 5 S" LOf, 7'6 s,~ -t.'l:,,._,(il x-011 ;uu.,t, CLAY w( ,..,>ti., "J"""'•(., /.,6~ - JS- ~.) 
" ?- !! . ,.. . ,t.~ l f>..d) 

5S L( .1~.fSO·U - &of Z,O 'frfo /;9°4 Y. :; r-.1-1-, .ia-"1/1 ~,-4)' r,;:,,~ >.ffy (LAJ,.,;/ 
"] , ~ 1 'i ~ A • AA • 

J.. ,j~J fJ¼>l-r<.,-{;7 (to/ - /d ,j 
7 \L 1'1C1'1 ''fC 

w /0 AL, SC IQ 
-,,,,. < " -:·1rf•t"J''7 

r;;_~ I Y-JS I< o 12 -GDG 2.0 'O ·IT 

' 
iu.r., - (, 'J 1 -ff I Ja,yi I .M,cl{l"' i'\ v. :;. If;- f'..5Jo/V/) 76 Jv -- ·- -I '5 / 5"()~ 11 SM '1 ~ I A r • r.. -~" 

-v - I V , :1. 

JI 'd' ,i 
s-5 2. $-f .5110JJ.. - (,1)7 /' r; i l ·/ '{ S/1/f, G.,-~rl-~s to (oore, ;WU):5 f- , 

t- i 5 ES ,~ 
3 i;.,d3S - lJ CJ · t'o >"< 0 r '" ii ,.--..i. 'J f:<, d.ll //'::. i' ,,/ l{ / 1 SILF 

S'S w'bH 5 J Jt] O J 2 · GO~ I ii l1-1~ 
- - - .. 
S'M :J i'-i 1

: 1 rcJe f Co V. lrrJ>,, we[
1 

s H1 f:.5'ANJ) - o/6 Jt ;5·30 /§ ( . /C, 

3 s·Lo(; ~o {f..e,..,;"j) 
\J 3 Gs / § 
5'' 3 5T5tJ0J1 · C6? z~n 1/G ·lff' /6 lj JAA i I f ~6 ,z 

.{ 
~v j I !! 

,~ 
1-o 

.,arks: No O = No Odor AOPP = As on Previous Page SAA = Same as above 6 = change 
8' I Notes: 5'i.◊, ro, 1 .... 7 

1 /I /l'i/lj oo>s-o, ~. ~ \ 
I 

fTM"r Ci.-llY@ fut/- . 
SLOQ(?-10-ti ' l1/l'tifri oC/OS-1 c/,,.yq,._ f't.(N~ r..> {lftaWI , 

,;;cty 



Attachment Figure A.3-10

CLIENT/PROJECT NAME: San Jacinto POI Investigation BORING# 5uJil_63-Z. 

\C, ANCH OR PROJECT NUMBER: 180557-01.01 DATE BEGAN 

OEA ~ GEOLOGIST/ENGINEER: Casey Janisch DATE COMPLETED 

DRILLING CONTRACTOR Cascade Drilling TOTAL DEPTH 

SOIL BORING LOG . 
DRILLING METHOD: 5101 ,L- PAGE ---2:_oF --
HOLE DIAMETER ' inches SAMPLING METHOD 3 in. bl£ 2... ft 

0 SAMPLING DATA Field location of boring 
0 Cl) --;:-
J: t- G> 0 t- z E "2 w t- U) w :::> E ...J w u :E 0 ro g? 0.. w 0.. Cl) ·c :::iE (!) u::i::: >- "O u.. :::> :::> z ~ :9 OCIE <: 

~ 
o~ 

::::i 

§I 
Cl) oc ...J LITHOLOGIC DESCRIPTION 0.. Oo J: J: C) 0 

:E ...J ~ t- t- ...Jm Den., moist., color, minor, MAJOR CONSTITUENT, Non-m~ 0.. 0.. -:::!E <: 
SAMPLE ID w ~ w w 0 >- Soil (/) oc !;. 0 0 Cl) Cl) GIM% SND" FNS 

iS ~ s J s-e11~1 -cro I .? 20·2L SM AO°i? ,Jf,,.Lt -f"'~w.~;16 (f;::,(') 
~ l5.(n 2- 1 

I • 

1 .flDC'll 
~ I 7 ·2- i 

Z...J 

t..~ 

1...§ 
Sflft <35 IO ~:TJ/50)2- 6/1 I, 1 25*2? 

Cf, IC:. i D 2§ 
? SL oc::i7_ 

''/ 7 21 

2. § 

l ~ 

] Q 
55 7 S"JS"A63l -G/2- /, 30-32 f/lA. 

17- J b 35 3 1 
JO S l oGiJ 

'i)l/ <x 3 i 

3J 

3~ 

] § 
14i'L {';"{ ,,'1 f'// f j .. /4~( ll<"j. (IJt<e) . ss L-/ ~J580Jl· Gt3 I ·0 Jj-Jl 5"i1rll 

c,· f(pSO 3§ 
"G 1lL00"!f'/ 

~11 '1 b5 3z 
3§ '- ::{ -

),1,_ ff/'/'<;.c~ \ /Jeq u JY1'11t CLA{ f:J,;U.., e>~·~ s 
3~ @ 3i1 6«Yv. <t11 caJ,1 l'e~,s f<u1.ce. . 

I 

'10 -Remarks: No O = No Odor AOPP = As on Previous Page SAA = Same as above t:, = change 
I 

Notes: 

>. 



Attachment Figure A.3-11

CLIENT/PROJECT NAME: San Jacinto PDI Investigation BORING# .f/.l Jv rJ 'J' <.. 
\!;, ANCH OR PROJECT NUMBER: 180557-01.01 DATE BEGAN ii I I ;r / R 

OEA~ GEOLOGIST/ENGINEER: Casey Janisch DATE COMPLETED 
DRILLING CONTRACTOR Cascade Drilling TOTAL DEPTH 

SOIL BORING LOG DRILLING METHOD: f'c,A ; '- PAGE _}_oF __ 
HOLE DIAMETER 6. inches SAMPLING METHOD 1 in. blr'. -2 ft 

0 SAMPLING DAT A Field location of boring 0 (/) -.:-:x: I- Q) 0 I- z E c w I- vi w ::> E _J w (.) :E .. a.. 0 (tJ > w a.. (/) ·c :E C) (.) :x: >- ,, u.. ::> ::> z ~ :9 a:~ <( 
~ o-:::; w .. (/) a: _J LITHOLOGIC DESCRIPTION 06 > ~ :x: :x: (!) 0 a.. 0 ~ :E J"1" I- I- ID Den., moist., color, minor, MAJOR CONSTITUENT, Non-ID :S (.) 8 a.. a.. == :E <( 

SAMPLE ID w ~ w w 0 >- Soil 
(/) a: !!:. 0 0 (/) (/) OIM. SNO% FNS , ss 7 S'T fi~td2 - G i 't 't0-'(2 & ( C, &i~O>I f c·Ar V. s--; ; r r, c/°"'11, o,-t,,,,s;,-I '8 /70S- :; 1 L ' -- ;~ 

( ~ SL e>G8S lro:..JI') I A,!~ /J (c,.:;f ,r;f r CLA'( _ 
I// Ir .f(j A L '-t i 

~ 

1 

§ 

Q 

1 

§ 

~ 

Q 

1 

i 

~ 

1 

§ 

Q 

1 

§ 

!! 

0 
narks: No O = No Odor AOPP = As on Previous Page SAA = Same as above 6 = change 

Notes: 



Attachment Figure A.3-12

CLIENT/PROJECT NAME: San Jacinto POI lnv~stigation BORING # Si"f'/J'0.:,8 

\£ ANCH OR PROJECT NUMBER: 180557-01 .01 DATE BEGAN 1 /- /~ · I!?' 

OEA ~ GEOLOGIST/ENGINEER: Casey Janisch DATE COMPLETED II• ('(-I~ 
~ 

ifQ DRILLING CONTRACTOR Cascade Drilling TOTAL DEPTH 

SOIL BORING LOG DRILLING METHOD: So/\; c. PAGE / OF 2.. 
HOLE DIAMETER ~~ inches SAMPLING METHOD '3 in. b:i 2 ft 

0 SAMPLING DAT A Field location of boring 
0 (/) -;:-:x: I- Ql 0 I- z E c w I- $ w :::, E _. w C) :;; 0 (1) !t Q. w Q. (/) ·c: :;; C) C) I >- "0 u... :::, :::, 
z 3: ::l ffi ! <( 

~ o~ 
:::i (/) a:: _. LITHOLOGIC DESCRIPTION Oo > ~ :x: :x: C) 0 Q. 

8 I :;; _. ~ I- I- CD Den., moist., color, minor, MAJOR CONSTITUENT, Non-CD :S. Q. Q. = :;; <( 
SAMPLE ID w ~ w w 0 >- Soil (/) a:: !:. 0 0 (/) (/) ...... SNO% FNS, 

5S "11.. STSJJO 13 - c;u i u,6 0-- 2.. Sf '/)-,M/d 6✓-,.,.,11 "" tXtu5e P-c S"AIW 1/.,a, ;:'tf ~ .... to 2C 
'f ,.. . •• r . . ~ • • ~ lg 1 _ I _I • • 'J .;, - ,~ - iYl4'( ()l;,«'1,( r,.,.,h /(;6~5 q J f ·JD 5'L...OC'{6 

\JI' '-12 ,,-,.,.,, (.8.,°1 i ;.-2.c;·' "'1• .'Jf I II l vo, e 1 0'11 f' fl1Alv ffS - s--;,S ' H5n03 3, &oz 2.0 2.-1.f -- -- cf"y"y r. S,1t!.II ' I 5'L O(;YJ ~ ~c 2.r~ : ... ~:,r, (~;i!1 j l '<( - i0 ..:!C 
2. I SSo 

,V 3 1 ~--"/.}. ·Aoc~ I 'f.:· 1./. f .<{A v~y, .... ~'.··rr·_, iorf cui S'J '-I S-"" J;) ~ .., ., C O=J I 3 'i--l, U. t"J ;)-._ -·--- '/ r · "'1 . rt/r, /1\r1J' ti j ,..,_ys J"""r CLl{Y, ~ S l Of; 1 2. 5 CL 
L I G 01· 

~ 
: -'('(t::J; o,"'t ,J.Jq,., 1, ,,,,,., fer;/; r. T,,...:.<11 f )Wlt/ 

\/ 1-, l~; '1/l t ,'v,1 r 
S> ((J' 5T5t7J:"j3-v uy I , 'ii 0-i SAA 

7 ) LOCt➔ 
1 I f>zs· 

V !.f SG PL § 
rs 2 ':i'T5<~03=1 - Gos- I :1 ,i',/U SAA . 1r:ue (.) l'J - 11'11, t. 

')__ 'i LDC"fif 2 
3 IG'3'1 ,.._ .............. 

(?°IS! JMer fj(, l ouJ Ii' ciL,.r, fArvn ~I 1 :}Q ~- - Co 7~ 
D !'ii ~ r .r(lo 3 3 -Go, I. ·,. //)-/2 

\ 11 
~ ~ 10 : r,c.li'/ fv Jt.. 1f'lr "tv Ori'. 'f 1"1/ f11J,, Oy Y·Yi.lr i'5 lf/f'" -~ 

10 Cl. Cl.14.Y 
(!ll 2 • " \ 

'I' jl) l2 5/1 G,-... vil ? [o U.'--. 
~s i SiSM JJ· r..01 I l -1 '-f 11·~ -i'/.~ -'-/I , ,,(,,Je,oe 

I 
i 71"'( ..,i bro.v-" M>t'~ ?D it I 7◊5- (3 1t.rt7 f,Ht F.'c:ywO , - JC, 

L{ ' 2 - I Lf; f/JA 1-->--

~ 11 I~~ ;~1. (, 5Alr ' V 
ss , 5· $ J $'.(i C> ,13' • C,(>~ /,'! 13/-1 b ''i-L - ,,, 1f'c,,;),n to l'tht 7r1. , i '1 st... or,~s i .§ S'to.ily c'U..Y /a.N11A 11' 0,,rf €' J '1 -1 l- 15', l I s jC~) 

I § ~lL ~~ 5& AL G5 
5-;. !Id, cl"'rr /41, "to 35 S°'il S i?05\' - Go·? 4.. u 

' " • (7( -'li1A I ~c.,,f J"tt.'y ,v f r--y , w~t-, (1N>t? - l c_ 
1 ; I 01.f 'i 1I I 

~ 
3-
.1 I § 

12 
-

20 
,,arks: No O = No Odor AOPP = As on Previous Page SAA = Same as above Ii = change 

Notes: S'i. ()[,'{'f. r--7 ' 
I I 

t) 900 • 2..3/2- I yr.y s.,,,J'y Ct. Ar @ 6.,~ 

flD C5'v1 
IO·· I 1.. 

I 

I Cl1,(0 1, 3'/'2.. I 
I 

61'~ \tip, r,1r, JAM) c~ be('( u,n,i 



Attachment Figure A.3-13

~ 'ft_.ANCH OR 
'V....,, QEA~ 
SOIL BORING LOG 

SAMPLING DAT A 

CLIENT/PROJECT NAME: San Jacinto POI Investigation 

PROJECT NUMBER: -=18=05=5~7-0=1=.Cl-'-1 ______ _ 

GEOLOGIST/ENGINEER: --=C=as=e~y-=Ja=n=is=ch'-'-------

DRILLING CONTRACTOR --=C=as=c=ad=ec...:D=n=·m=ng.,.__ ____ _ 

DRILLING METHOD: _ S, __ ,1. __ t_.,.'( ______ _ 

HOLE DIAMETER ~ inches SAMPLING METHOD 

BORING# s1..r 80:;,:; 
DATE BEGAN 11/ /Z/l<B' 
DATE COMPLETED 1/ lf'fllx 
TOTAL DEPTH '-f{) . ~ --'-- --

PAGE 2 OF 2-
:r in. by 2._-ft -

w~i--------.----.-----1 
I- ell 
z E 
:::, E 
0 l1J 
() :I: 

0 

Field location of boring 

55 
I 

S.) 

, I 

IW 

~ :9 Oo 
...J '<I" 
m:::, 

/0 
"I 

/ 7 

7 

SAMPLE ID 

S'fJnop, -GIO 

12CO 
Mn Aecoverv 

I 

n2.0 

G5 

Remarks: No O = No Odor 

Notes: 

c w 
...J 

f Q. 
·c ::!!: >- .,, 

D::;e: <( 

w a: w > ~ :I: of I-
() ~ Q. 
w ~ w 
D'. !!;. 0 

i t i lO~z. Z. 

l~ 0' 'II 

J()-J2 

I-
w 
w 

~ 
u. 
~ 

Q. w 
:::, :::, o-~---------------------,-ffi 5 LITHOLOGIC DESCRIPTION :I: 

I-
Q. 
w 
0 

:::! ~ Den., moist., color, minor, MAJOR CONSTITUENT, Non-
g i'ii Soil --~ SNO" FNs 

2 1 

2i 

2.~ 

1.Q 

'2§ 

l z 
'2.!! 

~ 6 J -

1 I 

j Y'f ;Tr.,; 2.0 . .... l[O 11-',tefr..f-r'r,,,, . ri,- {)~,rtt>.:P 

ACJt'/J, D,i e /'/1\1• !/~v~t 

J .:::Call------.1 lrc<A t,uMc»tf CL-1( • 
.32 C /-t {1( u if A '(Vo/ 1,,.,_.-/,j tv (///ee1,i/f h 6roi-(J#'( 

!./ 0 /)~ =- 2 ,0 ·fr/' 
-AOPP = As on Previous Page SAA = Same as above ll = change 



Attachment Figure A.3-14

CLIENT/PROJECT NAME: IPC/MIMC - SJRWP PDl-1 BORING #'5:JS,(b;c.(jr,, IQ' 

'£~;~0~ PROJECT NUMBER: 180557-01 .01 Task 03 DATE BEGAN \ ( \ I O\IS> 
GEOLOGIST/ENGINEER Ton.e"(...(_. DATE COMPLETED 

7 

DRILLING CONTRACTOR: Cascade TOTAL DEPTH 

LOG OF DRILLING METHOD i" S of\.~e, SHEET_j__OF _ _ 

EXP LORA TORY BORING HOLE DIAMETER ~"· 
SAMPLING DATA Field locl boring 1;~ s .:r Sil' 0 )''{ I,; ..,0 1 J 

Q) r en 
et: E ~ w (..) 

w a. en w a. >- u.. ::, ::, r (!) -9: et: <D 0 ~ o-
O'.'. 

et: w en zo w et: 0 w - w et: ....J 
0 ~ ....J :::::i 0 ....J w a: > en en I ....J I (!) 0 

w ....JO< a. I a. co 0 ~w r a. r co 
I ....J N r ~ r ~ ~ - (..) Q I a. ~ a. ::::! ~ 
r W Ww < w < ::, 0 w ....J (..) W<I: w 0 >- LITHOLOGIC DESCRIPTION 
0 ~ a: 0 en ~ en z u.. et: co z o en 0 en en 

ri5'"0 ~~ t\t.,'z.3 lo ff < .. ,.J.. ..[_ Ca#\. (I_ N\ ~.-LI~ (tit-- > ,\ FA ,. ~ A'-- £,rft. M ., illJ. \\ 1 PC C... ("Oo+-, - ~ 
, V l - I 

- ,, ~ i - \') oo ss 0(, lJ ~ ~ ~.s ,J -- t... .y( ... ,_.{_, 
-

I ~ - , ... 
- ) ,i, 1 ·-- ,1,s-- ~ I"> o\t. 1) ~s bov(. ~'-t.,l( 'l. oc<-- ~ Q - . ~ --t - J l I § - . - \,,, d\#"1 \ - ~ l 1'1a4. - v ~ so.-;::J. .. '" .. w- \,~ c~ ~ ',\ - \ .. Z 1"1L ~~1,Uc,. ...I.tr~ \,)""'7 L.\utk- '• u.-4-.!t ~ - 1., '--~ • . 

' ·-
~ ,~., .._ I § - \1"4S' ff r,~• T 

't ~-q L "" . c(.J(.5 lvv~ r ~ C. - ,&, i ~ ,._ t,t;? t ft..'4' M 'S~ S"c,...c_..[.. !a~ - f>'-~' ~ -.t l ,.U t. .r-t ck S" sf ..... ~ - J,. "1 I n ,,,,,- .... sr "'L v1, 3~ 11/wl,Y /pt( ·~ - 1t100 re.... ~ <" lJ.- s ---....4a>'ll <°' '> t.voH OL 1.a -R De...,.._, - .. , .. : c. L. .rt~ , <..:.....s +"" 2. 11 -- Ar(.. - ,.;(" '1 5P't It- ,-i... -.,........ c-,-" M..dv<-~ 1\c..ll.r - '~ ~, /Ci l2 - l4lO ~ r4I\ ~~ to-(( • f tt,l. ~ .J 'f <.,. C, \.,t,t' OL - M.;__J-~1~ c.-.vU. L,,W-l~ .,___ ,~ Lt rl..J 

.J, • ~ ~•"'-1...-n"-r 
. 

- ~ ,~ ,1 -- \"{W l),;~, { '1 SP ~"'- .,( £.~ , ti£ -e,~f\. L (l(c ~ ti-~~ - ~ ll-t ~(.,J~ 
7 - ,t (§ 

l er' 
~ 

.. l/ n,, I§ - I"{ l!c? C. ~ ''"' 
/J. 4i , .L avt. • <. r IA IJ l'1.( - ~ 

. I IZ -
C - 1 ,~ I§ - r t; ,J"' -
I IQ -
~ 

----:- '\ ,; 1-0 
Remarks: 

0 ..-l ~ , ..... \ .,,,.L ~~', \ (£.,', 



Attachment Figure A.3-15

CLIENT/PROJECT NAME: IPC/MIMC - SJRWP PDl-1 BORING tt<, <. R1J'-I f '(' I~ 

'£~~~~~l? PROJECT NUMBER: 180557-01 .01 Task 03 DATE BEGA~ ldtt,1/{ 
GEOLOGIST/ENGINEER T ..!)'2...f. LL.. DATE COMPLETED 

tl 

DRILLING CONTRACTOR: Cascade TOTAL DEPTH 

LOG OF DRILLING METHOD ~h ~,e::,"'\..'.c. SHEET____k_OF __ 

EXP LORA TORY BORING HOLE DIAMETER ~ 'f 

SAMPLING DATA Field location of boring 

~ I- en 
a:: E ~ w (.) 

w Q. Cf) 
w a. >- u. ::> ::> 
I- C) .e 0:: (0 a ~ 

o ~ 
a:: w Cf) za w a:: a w - w 0:: ...J a: 0 ~ ...J :JO ...J w ci: > Cf) Cf) J: ...J J: C) 0 

w ...J O <i: Q. J: Q. co 0 s: w I- Q. I- co 
J: __, NI- ~ I- ~~ - (.) 0 J: Q. ~ Q. =:! ~ 
I- WW w .,i: w < ::> a w ...J (.) w-:i: w 0 >- LITHOLOGIC DESCRIPTION 
0 s: ci: a Cf) ~ cn z ii: a:: co z o m 0 Cf) Cf) 

''""\) <\ ~ t,\,l' ~ SP C.. r e,u '-- <.. r---tA l l ff{ I .... _J <:.,.,.~fl-<, IA-
- ..l. 1.1 - c;t,,.."{ ~-c-1 \. i- '. ? <" r .. .,, - .. 

I - ,_ '1., 6 -
IN~ ..,~ - J -- 1 -

-
I, -~ 2§ - 25" -1,. 2. 

- ,s-v ('> \\,1\ I . ,..,,tf c. L - - ~ T "'i '-1J \.a..({ fr<---;=..J ,- ~-·'- I.. ct-- '""-•r ~J.~ ~ .tt::_ rl.A-. WOH § ,,., : ~- 'l s-fr .I:' 

- Lf - ?(,.l. - 31 . ~ 
SP, <:re,--1. , Se,..--'. 

- ; ~,.. z - .u \ II~ -t-r., -sr - -
'-

- I - ■ 

§ 
. a,-3i - ,,J - ~ .._ 

.._ 

\ ' - I I ) Q - \S~o sf" nla I I ~r ~ H.";L,lb-l 7'- U \z.. 
- 1 -
- ', ·~ 6 - l\,C,. f.J~ - J -.._ 

1 -.._ -
.,./ /, ~ ,1; ] § "• - .A_ 

.._ I.~-'""" 

.._ ll,l( (. '> 8'11 ;"(> v l \h ~t.(l' ~ \ l (O~(L ~ r-.Jl-. 

' § • • I ,....._ < poo--. 
- 1, - ,, ~ z -- § -- ~ -- 0 . - - . 

Remarks: 
( (.. ~L'-\ ~L, ~ ~ \,i':) 



Attachment Figure A.3-16

'£~~~~~ 
CLIENT/PROJECT NAME: IPC/MIMC - SJRWP PDl-1 BORING# ~.1J&'1J\./ . Tl-' 

PROJECT NUMBER: 180557-01.01 Task 03 DATE BEGAN ll l,o IY 

GEOLOGIST/ENGINEER :t=12 n.-~ DATE COMPLETED 
r 

DRILLING CONTRACTOR: Cascade - TOTAL DEPTH 

LOG OF DRILLING METHOD }f H ~c)-" '- SHEET~ OF __ 

EXPLORATORY BORING HOLE DIAMETER 
t ~, 

SAMPLING DAT A Field location of boring 

v I- vi 
oc E ~ w u 

w n. (J) 
w a. >- u.. :::::> :::::> 
I- (!) s oc <O 0 ~ o-a: w (J) zo w oc 0 w - w a: ...J a: 0 :i: ...J :::::i 0 ...J w 0:: > (J) (J) I ...J I (!) 0 

w ...1 0 <i: n. I n. [D 0 ~ w I- n. I- [D 

I ...J N I- :i: I- :i: :i: - u O I n. :i: n. = ~ 
I- W W w <( w <( :::::> 0 w ...J u w <( w 0 >- LITHOLOGIC DESCRIPTl9N 
0 ~ 0:: 0 (J) ~ (J) z u:: oc [D z 0(/) 0 (/) (/) 

no~ ('i I\\.) ~ ~ 

~ 1 
GP 1:4 "- '-{c>. V .(:-"""- t..,,-.· •'-'-'- ~~LL/\ 

- S'" 'i3 ,2 .c\J ~ ,J, r .Lt#/ .. I - i.l\l~y- '-1. '1. - \ ,iJ e,}I rM--<...,() (2.. flA)a+lll 1'1. - \ 'V:. \r{ I .. ~ 1,0 i " - - .., 
- V ~ 

L-1. ' lo-'-S f+'-
I 

I---

~ ~ ~'-"'"t--Ll <.:!. '-{ I r"'"' \---~~ ~.1' 
I---

~ e.J<J M.4 JJ '\ - 1 -
- § -
- § -
- z -
< ·- § 
I---

-
~ -

- Q -
- 1 -
- i -
-

~ -
- 1 -
- § -
- § -
- z 
I---

1---
§ --
~ -

- 0 

Remarks: 



Attachment Figure A.3-17

CLIENT/PROJECT NAME: IPC/MIMC - SJRWP PDl-1 BORING#~ .1<.,9D3~ 

\/;,ANCH OR PROJECT NUMBER: 180557-01.01 Task 03 DATE BEGAN \,\',\lb 
OEA ~,..._., T0L£c..,L '--' r1L...,.,-"" GEOLOGIST/ENGINEER DATE COMPLETED 

DRILLING CONTRACTOR: Cascade TOTAL DEPTH 

LOG OF DRILLING METHOD L-\.~ lt Sot-1,c.. SHEET_j__OF __ 

EXPLORATORY BORING HOLE DIAMETER ~ ~II 

SAMPLING DATA Field location of boring ·~ ,noo,~ 
Q) I- en t j~JS8o3~ 

a:: E ~ w (.) 
w c.. en w 0. >- u.. ::> ::> I- (!) s a:: CD 0 ~ o -a:: w en zo w a:: 0 w - w a:: ...J 

er: 0 ~ ...J ::::; 0 ...J w 0:: > en en I ...J I (!) 0 
w ...JO <i: C.. I c.. m 0 ~ w I- c.. I- ...J co 
I ...J N I- ~ I- ~ ~ - 0 OI c.. ~ c.. - ~ 
I- W Ww <( w <( ::> 0 w -' o w <( w 0 >- LITHOLOGIC DESCRIPTION 0 ~ a: 0 en ~ en z u:: a:: m Z o en 0 en en 

t?o< ~ '> o'o~c \! ,11£-1..).- ... <.-~ So--L-s.,H-~c~ roe Ii.I - \ S' 1 -".\,\ ,... O• ~ -t' £..r-l.l-<. -lo (ru./ ~ {1,i:J(c. fllf-- I '-{ 1 - ,v I 1.. i - 13'\ S' s\ ,r,I \v '½ r-.._ rG ~St,~ f°'\.- l i-- \ L ij(( <..LO w ~ - +-< ""~ c~~n;;c-v--s.- ~I N~ S" J -- \, 

I/ q 1 - '--- \?'2-S- S) (91,c l-1 TA,... ~,- '- --:fs~.,,,._r,if <;.•,___ c-~ t 2. -- 4' § 

- 4' 
¥ 'f § - 17'to /. J fAA . Sf () 6'1 , 2. - I - z 

lvOti Ii) ].;t 0. 2.,c 0,f I (j,-.. va,( 
-

V I § fl 7. f i 9r.,,( •I {c., 
7

11. So/f fkOt rt . 1.1..rr./, .., 'i ~ ,~.,, 
Sb IJSo 5S Ob'/ I 1.... ' -i... div .,.;/ ~-ti~ V r r 

GS j ~ ~L... Lt-~ C. re~, AL .,.., l~ ~/)4' 

tI !, 
~ 

,v 6 I Q 

S5 \ 10.D - \\.5 ..::::.. ,:::;.cc. - 7,, Ali:.- Cr(.}..( + ............ s~ 1 11 . ~....-1°L +n:.c<. - < /., ~ ~ c.-l"l-- ~ 

,___ ~v s i 
\<{(i> I~ 7 SA-,., --ti> 11-S - 7 fs J tc,t/Ct..... silt - i J II,~ ,,.... 1'-{ +"'- \o,-,.._ 

- d c- ""\_,, fA $ --1... 
'1,, f '-f 1 ,___ 

\{lP '71 ', l.,C la'(') '-k ~,A Pr ore. C, ~ ...... f<• r 7 ,_-a5 ~ /'f' - I. § -,___ s 
,___ ' IJ > § 

', c; ', ./'rflt . t,{(.. •p.~crs - ' 7 z - --1 - M J § - V\; ._, \ -- ( ~ 
.L 

~ 

V V 1, 0 
Remarks: ~ ~ .. A\ 

\ vY- (,. 0 .,'> 
~ 'v.J.i ~.J 

<f'o 



Attachment Figure A.3-18

LOG OF 
EXPLORATORY BORING 

SAMPLING DATA 

er 
UJ 
I 

t5 

-------
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

--

' I 

I 

\ 1, 

CLIENT/PROJECT NAME: IPC/MIMC - SJRWP PDl-1 ___ BORING# ~ 7r/3tt>!> ::, 

PROJECT NUMBER: 180557-01.01 Task 03 DATE BEGAN. ___ ---t1 

GEOLOGIST/ENGINEER DATE COMPLETED __ ---<11 

DRILLING CONTRACTOR: Cascade TOTAL DEPTH. ___ ---t1 

DRILLING METHOD SHEET_ 2_ oF __ 

HOLE DIAMETER 

t
UJ 
UJ 
LL 

z 
I 
t
o.. 
UJ 
0 

z 

en 
0 c.. (/) 

::, ::, 
o-
0::: ...J 

Field location of boring 

C, g ~~~-------------------~ 
~ ~ LITHOLOGIC DESCRIPTION 

u 

-
sULJ 

' ' 

- I ~oJ 1--"t-.,-+----lf---+--+--'"~t~--1 

-
-- z 
--
..- .. 1o 
Remarks: 



Attachment Figure A.3-19

\/;~~~~:o~ 
CLIENT/PROJECT NAME: IPC/MIMC - SJRWP PDl-1 BORING# .SJsf3 01.s-

PROJECT NUMBER: 180557-01 .01 Task 03 DATE BEGAN 

GEOLOGIST/ENGINEER DATE COMPLETED 11\12/ij 

DRILLING CONTRACTOR: Cascade TOTAL DEPTH 

LOG OF DRILLING METHOD OF SHEET __ --
EXP LORA TORY BORING HOLE DIAMETER 

SAMPLING DATA Field location of boring 

Q) I- ui 
a:: E ~ w (.) 

w a. 
w Cl. en 

I- (!) .9, >- u. :::, :::, 
a:: CD 0 ~ o-

er a:: wen zo w a:: 0 w - w a:: ...J 
0 ~ ...J :::; 0 ...J w 0:: > en en J: ...J J: (!) 0 

w ...JO cl: Cl. J: Cl. co 0 ~w I- Cl. I- =~ I ...J NI- ~ I- ~~ - (.) OI Cl. ~ Cl. 

I- WWw ,:i: w <i: :::, 0 w ...J (.) w <i: w 0 >- LITHOLOGIC DESCRIPTION 
0 ~ 0:: 0 en ~ en z u::: a:: co~ o en 0 en en 

I I, -is c., C, 0(, l " \ I \.v,, ..... o.1t f.rol""'I 31- 4:o ~~ - t;\1 L.\ \-"-\ 1 ., ~'l- 40 ~!'~~qr~-( C~>I SD~ - ~ "-1~1'-"1 r ~ u, ,._ V L..c,._,,J - (3 E kif -.1>~ clc..v'c. - . / "l i 

- --..,( '5 ~ l.,J.-.' />t:>.,.._ 

- ~ Y'.O-<..( 1... 

- I JI'"? -'-( 7 

- 1 r,.rlt" C r~--f ~L ......... r c.r~pi.v i 

- V .._ , , ~ ..._ t,{_ I.,. r ,._ C- C..4-( 

- § °1 I\ «. lkVc/L l ... ~• <5 YO .<-i 4 \ . 0 

- ., ( O - 'J.C-

- § ~ ..-,:; ..A-foqr ,-s, 

-
- z 
·-
- § 

-
- ~ 

-
- Q 

-
- 1 
-
- i 

-
- ~ 

-
- 1 

-
-

§ 

-- § 

-- z 

-- § 

-- ~ 

- 0 

Remarks: 



Attachment Figure A.3-20

1-L~r~~ 
SOIL BORING LOG 

SAMPLING DATA 

CLIENT/PROJECT NAME: San Jacinto PDI Investigation 

PROJECT NUMBER: -~18~0~55~7~-0~1-~01~-----

GEOLOGIST/ENGINEER: ~C=as~e..,_y~Ja=n=is=ch~-----

DRILLING CONTRACTOR ~C=as~c=ad=e~D=r=ill=in-g _ _ ___ _ 

DRILLING METHOD: f 0 ,,,·c_ ----------
HOLE DIAMETER G inches SAMPLING METHOD 

Field location of boring 

BORING# So->t::i' (J ~":fi A4} 

DATE BEGAN // l/<z/;~ 
DATE COMPLETED 1/ /;?/[8 

\ 7 
TOTALDEPTH ~? .... J~5'"' ___ _ 
PAGE _/_oF _;]__ 

.J in. by ~ ft 

0 
0 
:c C/)~~-------.---,e---~ 

r ~ • 0 
t:i 
:a 
Cl z 
::::i a.. 
~ 
Cl) 

s-s 

I 

I 

Ji 

z E 
::, E 
0 ro (.) :c 
~ :3 
06 
...J v 
CD!:, 

I 
.Jt 

i 

7 

I 1 

fS 1.. 

j 
/{) 

~u 10 
-:i 5 I 

~, $5 ~~It 
t 
J 

cV / is-

1arks: 

Notes: 

SAMPLE ID 

l'-130 

S G, A L 

)j s-1101[, - r;or 
n,oo 

) J 57?0JG- GO;Z 
16 )(J 

SL OG(1 

No O = No Odor 

I 
·c: >- "0 

0:: >:: w "0 > ~ 
o f 
(.) 8 
w ~ 
0:: E. 

w 
...J 
a.. 
:a 
<( 
Cl) 

:c 
r a.. 
w 
0 

l)-2.6 

M 
2' 0 '1. .C.-'{ 

I. 7 G-X 

2,0 '6· /0 

2 .u J(J •t 1.. 

/, c; ir~ft-

ui r w (.) 
w a.. Cl) 
LL ::, ::, 

~ 
o~ 
0:: ...J 

:c Cl 0 
r CD 
a.. ::::! :a 
w 0 >-
0 Cl) Cl) 

1 
w,,st-e. 

i 

~ 

1 

§ cH 
Q 

I 

~ 

~ 

I Q 

11 

{ § 

/Q 

' 7 ,_ 

I§ 

I~ 

z.o 
AOPP = As on Previous Page 

LITHOLOGIC DESCRIPTION 
Den., moist., color, minor, MAJOR CONSTITUENT, Non

Soil 

tJ"c.--Jt~ef~f-e 

V ,5,,,t t I ;Yto,5 f1 
~ I. 3 : j ;1":,;,(,5 

6y 7'~ V Jof t- , 
l(u ,:,/4 ;.t.:.r t~ 6fu t l Ct. Jf'/ (1¼,te), 
t:o d/1. 5~.,;,,., , ttrJwf\.lrbv11 OJor 

JM, Tf .. , ~ j1" vd 11 1Jfu •1 h 'j'-'Y 1 /,4 f.,-,.;J,,, .- {;{at k 

I er:ses, 

GRVl. 1, $NO% FNS, 

- - /Ou 

!! }. l : j-11)1 er-'1.fe ~/'Vo , r (; 6el; + r' ;, 0 --' r..m.l clt>tr; • 

L/-Lf. 1: jtl~ (v Jo/~ l"'lv,,f {o w(f j"J t~ 61~4_ :F l t;· 
CLAY) .rtV11~1 J..yJ{,'oC. (J;/c/'~ . - - /CO 

~.7- //,J <j t,ff; cl-~~, ~ 6r~~r:jlll(. ~ 
rfk,1 , /~rho G)· Tr:-(~ j ;,;fc!N C oJo/\ t-o 
s-.. l t- f- , M~cl , ()'Jw,(l h £~VJ 0 '1, , 

&. r 7 'J~-.,;,/,,_s tQ L/rt f ,.,.~,.,1 p r-.y .. f-1,/, /J.Jf. 
{P b '. J-'<.Jej fo IU.eJl. Tf Jf 
?H~ s·A It 

/b-1 1. J 5AII.. 

5Te t:/: IVo f<ecove/ • 

5 II/./ 

-Eitl'-) 61 /7 ' "" 
{l/1'1, /_,11,,.JA1c' 11/11 

SAA = Same as above ll = change 



Attachment Figure A.3-21

CLIENT/PROJECT NAME: San Jacinto PDI Investigation BORING# {l5Uoi6 

v;,~~;~ PROJECT NUMBER: 180557-01 .01 DATE BEGAN t, Ll6/tf 
GEOLOGIST/ENGINEER: e asel£ Janisch DATE COMPLETED 
DRILLING CONTRACTOR Cascade Drilling TOTAL DEPTH 

SOIL BORING LOG DRILLING METHOD: ~°u,1) l PAGE --1:_oF --
HOLE DIAMETER (p inches SAMPLING METHOD J in. b~ 2 ft ---0 SAMPLING DAT A Field location of boring 0 (/) -.::-:x: I- 4> 0 I- z E c w I- ff w :::> E ...J w ::iE 0 n, -~ D.. w D.. (/) 

(!) (.) :I: >-.., ::E I!. :::> :::> z ~ :9 o: i c( 
?; o -

::::i (/) 0: ...J LITHOLOGIC DESCRIPTION D.. 06 §I :r: :x: (!) 0 
::iE ...J '<I' I- I- CD Den., moist., color, minor, MAJOR CONSTITUENT, Non-CD :::,. D.. D.. ::::! ::iE <( 

SAMPLE ID w ~ w w 0 >- Soil (/) 
0: !:. 0 0 (/) (/) ...... SN0" FNS 

n 7 fi S00Jb- Cc i , .Y. i.o ·H- S/lf I/ OPP, ·, ;..,,, I u IMI-A ,._ f ;(//'IJ ~ iY? ,.;ft,. - Ifs if . 7 0'1,/, i 1 
7 S'LOf,70 i'"'l cb>-r t"-rv:,ho ... t; 

-..1 ~ r.s -ii 

l ~ 

}._ ~ 

2- .Q 
f:lf 0 

\ 

(f// \'11' ~5 L/ ~Vf0O:3C -GrrJ /.l 2f·i7 51\A, L,11,l' ,t- .Jb., ,.,. .. , 27 . 
q 0~30 'l-Q 
13 JL C>(-7/ 

~ + 2z 
Z!! 

-Z.._!l 

J Q 
·n 8' 5f56'i>JC. - Gil n 3o-J2. IV<> /'f', oiPI(, ~.·/tl f - .: ~=J i-t ,1-/,,,oe. 

I ' 0~'/5 J1 
7 ~:..~ .~-;_er 

i.ll ~ 32 

cH et .. ""' -vJA.t ' 8--e.:.~~,,..t C/../;J c~.r/-15 ',Cl - jf" : 
j ~ o6 521-wpf tlw,,.,., 32-J,~ M, .111"77t ~ 
1~ ('tt>/11 ]S'-371 

,u,de.l, 

'- 15 
~ fa' ~· JiJS9C .. u·-n.cT - . ·- CJ E:N.JJ (P 35'"\ o?or 

/. " 3§ 
t 

... / -; I 

3!! 

~ 

~ Q ·-Remarks: No O = No Odor AOPP = As on Previous Page SAA = Same as above b. = change 
Notes: 



Attachment Figure A.3-22

CLIENT/PROJECT NAME: San Jacinto POI Investigation BORING# Jif5HJ, 2f,_ /3 

\£~~~~ 
PROJECT NUMBER: 180557-01 .01 DATE BEGAN 

GEOLOGIST/ENGINEER: Casey Janisch DATE COMPLETED 

DRILLING CONTRACTOR Cascade Drilling TOTAL DEPTH 

SOIL BORING LOG DRILLING METHOD: PAGE 3 OF _J___ 
HOLE DIAMETER inches SAMPLING METHOD in. b~ ft 

0 SAMPLING DATA Field location of boring 
0 Cl) -;:-
:I: I- Cl> 0 I- z E c w I- U) w :::, E ..J w (.) ~ 

., c.. 0 l1l > w c.. Cl) ·c 
~ (!) (.) :I: >- '0 IL :::, :::, 

z ~ :3 ~, <( 
~ o-

::J Cl) a:: ..J LITHOLOGIC DESCRIPTION c.. Oo :I: :I: (!) 0 
~ 

..JV 8 ~ I- I- ~~ Den., moist., color, minor, MAJOR CONSTITUENT, Non-en :s c.. c.. <( 
SAMPLE ID w ~ w w 0 >- Soil Cl) a:: !:. 0 0 Cl) Cl) ..... ~ SNO% FNS , 

.i- r ~0 f r101C. - GI Z (?;> 0 - 2.. 
/01, 1 

>ti .f 
St S'fJ f/joJC - GI] 2. 2. 2-~ 

/u~O ~ 
fLCJ67 7 

',J ~ 

Q 

Q 
r p~ rl-i n SB0 1G· t:i'I 2 , 3 {.,' ·- r5 

//(Jn I 
~Lo, 71 

w 1,/ § 
i1ih Sv ,>B u.?L - l ;,;; ,Z. • I ff--/0 

11 ,o ~ 
I 5Lo f. rt 

t:J.1 IQ 
-

Bid@/01
~ ' 1 II 20 -

.f 

~ 

~ 

Q 

Q 

I 

§ 

~ 

0 
1arks: No O = No Odor AOPP = As on Previous Page SAA = Same as above l!. = change 

Notes: 



Attachment Figure A.3-23

\£.~~~~ 
SOIL BORING LOG 

0 
0 
:i: 
1-
w 
:E 
C) 
z 
:J 
Q. 
:E 
<( 
(/) 

SAMPLING DAT A 

c ., 
-~ 

>- " 

SAMPLE ID 

ffi i > ~ 
0 > 
(J ~ w ~ 
c:: !;. 

/ 6 

\V b AL SC. 

2- /C,r;o 

CLIENT/PROJECT NAME: San Jacinto PDI Investigation 

PROJECT NUMBER: --'-'18=0=55=7-=-0...,_,1 . .,._01,__ _____ _ 

GEOLOGIST/ENGINEER: --'=C=a=see,.J.y-=J=anc.:..:;is=c=h _____ _ 
DRILLING CONTRACTOR --'=C=as=c=a=de~D=n=·n=in:.::,.g _____ _ 
DRILLING METHOD: 501\ ,'v _...::.:.__:_:. _______ _ 
HOLE DIAMETER __ ~ __ i=nc=h=es~ SAMPLING METHOD 

0 
w _, 
Q. 
:E 
<( 

1-
w 
w 
u.. 

vi 
(J 

Field location of boring 

BORING # j' TSb-, i)] 7-
DATE BEGAN If· ) S- - /a' 
DATE COMPLETED / / - 1C,-iff 
TOTALDEPTH _J7~• __ _ 

PAGE _/ _ oF __ 
5 in. by Z ft 

(/) 

:i: 

z 
:i: 

Q. (/) 
::, ::, 
oc:: _, 
C) 0 LITHOLOGIC DESCRIPTION 

I-
Q. 
w 
0 

0~2. 

/0· /),. 

Ii: 
w 
0 

!! 

~ 

/Q 

11 

i .6 

,~ 
11 

zo 

CD = :E 
0 >
(/) (/) 

-- --· 

Den., moist., color, minor, MAJOR CONSTITUENT, Non
Soil 

S!tlt, 

GR'v'l.'ll. SNO% FNS , 

1arks: No O = No Odor AOPP = As on Previous Page SAA = Same as above fl= change 



Attachment Figure A.3-24

CLIENT/PROJECT NAME: San Jacinto PDI Investigation BORING# 

\C,ANCHOR PROJECT NUMBER: 180557-Q1 .Q1 DATE BEGAN 

OE.A~ GEOLOGIST/ENGINEER: Case:,'. Janisch DATE COMPLETED 

DRILLING CONTRACTOR Cascade Drilling TOTAL DEPTH 

SOIL BORING LOG DRILLING METHOD: PAGE __ OF --
HOLE DIAMETER inches SAMPLING METHOD in. b~ ft --0 SAMPLING DATA Field location of boring 

0 (/) -;:-
J: .... Q) 0 

cii .... z E c w .... w ::> E _.J w u :E 
., 

a.. 0 111 > w a.. (/) 'C :E C) u J: >- ,::, u. ::> ::> 
z ~ :9 0:: 1 < ~ o-(/) 0:: _.J LITHOLOGIC DESCRIPTION :::i Oo !1 J: J: c,O a.. 
:E 

_.J ..,. .... .... Ill Den., moist., color, minor, MAJOR CONSTITUENT, Non-Ill :::::, a.. a.. :::! :E < SAMPLE ID w w 0 >- Soil (/) 
0:: !S 0 0 (/) (/) OIM.~ SN0% FNS 

5"S 4 :i 1 SB 037' - G O 1 1. 4 20,1, 1M 
3 CJ'ff'vJ 2.1 

Wf: r, {vos ~ if':i.y s;·ttr ,f'~;,,,, J/iNJ) - ;ts· ".:.1 

C S'LP{5'l 
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'1o -Remarks: No O = No Odor AOPP = As on Previous Page SAA = Same as above tJ. = change ) 
Notes: 



Attachment Figure A.3-25

CLIENT/PROJECT NAME: San Jacinto POI Investigation BORING# >TJdoJ? B 

v;,~~~~ 
PROJECT NUMBER: 180557-01 .01 DATEBEGAN 1/-(6-/( 
GEOLOGIST/ENGINEER: Casey Janisch DATE COMPLETED 
DRILLING CONTRACTOR Cascade Drilling TOTAL DEPTH 

SOIL BORING LOG DRILLING METHOD: ~,,,, L PAGEL OF --
HOLE DIAMETER a, inches SAMPLING METHOD 

"> 
.) in. b~ 
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0 SAMPLING DATA Field location of boring 0 en ~ 
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Notes: 



Attachment Figure A.3-26

<;" .TS /J a ?~ 

CLIENT/PROJECT NAME: IPC/MIMC - SJRWP PDl- 1 BORING.#,. - • ': - r~ 
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Attachment Figure A.3-27

CLIENT/PROJECT NAME: IPC/MIMC - SJRWP PDl-1 BORING #<f ,f80ff( 

~~~~~f: PROJECT NUMBER: 180557-01.01 Task 03 DATE BEGAN 

GEOLOGIST/ENGINEER DATE COMPLETED 

DRILLING CONTRACTOR: Cascade TOTAL DEPTH 
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 02/25/19
Test Id: 486380

Tested By: ckg
Checked By: emm

Moisture Content of Soil and Rock - ASTM D2216

printed 3/15/2019 12:04:58 PM

 Boring ID  Sample ID  Depth  Description  Moisture
Content,% 

SJGB018

SJGB018

SJGB018

SJGB018

SJGB018

SJGB018

SJGB018

SJGB018

SJGB018

SJGB018

 SL0860

 SL0861

 SL0862

 SL0864

 SL0865

 SL0866

 SL0867

 SL0869

 SL0870

 SL0872

0-2 ft

8-10 ft

10-12 ft

14-16 ft

16-18 ft

18-20 ft

20-22 ft

30-32 ft

40-42 ft

50-52 ft

Moist, dark grayish brown clay

Moist, gray clay with sand

Moist, very dark gray clay

Moist, reddish brown silty sand

Moist, light yellowish brown clay

Moist, mottled light yellowish brown and
gray clay

Moist, brownish yellow clay

Moist, mottled yellowish red and light
gray clay

Moist, light brownish gray silty sand

Moist, gray clay

65.4

24.8

26.0

23.6

18.7

17.6

17.0

29.7

19.1

20.3

Notes: Temperature of Drying : 110º Celsius

Attachment Figure A.4-1

GeoTosting ~------------~ 
E X P R E S S 



Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 02/25/19
Test Id: 485090

Tested By: ckg
Checked By: emm

Moisture Content of Soil and Rock - ASTM D2216

printed 3/15/2019 12:06:29 PM

 Boring ID  Sample ID  Depth  Description  Moisture
Content,% 

SJGB019

SJGB019

SJGB019

SJGB019

SJGB019

SJGB019

 SL0847

 SL0848

 SL0849

 SL0850

 SL0851

 SL0853

0-2'

4-6'

8-10'

13-15'

20-22'

30-32'

Moist, dark yeollowish brown sand

Moist, dark olive brown sand with silt

Moist, dark gray clay

Moist dark grayish brown silty sand

Moist, light yellowish brown clay

Moist, mottled reddish yellow and light
gray clay

36.4

37.1

30.1

27.3

20.9

28.1

Notes: Temperature of Drying : 110º Celsius

Attachment Figure A.4-2

GeoTosting ~------------~ 
E X P R E S S 



Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 02/25/19
Test Id: 486370

Tested By: ckg
Checked By: emm

Moisture Content of Soil and Rock - ASTM D2216

printed 3/15/2019 12:06:51 PM

 Boring ID  Sample ID  Depth  Description  Moisture
Content,% 

SJGB019

SJGB019

SJGB019

SJGB019

SJGB019

 SL0854

 SL0855

 SL0857

 SL0858

 SL0859

35-37'

40-42'

50-52 ft

55-57 ft

~59-60 ft

Moist, brownish yellow clayey sand 

Moist, mottled reddish yellow and light
gray clay

Moist, gray clay

Moist, very dark brown clay

Moist, gray clay with sand

22.0

29.7

28.2

29.8

32.9

Notes: Temperature of Drying : 110º Celsius

Attachment Figure A.4-3

GeoTosting ~------------~ 
E X P R E S S 



Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 02/25/19
Test Id: 485079

Tested By: ckg
Checked By: emm

Moisture Content of Soil and Rock - ASTM D2216

printed 3/15/2019 12:07:29 PM

 Boring ID  Sample ID  Depth  Description  Moisture
Content,% 

SJGB020

SJGB020

SJGB020

SJGB020

SJGB020

SJGB020

 SL0832

 SL0833

 SL0834

 SL0836

 SL0838

 SL0839

4-6'

6-8'

8-10'

15-17'

20-22'

25-27'

Moist, brown sand with silt and gravel

Moist, dark olive brown sand

Moist, dark gray sand with silt

Moist, gray clay with gravel

Moist, dark grayish brown silty sand

Moist, mottled reddish yellow and gray
clay

22.3

25.5

32.2

34.1

18.0

31.9

Notes: Temperature of Drying : 110º Celsius

Attachment Figure A.4-4

GeoTosting ~------------~ 
E X P R E S S 



Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 02/25/19
Test Id: 485084

Tested By: ckg
Checked By: emm

Moisture Content of Soil and Rock - ASTM D2216

printed 3/15/2019 12:07:48 PM

 Boring ID  Sample ID  Depth  Description  Moisture
Content,% 

SJGB020

SJGB020

SJGB020

SJGB020

SJGB020

 SL0840

 SL0842

 SL0844

 SL0845

 SL0846

30-32'

40-42'

50-52'

55-57'

60-62'

Moist, light yellowish brown clay

Moist, yellowish red clay

Moist, yellowish red clay

Moist, light gray clay

Moist, grayish brown clay

21.6

27.1

30.4

23.4

26.8

Notes: Temperature of Drying : 110º Celsius

Attachment Figure A.4-5

GeoTosting ~------------~ 
E X P R E S S 



Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 02/25/19
Test Id: 485150

Tested By: ckg
Checked By: emm

Moisture Content of Soil and Rock - ASTM D2216

printed 3/15/2019 12:08:10 PM

 Boring ID  Sample ID  Depth  Description  Moisture
Content,% 

SJGB021

SJGB021

SJGB021

SJGB021

SJGB021

SJGB021

SJGB021

SJGB021

SJGB021

 SL0821

 SL0822

 SL0823

 SL0825

 SL0826

 SL0827

 SL0828

 SL0830

 SL0831

0'-2'

4'-6'

6'-8'

14'-16'

19'-21'

29'-31'

34'-36'

44'-46'

49'-51'

Moist, reddish brown sand with silt 

Moist, dark grayish brown silty sand

Wet, dark brown clay with sand

Moist, reddish gray sand with clay

Moist, light brown sand 

Moist, mottled reddish yellow and gray
clay

Moist, reddish yellow clay

Moist, light brownish gray sandy silt

Moist, light gray sand with silt

37.4

39.9

51.4

43.3

19.2

45.1

30.5

19.7

19.3

Notes: Temperature of Drying : 110º Celsius

Attachment Figure A.4-6

GeoTosting ~------------~ 
E X P R E S S 



Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 02/25/19
Test Id: 485141

Tested By: ckg
Checked By: emm

Moisture Content of Soil and Rock - ASTM D2216

printed 3/15/2019 12:08:41 PM

 Boring ID  Sample ID  Depth  Description  Moisture
Content,% 

SJGB022

SJGB022

SJGB022

SJGB022

SJGB022

SJGB022

SJGB022

SJGB022

 SL0811

 SL0813

 SL0814

 SL0815

 SL0816

 SL0818

 SL0819

 SL0820

5'-7'

10'-12'

15'-17'

20'-22'

25'-27'

35'-37'

40'-42'

45'-47'

Moist, reddish brown sand with silt

Moist, reddish brown sand with silt

Moist, dark gray clay

Moist, mottled pinkish gray and yellow
clay

Moist, yellowish red clay

Moist, reddish brown clay

Moist, light gray clay

Moist, light brownish gray silty sand

47.6

50.2

56.6

18.8

25.2

24.0

21.0

21.8

Notes: Temperature of Drying : 110º Celsius

Attachment Figure A.4-7

GeoTosting ~------------~ 
E X P R E S S 



Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 02/25/19
Test Id: 486362

Tested By: ckg
Checked By: emm

Moisture Content of Soil and Rock - ASTM D2216

printed 3/15/2019 12:09:15 PM

 Boring ID  Sample ID  Depth  Description  Moisture
Content,% 

SJGB023G01

SJGB023G02

SJGB023G03

SJGB023G04

SJGB023G05

SJGB023G07

SJGB023G08

SJGB023G09

SJGB023G10A

SJGB023G10B

 SL0873

 SL0874

 SL0875

 SL0876

 SL0877

 SL0879

 SL0880

 SL0881

 SL0882

 SL0883

0-2 ft

2-4 ft

4-6 ft

6-8 ft

8-10 ft

12-14 ft

18-20 ft

23-25 ft

28-29.5 ft

29.5-30 ft

Moist, dark gray clay

Moist, dark brown clay

Moist, olive brown silty sand

Moist, gray clay

Moist, dark gray clay

Moist, dark gray clay

Moist, dark yellowish brown silty sand

Moist, dark grayish brown sand with silt

Moist, light brown sand

Moist, light gray clay

29.8

25.6

23.0

24.7

27.6

23.1

21.7

16.4

15.8

20.0

Notes: Temperature of Drying : 110º Celsius

Attachment Figure A.4-8

GeoTosting ~------------~ 
E X P R E S S 



Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 02/28/19
Test Id: 493238

Tested By: md
Checked By: emm

Moisture Content of Soil and Rock - ASTM D2216

printed 3/15/2019 12:10:35 PM

 Boring ID  Sample ID  Depth  Description  Moisture
Content,% 

SJGB023G12

SJGB023G13

SJGB023G14

SJGB023G16A

SJGB023G16B

SJGB038

 SL0884

 SL0885

 SL0886

 SL0888

 SL0889

 SL0896

38-40 ft

43-45 ft

48-50 ft

58-59.3 ft

59.3-60 ft

11-13 ft

Moist, yellowish red clay

Moist, mottled yellowish red and light
gray clay

Moist, light gray clay

Moist, very pale brown clay

Moist, light brownish gray silty sand

Moist, dark gray clay

30.5

34.2

19.6

22.3

16.9

48.8

Notes: Temperature of Drying : 110º Celsius

Attachment Figure A.4-9

GeoTosting ~------------~ 
E X P R E S S 



Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 12/10/18
Test Id: 482773

Tested By: ckg
Checked By: emm

Moisture Content of Soil and Rock - ASTM D2216

printed 3/15/2019 12:11:10 PM

 Boring ID  Sample ID  Depth  Description  Moisture
Content,% 

SJSB008-E1

SJSB008-E1

SJSB008-E1

SJSB008-E1

SJSB008-E1

SJSB008-E1

SJSB008-E1

SJSB008-E1

SJSB008-E1

SJSB008-E1

 SL1025

 SL1026

 SL1027

 SL1028

 SL1029

 SL1030

 SL1031

 SL1032

 SL1034

 SL1035

0-2 ft

2-4 ft

4-6 ft

6-8 ft

8-10 ft

14-16 ft

19-21 ft

21-23 ft

25-27 ft

29-31 ft

Moist, mottled yellowish brown sand
dark grayish brown clay

Moist, dark yellowish brown clay with
sand

Moist, mottled dark grayish brown and
yellowish brown clay

Moist, mottled brown and dark gray clay

Moist, very dark gray clay

Moist, mottled very dark gray and gray
clay

Moist, mottled dark gray and light
brownish gray clay

Moist, dark gray clay

Moist, light brownish gray silty sand

Moist, grayish brown sand

27.2

25.9

26.1

23.9

63.7

36.7

25.8

26.1

25.1

24.3

Notes: Temperature of Drying : 110º Celsius

Attachment Figure A.4-10

GeoTosting ~------------~ 
E X P R E S S 



Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 01/06/19
Test Id: 482959

Tested By: ckg
Checked By: emm

Moisture Content of Soil and Rock - ASTM D2216

printed 3/15/2019 12:11:40 PM

 Boring ID  Sample ID  Depth  Description  Moisture
Content,% 

SJSB012-W1

SJSB012-W1

SJSB012-W1

SJSB012-W1

SJSB012-W1

SJSB012-W1

SJSB012-W1

 SL1046

 SL1047

 SL1048

 SL1050

 SL1051

 SL1052

 SL1053

0-2 ft

2-4 ft

10-12 ft

15-17 ft

20-22 ft

25-27 ft

30-32 ft

Moist, dark brownish gray clay with
sand

Moist, dark brown sand with gravel

Moist, very dark gray clay

Moist, grayish brown silty, clayey sand

Moist, very dark gray clay 

Moist, dark gray clay with sand

Moist, grayish brown sand with silt

30.9

21.4

36.5

23.9

22.0

31.5

19.5

Notes: Temperature of Drying : 110º Celsius

Attachment Figure A.4-11

GeoTosting ~------------~ 
E X P R E S S 



Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 12/06/18
Test Id: 482748

Tested By: ckg
Checked By: emm

Moisture Content of Soil and Rock - ASTM D2216

printed 3/15/2019 12:12:20 PM

 Boring ID  Sample ID  Depth  Description  Moisture
Content,% 

SJSB019-E1

SJSB019-E1

SJSB019-E1

SJSB019-E1

SJSB019-E1

SJSB019-E1

 SL1000

 SL1001

 SL1002

 SL1003

 SL1004

 SL1005

0-2 ft

2-4 ft

4-6 ft

6-8 ft

8-10 ft

14-15 ft

Moist, dark grayish brown silty clay with
gravel

Moist, mottled grayish brown and
yellowish brown clay

Moist, mottled yellowish brown and dark
grayish brown clay with gravel

Moist, mottled light brownish gray and
very dark gray clay

Moist, very dark gray clay

Moist, dark grayish brown silty sand

27.1

40.6

43.5

49.1

47.2

22.1

Notes: Temperature of Drying : 110º Celsius

Attachment Figure A.4-12

GeoTosting ~------------~ 
E X P R E S S 



Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 12/07/18
Test Id: 482753

Tested By: ckg
Checked By: emm

Moisture Content of Soil and Rock - ASTM D2216

printed 3/15/2019 12:12:35 PM

 Boring ID  Sample ID  Depth  Description  Moisture
Content,% 

SJSB019-E1

SJSB019-E1

SJSB019-E1

SJSB019-E1

SJSB019-E1

 SL1006

 SL1008

 SL1009

 SL1010

 SL1011

15-16 ft

19-21 ft

24-26 ft

29-31 ft

34-36 ft

Moist, very dark gray clay

Moist, very dark gray clay

Moist, dark grayish brown sandy silt

Moist, light brownish gray sand

Moist, gray sand

65.5

30.3

32.2

22.0

23.4

Notes: Temperature of Drying : 110º Celsius

Attachment Figure A.4-13

GeoTosting ~------------~ 
E X P R E S S 



Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 12/10/18
Test Id: 482763

Tested By: ckg
Checked By: emm

Moisture Content of Soil and Rock - ASTM D2216

printed 3/15/2019 12:12:59 PM

 Boring ID  Sample ID  Depth  Description  Moisture
Content,% 

SJSB023-E1

SJSB023-E1

SJSB023-E1

SJSB023-E1

SJSB023-E1

SJSB023-E1

SJSB023-E1

SJSB023-E1

SJSB023-E1

SJSB023-E1

 SL1013

 SL1014

 SL1015

 SL1016

 SL1017

 SL1018

 SL1019

 SL1020

 SL1022

 SL1023

0-2 ft

2-4 ft

4-6 ft

6-8 ft

10-12 ft

14-14.8 ft

14.8-16 ft

19-21 ft

24-26 ft

29-31 ft

Moist, very dark gray sandy clay

Moist, very dark gray silty clay

Moist, very dark gray clay

Moist, mottled dark grayish brown and
very dark gray clay

Moist, dark grayish brown silty sand

Moist, gray sand

Moist, mottled very dark gray and gray
clay

Moist, mottled gray and dark gray clay

Moist, dark grayish brown clayey sand

Moist, gray sand

14.5

46.1

70.2

52.9

22.3

22.2

46.2

26.8

28.2

22.6

Notes: Temperature of Drying : 110º Celsius

Attachment Figure A.4-14

GeoTosting ~------------~ 
E X P R E S S 



Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 12/10/18
Test Id: 482780

Tested By: ckg
Checked By: emm

Moisture Content of Soil and Rock - ASTM D2216

printed 3/15/2019 12:13:29 PM

 Boring ID  Sample ID  Depth  Description  Moisture
Content,% 

SJSB025-1W

SJSB025-1W

SJSB025-1W

SJSB025-1W

SJSB025-1W

SJSB025-1W

SJSB025-1W

 SL1037

 SL1039

 SL1040

 SL1041

 SL1043

 SL1044

 SL1045

2-4 ft

6-8 ft

8-10 ft

14-16 ft

19-21 ft

24-26 ft

29-31 ft

Moist, mottled very dark gray and
brown clay

Moist, mottled light brownish gray and
dark grayish brown clay with sand

Moist, very dark grayish brown sandy
clay

Moist, light brownish gray sand with silt

Moist, gray clay

Moist, gray silty sand

Moist, grayish brown sand

27.2

25.8

34.7

20.6

30.8

21.3

23.8

Notes: Temperature of Drying : 110º Celsius

Attachment Figure A.4-15

GeoTosting ~------------~ 
E X P R E S S 



Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 01/11/19
Test Id: 483630

Tested By: ckg
Checked By: emm

Moisture Content of Soil and Rock - ASTM D2216

printed 3/15/2019 12:13:55 PM

 Boring ID  Sample ID  Depth  Description  Moisture
Content,% 

SJSB028

SJSB028

SJSB028

SJSB028

SJSB028

SJSB028

SJSB028

SJSB028

SJSB028

SJSB028

 SL0699

 SL0800

 SL0801

 SL0802

 SL0803

 SL0804

 SL0806

 SL0807

 SL0808

 SL0809

0-2 ft

2-4 ft

4-6 ft

6-8 ft

8-10 ft

14-16 ft

25-27 ft

30-32 ft

35-35.7 ft

35.7-37 ft

Moist, dark gray clay with gravel

Moist, dark brown clay

Moist, very dark gray clay

Moist, dark brown clay 

Moist, very dark brown clay

Moist, grayish brown silty clay

Moist, very dark brown clay with sand

Moist, dark gray clay

Moist, dark gray clay 

Moist, gray clay

25.1

30.3

25.0

26.9

41.1

32.5

49.9

55.3

55.0

18.2

Notes: Temperature of Drying : 110º Celsius

Attachment Figure A.4-16

GeoTosting ~------------~ 
E X P R E S S 



Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 12/10/18
Test Id: 482786

Tested By: ckg
Checked By: emm

Moisture Content of Soil and Rock - ASTM D2216

printed 3/15/2019 12:14:20 PM

 Boring ID  Sample ID  Depth  Description  Moisture
Content,% 

SJSB029

SJSB029

SJSB029

SJSB029

SJSB029

SJSB029

 SL0600

 SL0601

 SL0602

 SL0603

 SL0604

 SL0605

0-2 ft

2-4 ft

4-6 ft

6-8 ft

8-10 ft

10-12 ft

Moist, very dark brown clay

Moist, very dark grayish brown clay

Moist, mottled very dark gray and
grayish brown clay

Moist, very dark gray clay

Moist, very dark grayish brown clay with
sand

Moist, very dark grayish brown clay

32.2

34.7

41.9

63.6

35.3

65.7

Notes: Temperature of Drying : 110º Celsius

Attachment Figure A.4-17

GeoTosting ~------------~ 
E X P R E S S 



Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 12/10/18
Test Id: 482791

Tested By: ckg
Checked By: emm

Moisture Content of Soil and Rock - ASTM D2216

printed 3/15/2019 12:14:42 PM

 Boring ID  Sample ID  Depth  Description  Moisture
Content,% 

SJSB029

SJSB029

SJSB029

SJSB029

SJSB029

 SL0606

 SL0607

 SL0608

 SL0610

 SL0611

15-17 ft

20-22 ft

25-27 ft

35-36.5 ft

39.5-40 ft

Moist, dark grayish brown silty sand

Moist, dark grayish brown clay

Moist, dark gray silt

Moist, very dark grayish brown sand
with silt

Moist, mottled yellowish brown and very
dark grayish brown clay

27.0

44.9

45.1

19.7

17.6

Notes: Temperature of Drying : 110º Celsius

Attachment Figure A.4-18

GeoTosting ~------------~ 
E X P R E S S 



Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 01/11/19
Test Id: 483620

Tested By: ckg
Checked By: emm

Moisture Content of Soil and Rock - ASTM D2216

printed 3/15/2019 12:15:07 PM

 Boring ID  Sample ID  Depth  Description  Moisture
Content,% 

SJSB030

SJSB030

SJSB030

SJSB030

SJSB030

SJSB030

SJSB030

SJSB030

SJSB030

 SL0688

 SL0689

 SL0690

 SL0691

 SL0692

 SL0693

 SL0695

 SL0696

 SL0697

0-2 ft

2-4 ft

4-6 ft

6-8 ft

8-10 ft

14-16 ft

25-27 ft

30-32 ft

35-37 ft

Moist, dark brown silt with gravel

Moist, dark brown clay

Moist, dark grayish brown clay 

Moist, dark grayish brown clay 

Moist, dark brown silty clay with gravel

Moist, dark grayish brown clayey sand

Moist, dark gray silty sand 

Moist, brownish gray sand with silt

Moist, dark gray sand 

14.1

16.0

21.4

26.1

21.0

26.9

21.8

21.8

20.2

Notes: Temperature of Drying : 110º Celsius

Attachment Figure A.4-19

GeoTosting ~------------~ 
E X P R E S S 



Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 12/10/18
Test Id: 482801

Tested By: ckg
Checked By: emm

Moisture Content of Soil and Rock - ASTM D2216

printed 3/15/2019 12:15:34 PM

 Boring ID  Sample ID  Depth  Description  Moisture
Content,% 

SJSB031

SJSB031

SJSB031

SJSB031

SJSB031

SJSB031

SJSB031

SJSB031

SJSB031

SJSB031

 SL0613

 SL0614

 SL0615

 SL0616

 SL0617

 SL0620

 SL0622

 SL0623

 SL0624

 SL0625

0-2 ft

2-4 ft

4-6 ft

6-8 ft

8-10 ft

14-16 ft

20-22 ft

25-27 ft

30-32 ft

35-37 ft

Moist, olive brown silty sand with gravel

Moist, mottled olive brown and dark
gray clay with sand

Moist, mottled dark grayish brown,
gray, and yellowish brown clay

Moist, very dark grayish brown clay

Moist, very dark grayish brown clayey
sand

Moist, mottled yellowish brown and
grayish brown clay with sand

Moist, grayish brown sand

Moist, dark gray sand

Moist, grayish brown sand

Moist, grayish brown sandy silt

14.0

19.1

25.5

21.9

20.7

18.2

21.3

23.5

20.0

33.3

Notes: Temperature of Drying : 110º Celsius

Attachment Figure A.4-20

GeoTosting ~------------~ 
E X P R E S S 



Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 02/25/19
Test Id: 483606

Tested By: ckg
Checked By: emm

Moisture Content of Soil and Rock - ASTM D2216

printed 3/15/2019 12:16:00 PM

 Boring ID  Sample ID  Depth  Description  Moisture
Content,% 

SJSB032

SJSB032

SJSB032

SJSB032

SJSB032

SJSB032

 SL0675

 SL0676

 SL0677

 SL0678

 SL0679

 SL0680

0-2 ft

2-4 ft

4-6 ft

6-8 ft

8-10 ft

14-16 ft

Moist, light grayish brown and very dark
gray clay with gravel

Moist, very dark gray and very dark
grayish brown clay

Moist, very dark grayish brown clay with
sand

Moist, very dark grayish brown clay

Moist, dark gray clay

Moist, dark grayish brown sand with silt

13.8

40.7

18.8

25.6

27.8

25.3

Notes: Temperature of Drying : 110º Celsius

Attachment Figure A.4-21

GeoTosting ~------------~ 
E X P R E S S 



Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 02/25/19
Test Id: 483611

Tested By: ckg
Checked By: emm

Moisture Content of Soil and Rock - ASTM D2216

printed 3/15/2019 12:16:23 PM

 Boring ID  Sample ID  Depth  Description  Moisture
Content,% 

SJSB032

SJSB032

SJSB032

SJSB032

SJSB032

 SL0681

 SL0682

 SL0683

 SL0684

 SL0685

20-22 ft

25-27 ft

30-32 ft

35-37 ft

38-40 ft

Moist, dark gray sand

Moist, gray sand

Moist, dark grayish brown sand

Moist, grayish brown sand

Moist, yellowish brown clay

23.8

18.5

20.4

20.5

21.9

Notes: Temperature of Drying : 110º Celsius

Attachment Figure A.4-22

GeoTosting ~------------~ 
E X P R E S S 



Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 02/11/19
Test Id: 483582

Tested By: ckg
Checked By: emm

Moisture Content of Soil and Rock - ASTM D2216

printed 3/15/2019 12:17:04 PM

 Boring ID  Sample ID  Depth  Description  Moisture
Content,% 

SJSB033

SJSB033

SJSB033

SJSB033

SJSB033

SJSB033

SJSB033

SJSB033

SJSB033

SJSB033

 SL0640

 SL0641

 SL0642

 SL0643

 SL0644

 SL0645

 SL0646

 SL0647

 SL0648

 SL0649

0-2 ft

2-4 ft

4-6 ft

6-8 ft

8-10 ft

14-16 ft

20-22 ft

30-32 ft

35-37 ft

38-40 ft

Moist, light brownish gray sandy clay
with gravel

Moist, very dark brown sand

Moist, very dark brown clay

Moist, dark grayish brown silty clay with
sand

Moist, very dark gray clay

Moist, grayish brown silty sand 

Moist, dark gray sand

Moist, grayish brown sand with gravel

Moist, dark gray sand

Moist, light olive brown clay

15.2

25.0

24.9

21.0

24.5

23.8

21.0

15.2

17.9

19.2

Notes: Temperature of Drying : 110º Celsius

Attachment Figure A.4-23

GeoTosting ~------------~ 
E X P R E S S 



Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 01/06/19
Test Id: 482952

Tested By: ckg
Checked By: emm

Moisture Content of Soil and Rock - ASTM D2216

printed 3/15/2019 12:17:28 PM

 Boring ID  Sample ID  Depth  Description  Moisture
Content,% 

SJSB034

SJSB034

SJSB034

SJSB034

SJSB034

SJSB034

SJSB034

SJSB034

SJSB034

SJSB034

 SL0628

 SL0629

 SL0630

 SL0631

 SL0632

 SL0633

 SL0634

 SL0635

 SL0636

 SL0638

0-2 ft

2-4 ft

4-6 ft

6-8 ft

8-9 ft

9-10 ft

14-16 ft

20-22 ft

25-27 ft

40-40.8 ft

Moist, dark olive brown silt with sand

Moist, dark grayish brown clay

Moist, dark gray clay

Moist, very dark brown sandy clay

Moist, very dark gray clay with gravel

Moist, pale brown sand

Moist, light yellowish brown silty sand

Moist, very dark gray clay with silt and
sand

Moist, very dark gray clay with sand

Moist, dark grayish brown silty sand

14.6

18.7

20.5

25.2

25.7

19.5

18.9

28.5

35.4

12.1

Notes: Temperature of Drying : 110º Celsius

Attachment Figure A.4-24

GeoTosting ~------------~ 
E X P R E S S 



Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 01/03/19
Test Id: 482942

Tested By: ckg
Checked By: emm

Moisture Content of Soil and Rock - ASTM D2216

printed 3/15/2019 12:17:52 PM

 Boring ID  Sample ID  Depth  Description  Moisture
Content,% 

SJSB035

SJSB035

SJSB035

SJSB035

SJSB035

SJSB035

SJSB035

SJSB035

SJSB035

SJSB035

 SL0640

 SL0641

 SL0642

 SL0643

 SL0644

 SL0645

 SL0646

 SL0647

 SL0648

 SL0649

0-2 ft

2-4 ft

4-6 ft

6-8 ft

8-10 ft

14-16 ft

21.8-22 ft

25-27 ft

30-32 ft

40-42 ft

Moist, mottled dark gray and brown clay

Moist, grayish brown clay

Moist, mottled light yellowish brown and
grayish brown clay

Moist, very dark gray clay with gravel

Moist, very dark grayish brown sandy
clay

Moist, mottled grayish brown and light
olive brown clay

Moist, very dark gray clay

Moist, dark gray silty sand

Moist, dark gray silty sand

Moist, yellowish brown clay

15.0

18.6

21.3

29.6

24.8

25.6

42.8

24.5

16.9

19.8

Notes: Temperature of Drying : 110º Celsius

Attachment Figure A.4-25

GeoTosting ~------------~ 
E X P R E S S 



Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 02/11/19
Test Id: 483600

Tested By: ckg
Checked By: emm

Moisture Content of Soil and Rock - ASTM D2216

printed 3/15/2019 12:18:14 PM

 Boring ID  Sample ID  Depth  Description  Moisture
Content,% 

SJSB036

SJSB036

SJSB036

SJSB036

SJSB036

SJSB036

SJSB036

SJSB036

 SL0664

 SL0665

 SL0666

 SL0667

 SL0668

 SL0669

 SL0670

 SL0671

0-2.6 ft

2.6-4 ft

4-6 ft

6-8 ft

8-10 ft

15-17 ft

20-22 ft

25-27 ft

Wet, black clay

Moist, very dark grayish brown sandy
clay

Moist, very dark gray clay

Moist, very dark grayish brown clay

Moist, mottled very dark gray and gray
clay

Moist, gray sandy clay

Moist, dark gray sand with silt

Moist, gray sand

82.4

77.5

30.0

28.4

23.4

29.3

22.0

19.9

Notes: Temperature of Drying : 110º Celsius

Attachment Figure A.4-26

GeoTosting ~------------~ 
E X P R E S S 



Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 02/11/19
Test Id: 483592

Tested By: ckg
Checked By: emm

Moisture Content of Soil and Rock - ASTM D2216

printed 3/15/2019 12:18:36 PM

 Boring ID  Sample ID  Depth  Description  Moisture
Content,% 

SJSB037

SJSB037

SJSB037

SJSB037

SJSB037

SJSB037

SJSB037

SJSB037

SJSB037

SJSB037

 SL0651

 SL0652

 SL0653

 SL0654

 SL0655

 SL0656

 SL0658

 SL0659

 SL0660

 SL0661

0-2 ft

2-4 ft

4-6 ft

6-8 ft

8-10 ft

12-14 ft

20-22 ft

25-27 ft

30-32 ft

35-37 ft

Moist, dark gray and light brownish gray
clay

Moist, very dark gray sandy clay

Wet, black clay

Moist, gray clay

Moist, dark grayish brown clay

Wet, very dark gray clay

Moist, very dark gray silty sand

Moist, grayish brown sand with silt

Moist, light brownish grey sand

Moist, light brownish gray clay

48.4

105.2

70.2

21.1

28.5

39.8

24.6

18.7

16.5

20.5

Notes: Temperature of Drying : 110º Celsius

Attachment Figure A.4-27

GeoTosting ~------------~ 
E X P R E S S 



Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 02/25/19
Test Id: 486506

Tested By: ckg
Checked By: emm

Moisture Content of Soil and Rock - ASTM D2216

printed 3/15/2019 12:19:02 PM

 Boring ID  Sample ID  Depth  Description  Moisture
Content,% 

SJSB038

SJSB038

SJSB038

SJSB038

SJSB038

 SL0890

 SL0891

 SL0892

 SL0893

 SL0894

11-13 ft

13-15 ft

19-21 ft

24-26 ft

29-31 ft

Moist, very dark grayish brown clay

Moist, very dark grayish brown sandy
clay

Moist, very dark brown silt with sand

Moist, dark brown sand with silt

Moist, light yellowish brown silt

41.7

47.6

25.2

22.3

13.9

Notes: Temperature of Drying : 110º Celsius

Attachment Figure A.4-28

GeoTosting ~------------~ 
E X P R E S S 



Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 02/28/19
Test Id: 493256

Tested By: md
Checked By: bfs

 Laboratory Determination of Density (Unit Weight)
of Soil Specimens by ASTM D7263

printed 3/15/2019 1:54:53 PM

 Boring
ID 

 Sample
ID 

 Depth  Visual Description  Bulk
Density

pcf

Moisture
Content

 % 

 Dry
Density

pcf

 * 

SJGB022

SJGB038

 SL0812

 SL0896

7-9 ft

11-13 ft

Moist, grayish brown clay

Moist, dark gray clay

102.5

110.9

39.69

48.82

73.40

74.53

(1)

(2)

* Sample Comments

(1): Method B-Cylinder, Intact

(2): Method B-Cylinder, Intact

Notes: Moisture Content determined by ASTM D2216.

Attachment Figure A.4-29

GeoTosting ~------------~ 
E X P R E S S 



Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 02/28/19
Test Id: 493254

Tested By: md
Checked By: bfs

 Laboratory Determination of Density (Unit Weight)
of Soil Specimens by ASTM D7263

printed 3/15/2019 1:55:10 PM

 Boring
ID 

 Sample
ID 

 Depth  Visual Description  Bulk
Density

pcf

Moisture
Content

 % 

 Dry
Density

pcf

 * 

JSB012-W

SJSB019

SJSB023

SJSB025

SJSB036

SJSB037

 SL1054

 SL1012

 SL1024

 SL1038

 SL0672

 SL0662

8-10 ft

4-6 ft

8-10 ft

4-6'

2-4'

2-4'

Moist, dark gray clay

Moist, brown clay with sand and gravel

Moist, gray clay with sand

Moist, grayish brown sandy clay

Moist, brown clay

Wet, gray silty clay

108.4

125.3

114.3

107.2

81.85

83.75

34.90

18.56

36.57

51.89

80.10

107.9

80.38

105.7

83.72

70.55

45.45

40.29

(1)

(2)

(3)

(4)

(5)

(6)

* Sample Comments

(1): Method B-Cylinder, Intact

(2): Method B-Cylinder, Intact

(3): Method B-Cylinder, Intact

(4): Method B-Cylinder, Intact

(5): Method B-Cylinder, Intact

(6): Method B-Cylinder, Intact

Notes: Moisture Content determined by ASTM D2216.

Attachment Figure A.4-30

GeoTosting ~------------~ 
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 03/05/19
Test Id: 485156

Tested By: njf
Checked By: emm

Specific Gravity of Soils by ASTM D854

printed 3/15/2019 12:38:37 PM

Boring ID Sample ID Depth Visual Description Specific
Gravity

Comment

SJGB018

SJGB018

SJGB019

SJGB019

SJGB020

SJGB020

SJGB021

SJGB021

SJGB022

SJGB022

 SL0866

 SL0870

 SL0851

 SL0854

 SL0840

 SL0846

 SL0823

 SL0830

 SL0818

 SL0820

18-20 ft

40-42 ft

20-22'

35-37'

30-32'

60-62'

6'-8'

44'-46'

35'-37'

45'-47'

Moist, mottled light yellowish
brown and gray clay

Moist, light brownish gray silty
sand

Moist, light yellowish brown clay

Moist, brownish yellow clayey
sand 

Moist, light yellowish brown clay

Moist, grayish brown clay

Wet, dark brown clay with sand

Moist, light brownish gray sandy
silt

Moist, reddish brown clay

Moist, light brownish gray silty
sand

2.64

2.66

2.67

2.68

2.66

2.68

2.64

2.69

2.65

2.70

Notes: Specific Gravity performed by using method B (oven dried specimens) of ASTM D854

Moisture Content determined by ASTM D2216.

Attachment Figure A.4-31

GeoTosting ~------------~ 
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 01/10/19
Test Id: 482716

Tested By: ckg
Checked By: emm

Specific Gravity of Soils by ASTM D854

printed 3/15/2019 12:41:33 PM

Boring ID Sample ID Depth Visual Description Specific
Gravity

Comment

SJGB023G09

SJGB023G16B

SJSB008-E1

SJSB008-E1

SJSB019-E1

SJSB019-E1

SJSB023-E1

SJSB023-E1

SJSB025-1W

SJSB025-1W

 SL0881

 SL0889

 SL1026

 SL1029

 SL1004

 SL1008

 SL1015

 SL1022

 SL1040

 SL1043

23-25 ft

59.3-60 ft

2-4 ft

8-10 ft

8-10 ft

19-21 ft

4-6 ft

24-26 ft

8-10 ft

19-21 ft

Moist, dark grayish brown sand
with silt

Moist, light brownish gray silty
sand

Moist, dark yellowish brown clay
with sand

Moist, very dark gray clay

Moist, very dark gray clay

Moist, very dark gray clay

Moist, very dark gray clay

Moist, dark grayish brown clayey
sand

Moist, very dark grayish brown
sandy clay

Moist, gray clay

2.67

2.70

2.66

2.62

2.64

2.66

2.66

2.69

2.65

2.68

Notes: Specific Gravity performed by using method B (oven dried specimens) of ASTM D854

Moisture Content determined by ASTM D2216.

Attachment Figure A.4-32

GeoTosting ~------------~ 
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 03/07/19
Test Id: 483648

Tested By: njf
Checked By: emm

Specific Gravity of Soils by ASTM D854

printed 3/15/2019 12:42:08 PM

Boring ID Sample ID Depth Visual Description Specific
Gravity

Comment

SJSB028

SJSB028

SJSB029

SJSB029

SJSB030

SJSB030

SJSB031

SJSB031

SJSB032

SJSB032

 SL0803

 SL0806

 SL0606

 SL0607

 SL0692

 SL0696

 SL0617

 SL0622

 SL0679

 SL0685

8-10 ft

25-27 ft

15-17 ft

20-22 ft

8-10 ft

30-32 ft

8-10 ft

20-22 ft

8-10 ft

38-40 ft

Moist, very dark brown clay

Moist, very dark brown clay with
sand

Moist, dark grayish brown silty
sand

Moist, dark grayish brown clay

Moist, dark brown silty clay with
gravel

Moist, brownish gray sand with
silt

Moist, very dark grayish brown
clayey sand

Moist, grayish brown sand

Moist, dark gray clay

Moist, yellowish brown clay

2.63

2.67

2.69

2.64

2.66

2.69

2.68

2.71

2.67

2.68

Notes: Specific Gravity performed by using method B (oven dried specimens) of ASTM D854

Moisture Content determined by ASTM D2216.

Attachment Figure A.4-33

GeoTosting ~------------~ 
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 03/05/19
Test Id: 483644

Tested By: njf
Checked By: emm

Specific Gravity of Soils by ASTM D854

printed 3/15/2019 12:42:36 PM

Boring ID Sample ID Depth Visual Description Specific
Gravity

Comment

SJSB033

SJSB033

SJSB034

SJSB034

SJSB035

SJSB035

SJSB036

SJSB036

SJSB037

SJSB037

 SL0643

 SL0645

 SL0634

 SL0638

 SL0641

 SL0644

 SL0665

 SL0667

 SL0652

 SL0655

6-8 ft

14-16 ft

14-16 ft

40-40.8 ft

2-4 ft

8-10 ft

2.6-4 ft

6-8 ft

2-4 ft

8-10 ft

Moist, dark grayish brown silty
clay with sand

Moist, grayish brown silty sand 

Moist, light yellowish brown silty
sand

Moist, dark grayish brown silty
sand

Moist, grayish brown clay

Moist, very dark grayish brown
sandy clay

Moist, very dark grayish brown
sandy clay

Moist, very dark grayish brown
clay

Moist, very dark gray sandy clay

Moist, dark grayish brown clay

2.70

2.68

2.70

2.70

2.69

2.69

2.61

2.66

2.67

2.69

Notes: Specific Gravity performed by using method B (oven dried specimens) of ASTM D854

Moisture Content determined by ASTM D2216.

Attachment Figure A.4-34

GeoTosting ~------------~ 
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 03/05/19
Test Id: 486510

Tested By: njf
Checked By: emm

Specific Gravity of Soils by ASTM D854

printed 3/15/2019 12:42:53 PM

Boring ID Sample ID Depth Visual Description Specific
Gravity

Comment

SJSB038

SJSB038

 SL0891

 SL0893

13-15 ft

24-26 ft

Moist, very dark grayish brown
sandy clay

Moist, dark brown sand with silt

2.64

2.68

Notes: Specific Gravity performed by using method B (oven dried specimens) of ASTM D854

Moisture Content determined by ASTM D2216.

Attachment Figure A.4-35

GeoTosting ~------------~ 
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJGB018
Sample ID: SL0866
Depth : 18-20 ft

Sample Type: bag
Test Date: 02/25/19
Test Id: 486394

Tested By: ckg
Checked By: bfs

Test Comment: ---
Visual Description: Moist, mottled light yellowish brown and gray clay
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 3/15/2019 12:43:55 PM
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Grain Size (mm)

#
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#
60

 

#
10

0 
#

14
0 

#
20

0 

% Cobble

---

% Gravel

0.0

% Sand

8.5

% Silt & Clay Size

91.5

Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0287

0.0177

0.0108

0.0079

0.0057

0.0042

0.0030

0.0013

100

99

99

99

99

99

97

91

Percent Finer

73

65

56

52

47

44

42

35

Spec. Percent Complies

 Coefficients
D   =0.0533 mm85

D   =0.0138 mm60

D   =0.0069 mm50

D   =N/A30

D   =N/A15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM Lean CLAY (CL)

 AASHTO Clayey Soils (A-7-6 (26))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-36
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJGB018
Sample ID: SL0870
Depth : 40-42 ft

Sample Type: bag
Test Date: 02/25/19
Test Id: 486395

Tested By: ckg
Checked By: bfs

Test Comment: ---
Visual Description: Moist, light brownish gray silty sand
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 3/15/2019 12:43:56 PM
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#
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#

14
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#
20

0 

% Cobble

---

% Gravel

0.0

% Sand

64.7

% Silt & Clay Size

35.3

Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0319

0.0199

0.0120

0.0088

0.0062

0.0045

0.0032

0.0013

100

100

100

99

98

70

47

35

Percent Finer

28

25

22

20

18

17

16

14

Spec. Percent Complies

 Coefficients
D   =0.1963 mm85

D   =0.1289 mm60

D   =0.1113 mm50

D   =0.0395 mm30

D   =0.0024 mm15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM Silty SAND (SM)

 AASHTO Silty Soils (A-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-37
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJGB019
Sample ID: SL0851
Depth : 20-22'

Sample Type: bag
Test Date: 02/25/19
Test Id: 485119

Tested By: ckg
Checked By: bfs

Test Comment: ---
Visual Description: Moist, light yellowish brown clay
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 3/15/2019 1:58:24 PM
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#
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#
20
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% Cobble

---

% Gravel

0.0

% Sand

12.3

% Silt & Clay Size

87.7

Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0284

0.0194

0.0119

0.0086

0.0061

0.0044

0.0030

0.0013

100

100

100

100

99

99

96

88

Percent Finer

66

58

49

43

39

37

34

30

Spec. Percent Complies

 Coefficients
D   =0.0666 mm85

D   =0.0214 mm60

D   =0.0128 mm50

D   =0.0013 mm30

D   =N/A15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM Lean CLAY (CL)

 AASHTO Clayey Soils (A-6 (21))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-38
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJGB019
Sample ID: SL0854
Depth : 35-37'

Sample Type: bag
Test Date: 02/26/19
Test Id: 485120

Tested By: ckg
Checked By: bfs

Test Comment: ---
Visual Description: Moist, brownish yellow clayey sand 
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 3/15/2019 12:43:58 PM
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Grain Size (mm)

#
4 

#
10

 

#
20

 

#
40

 

#
60

 

#
10

0 
#

14
0 

#
20
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% Cobble

---

% Gravel

0.1

% Sand

57.4

% Silt & Clay Size

42.5

Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0339

0.0223

0.0129

0.0093

0.0066

0.0047

0.0033

0.0014

100

100

100

99

99

99

83

43

Percent Finer

31

26

22

20

18

16

15

7

Spec. Percent Complies

 Coefficients
D   =0.1118 mm85

D   =0.0872 mm60

D   =0.0800 mm50

D   =0.0313 mm30

D   =0.0035 mm15

D   =0.0019 mm10

C   =45.895u C   =5.913c

 Classification
 ASTM Clayey SAND (SC)

 AASHTO Silty Soils (A-4 (1))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-39
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJGB020
Sample ID: SL0838
Depth : 20-22'

Sample Type: bag
Test Date: 02/25/19
Test Id: 485117

Tested By: ckg
Checked By: bfs

Test Comment: ---
Visual Description: Moist, dark grayish brown silty sand
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 3/15/2019 1:59:30 PM
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% Cobble

---

% Gravel

0.0

% Sand

68.7

% Silt & Clay Size

31.3

Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0317

0.0204

0.0119

0.0083

0.0059

0.0043

0.0031

0.0013

100

99

96

84

53

34

32

31

Percent Finer

28

26

24

23

22

20

19

16

Spec. Percent Complies

 Coefficients
D   =0.4396 mm85

D   =0.2823 mm60

D   =0.2321 mm50

D   =0.0542 mm30

D   =N/A15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM N/A

 AASHTO Silty Gravel and Sand (A-2-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-40
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJGB020
Sample ID: SL0846
Depth : 60-62'

Sample Type: bag
Test Date: 02/25/19
Test Id: 485118

Tested By: ckg
Checked By: bfs

Test Comment: ---
Visual Description: Moist, grayish brown clay
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 3/15/2019 12:44:00 PM
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Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0241

0.0180

0.0111

0.0080

0.0058

0.0043

0.0031

0.0013

100

100

100

100

100

100

99

99

Percent Finer

91

82

68

61

51

46

40

34

Spec. Percent Complies

 Coefficients
D   =0.0199 mm85

D   =0.0078 mm60

D   =0.0054 mm50

D   =N/A30

D   =N/A15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM Fat CLAY (CH)

 AASHTO Clayey Soils (A-7-6 (42))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-41
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJGB021
Sample ID: SL0823
Depth : 6'-8'

Sample Type: bag
Test Date: 02/25/19
Test Id: 485161

Tested By: ckg
Checked By: bfs

Test Comment: ---
Visual Description: Wet, dark brown clay with sand
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 3/15/2019 2:00:13 PM

0

10

20

30

40

50

60

70

80

90

100

0.0010.010.11101001000

P
e
rc

e
n
t 
F

in
e
r

Grain Size (mm)

#
4 

#
10

 

#
20

 

#
40

 

#
60

 

#
10

0 
#

14
0 

#
20

0 

% Cobble

---

% Gravel

0.0

% Sand

27.9

% Silt & Clay Size

72.1

Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0331

0.0210

0.0126

0.0091

0.0064

0.0046

0.0032

0.0013

100

100

100

100

99

91

83

72

Percent Finer

55

46

39

35

32

30

28

25

Spec. Percent Complies

 Coefficients
D   =0.1147 mm85

D   =0.0416 mm60

D   =0.0255 mm50

D   =0.0046 mm30

D   =N/A15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM Lean CLAY with Sand (CL)

 AASHTO Clayey Soils (A-7-6 (20))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-42
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJGB021
Sample ID: SL0830
Depth : 44'-46'

Sample Type: bag
Test Date: 02/25/19
Test Id: 485162

Tested By: ckg
Checked By: bfs

Test Comment: ---
Visual Description: Moist, light brownish gray sandy silt
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 3/15/2019 2:01:23 PM
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60.4

Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0342

0.0231

0.0135

0.0096

0.0068

0.0048

0.0033

0.0014

100

100

100

100

99

97

84

60

Percent Finer

25

17

13

11

9

9

9

8

Spec. Percent Complies

 Coefficients
D   =0.1075 mm85

D   =0.0744 mm60

D   =0.0598 mm50

D   =0.0385 mm30

D   =0.0174 mm15

D   =0.0075 mm10

C   =9.920u C   =2.656c

 Classification
 ASTM Sandy SILT (ML)

 AASHTO Silty Soils (A-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-43
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJGB022
Sample ID: SL0818
Depth : 35'-37'

Sample Type: bag
Test Date: 02/26/19
Test Id: 485159

Tested By: ckg
Checked By: bfs

Test Comment: ---
Visual Description: Moist, reddish brown clay
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928
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Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0243

0.0163

0.0097

0.0072

0.0052

0.0038

0.0027

0.0012

100

100

100

100

100

100

100
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Percent Finer

96

93

89
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76

72

57

Spec. Percent Complies

 Coefficients
D   =0.0073 mm85

D   =0.0014 mm60

D   =N/A50

D   =N/A30

D   =N/A15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM Fat CLAY (CH)

 AASHTO Clayey Soils (A-7-6 (50))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-44
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJGB022
Sample ID: SL0820
Depth : 45'-47'

Sample Type: bag
Test Date: 02/26/19
Test Id: 485160

Tested By: ckg
Checked By: bfs

Test Comment: ---
Visual Description: Moist, light brownish gray silty sand
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 3/15/2019 12:44:03 PM
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Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0347

0.0214

0.0127

0.0092

0.0065

0.0046

0.0032

0.0013

100

100

100
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99
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81

55

37

Percent Finer

20

16

14

12

11

10

10

9

Spec. Percent Complies

 Coefficients
D   =0.1708 mm85

D   =0.1140 mm60

D   =0.0970 mm50

D   =0.0553 mm30

D   =0.0183 mm15

D   =0.0023 mm10

C   =49.565u C   =11.663c

 Classification
 ASTM Silty SAND (SM)

 AASHTO Silty Soils (A-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-45
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJGB023G09
Sample ID: SL0881
Depth : 23-25 ft

Sample Type: bag
Test Date: 02/25/19
Test Id: 486391

Tested By: ckg
Checked By: bfs

Test Comment: ---
Visual Description: Moist, dark grayish brown sand with silt
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 3/15/2019 12:44:03 PM
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Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0359

0.0225

0.0133

0.0097

0.0069

0.0049

0.0035

0.0014

100

100

99

89

57

25

13

8.5

Percent Finer

5

4

3

2

1

1

1

1

Spec. Percent Complies

 Coefficients
D   =0.3975 mm85

D   =0.2623 mm60

D   =0.2231 mm50

D   =0.1621 mm30

D   =0.1109 mm15

D   =0.0831 mm10

C   =3.156u C   =1.205c

 Classification
 ASTM Poorly graded SAND with Silt (SP-SM)

 AASHTO Fine Sand (A-3 (1))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-46
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJGB023G16B
Sample ID: SL0889
Depth : 59.3-60 ft

Sample Type: bag
Test Date: 02/25/19
Test Id: 486393

Tested By: ckg
Checked By: bfs

Test Comment: ---
Visual Description: Moist, light brownish gray silty sand
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 3/15/2019 12:44:04 PM
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Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0367

0.0218

0.0126

0.0096

0.0068

0.0048

0.0034

0.0014

100

100

99

99

97

61

39

25

Percent Finer

12

8

6

6

5

4

3

3

Spec. Percent Complies

 Coefficients
D   =0.2106 mm85

D   =0.1487 mm60

D   =0.1261 mm50

D   =0.0846 mm30

D   =0.0437 mm15

D   =0.0284 mm10

C   =5.236u C   =1.695c

 Classification
 ASTM Silty SAND (SM)

 AASHTO Silty Gravel and Sand (A-2-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-47
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB008-E1
Sample ID: SL1026
Depth : 2-4 ft

Sample Type: bag
Test Date: 01/02/19
Test Id: 482725

Tested By: ckg
Checked By: emm

Test Comment: ---
Visual Description: Moist, dark yellowish brown clay with sand
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928
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Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0264

0.0185

0.0111

0.0080

0.0058

0.0042

0.0029

0.0013

100

100

99

99

98

95

91

85

Percent Finer

70

67

61

57

53

49

45

39

Spec. Percent Complies

 Coefficients
D   =0.0753 mm85

D   =0.0104 mm60

D   =0.0045 mm50

D   =N/A30

D   =N/A15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM Lean CLAY with Sand (CL)

 AASHTO Clayey Soils (A-7-6 (29))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-48
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB008-E1
Sample ID: SL1034
Depth : 25-27 ft

Sample Type: bag
Test Date: 01/02/19
Test Id: 482726

Tested By: ckg
Checked By: emm

Test Comment: ---
Visual Description: Moist, light brownish gray silty sand
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 3/15/2019 12:44:05 PM
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Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0328

0.0219

0.0129

0.0095

0.0066

0.0046

0.0033

0.0015

100

100

100

100

99

66

26

13

Percent Finer

9

7

6

6

5

5

4

3

Spec. Percent Complies

 Coefficients
D   =0.2019 mm85

D   =0.1425 mm60

D   =0.1306 mm50

D   =0.1098 mm30

D   =0.0789 mm15

D   =0.0408 mm10

C   =3.493u C   =2.074c

 Classification
 ASTM N/A

 AASHTO Silty Gravel and Sand (A-2-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-49
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB012-W1
Sample ID: SL1050
Depth : 15-17 ft

Sample Type: bag
Test Date: 01/21/19
Test Id: 482973

Tested By: ckg
Checked By: emm

Test Comment: ---
Visual Description: Moist, grayish brown silty, clayey sand
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 3/15/2019 12:44:06 PM
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Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0317

0.0227

0.0125

0.0092

0.0062

0.0047

0.0033

0.0013

100

100

100

100

99

90

61

38

Percent Finer

27

23

19

17

15

14

13

11

Spec. Percent Complies

 Coefficients
D   =0.1412 mm85

D   =0.1052 mm60

D   =0.0902 mm50

D   =0.0407 mm30

D   =0.0058 mm15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM Silty, Clayey SAND (SC-SM)

 AASHTO Silty Soils (A-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-50
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB012-W1
Sample ID: SL1053
Depth : 30-32 ft

Sample Type: bag
Test Date: 01/21/19
Test Id: 482974

Tested By: ckg
Checked By: emm

Test Comment: ---
Visual Description: Moist, grayish brown sand with silt
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928
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Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0369

0.0218

0.0125

0.0097

0.0067

0.0048

0.0035

0.0014

100

100

99

91

39

14

8

7.1

Percent Finer

6

5

4

3

2

1

1

0

Spec. Percent Complies

 Coefficients
D   =0.3995 mm85

D   =0.3100 mm60

D   =0.2802 mm50

D   =0.2093 mm30

D   =0.1544 mm15

D   =0.1183 mm10

C   =2.620u C   =1.195c

 Classification
 ASTM N/A

 AASHTO Fine Sand (A-3 (1))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-51
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB019-E1
Sample ID: SL1004
Depth : 8-10 ft

Sample Type: bag
Test Date: 01/02/19
Test Id: 482721

Tested By: ckg
Checked By: emm

Test Comment: ---
Visual Description: Moist, very dark gray clay
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928
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Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0288

0.0197

0.0116

0.0082

0.0059

0.0042

0.0030

0.0013

100

100

100

100

99

98

96

92

Percent Finer

73

65

58

54

50

47

45

40

Spec. Percent Complies

 Coefficients
D   =0.0517 mm85

D   =0.0136 mm60

D   =0.0061 mm50

D   =N/A30

D   =N/A15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM Fat CLAY (CH)

 AASHTO Clayey Soils (A-7-6 (69))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-52
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB019-E1
Sample ID: SL1005
Depth : 14-15 ft

Sample Type: bag
Test Date: 01/02/19
Test Id: 482722

Tested By: ckg
Checked By: emm

Test Comment: ---
Visual Description: Moist, dark grayish brown silty sand
Sample Comment: ---
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Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies
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---
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4.75
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0.25
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0.075

Particle Size (mm)

0.0324

0.0223

0.0130

0.0095

0.0067
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0.0015
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Spec. Percent Complies

 Coefficients
D   =0.2005 mm85

D   =0.1274 mm60

D   =0.1111 mm50

D   =0.0762 mm30

D   =0.0391 mm15

D   =0.0291 mm10

C   =4.378u C   =1.566c

 Classification
 ASTM N/A

 AASHTO Silty Gravel and Sand (A-2-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-53
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB023-E1
Sample ID: SL1017
Depth : 10-12 ft

Sample Type: bag
Test Date: 01/02/19
Test Id: 482723

Tested By: ckg
Checked By: emm

Test Comment: ---
Visual Description: Moist, dark grayish brown silty sand
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 3/15/2019 12:44:09 PM
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Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies
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Hydrometer
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0.0095
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0.0015
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Spec. Percent Complies

 Coefficients
D   =0.2152 mm85

D   =0.1416 mm60

D   =0.1260 mm50

D   =0.0955 mm30

D   =0.0582 mm15

D   =0.0393 mm10

C   =3.603u C   =1.639c

 Classification
 ASTM N/A

 AASHTO Silty Gravel and Sand (A-2-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-54
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB023-E1
Sample ID: SL1022
Depth : 24-26 ft

Sample Type: bag
Test Date: 01/02/19
Test Id: 482724

Tested By: ckg
Checked By: emm

Test Comment: ---
Visual Description: Moist, dark grayish brown clayey sand
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 3/15/2019 12:44:09 PM
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Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies
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Hydrometer

---
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---

---

---

---
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---

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)
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Spec. Percent Complies

 Coefficients
D   =0.1417 mm85

D   =0.1053 mm60

D   =0.0871 mm50

D   =0.0357 mm30

D   =0.0038 mm15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM Clayey SAND (SC)

 AASHTO Silty Soils (A-4 (1))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-55

G~ 
E X P R E S S 

I I I 
I ~N : · .... \ . . . , ............. -:- .............. . 

I I 

• • • • J ••• . .I ..•..•..•..•..••..•..•..•..•..• 

I I .. ·,· . ·,· ............ ·:· .............. . 

t · · • 1 • • · 1· • . . , ............. ·.· .............. . 
I 

r: 
I . I 

I ,,, I ,, , I , I · I ,, 

( I 
I . 

I I I I • 
J ••• l ... I .. ( .. 
I I I I , I 

I• I 

I ( 
I I I , 

0 
• 

0 j ' 0 0 1' 0 j.' I 

I . I 
I I I I · I 
1 • • • r · • · 1 • • ,: • 1 · · · · · · · · · · · · 

I . ,. 
( I 

I ••• I •• •I •• I.• I ••••••••••••• 
I I I I · I 

( I 
I . I ,, 

'V 



Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB025-1W
Sample ID: SL1040
Depth : 8-10 ft

Sample Type: bag
Test Date: 01/02/19
Test Id: 482727

Tested By: ckg
Checked By: emm

Test Comment: ---
Visual Description: Moist, very dark grayish brown sandy clay
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 3/15/2019 12:44:10 PM
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63.7

Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0293

0.0197

0.0123

0.0084

0.0063

0.0045

0.0032

0.0014

100

100

100

99

96

84

72

64

Percent Finer

49

43

37

33

30

27

25

22

Spec. Percent Complies

 Coefficients
D   =0.1576 mm85

D   =0.0591 mm60

D   =0.0313 mm50

D   =0.0064 mm30

D   =N/A15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM Sandy Lean CLAY (CL)

 AASHTO Clayey Soils (A-7-6 (18))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-56
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB025-1W
Sample ID: SL1041
Depth : 14-16 ft

Sample Type: bag
Test Date: 01/02/19
Test Id: 482728

Tested By: ckg
Checked By: emm

Test Comment: ---
Visual Description: Moist, light brownish gray sand with silt
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928
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Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0330

0.0215

0.0138

0.0096

0.0068

0.0048

0.0034

0.0015

100

100

100

97

90

59

26

10

Percent Finer

4

1

1

0

0

0

0

0

Spec. Percent Complies

 Coefficients
D   =0.2296 mm85

D   =0.1532 mm60

D   =0.1367 mm50

D   =0.1106 mm30

D   =0.0829 mm15

D   =0.0707 mm10

C   =2.167u C   =1.129c

 Classification
 ASTM N/A

 AASHTO Silty Gravel and Sand (A-2-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-57
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB028
Sample ID: SL0803
Depth : 8-10 ft

Sample Type: bag
Test Date: 02/26/19
Test Id: 483656

Tested By: ckg
Checked By: bfs

Test Comment: ---
Visual Description: Moist, very dark brown clay
Sample Comment: Sample contains organics

Particle Size Analysis - ASTM D6913/D7928
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88.3

Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0302

0.0194

0.0117

0.0085

0.0061

0.0043

0.0031

0.0013

100

100

99

99

98

96

92

88

Percent Finer

81

72

61

54

50

46

41

37

Spec. Percent Complies

 Coefficients
D   =0.0506 mm85

D   =0.0111 mm60

D   =0.0060 mm50

D   =N/A30

D   =N/A15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM Fat CLAY (CH)

 AASHTO Clayey Soils (A-7-6 (46))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-58
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB028
Sample ID: SL0806
Depth : 25-27 ft

Sample Type: bag
Test Date: 02/25/19
Test Id: 483657

Tested By: ckg
Checked By: bfs

Test Comment: ---
Visual Description: Moist, very dark brown clay with sand
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928
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0

10

20

30

40

50

60

70

80

90

100

0.0010.010.11101001000

P
e
rc

e
n
t 
F

in
e
r

Grain Size (mm)

#
4 

#
10

 

#
20

 

#
40

 

#
60

 

#
10

0 
#

14
0 

#
20

0 

% Cobble

---

% Gravel

0.0

% Sand

15.6

% Silt & Clay Size

84.4

Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0314

0.0189

0.0116

0.0086

0.0061
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0.0013

100

100
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97

93

84

Percent Finer

66

58

51

47

42

40

37

33

Spec. Percent Complies

 Coefficients
D   =0.0768 mm85

D   =0.0211 mm60

D   =0.0105 mm50

D   =N/A30

D   =N/A15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM Fat CLAY with Sand (CH)

 AASHTO Clayey Soils (A-7-6 (44))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-59
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB029
Sample ID: SL0606
Depth : 15-17 ft

Sample Type: bag
Test Date: 01/02/19
Test Id: 482729

Tested By: ckg
Checked By: emm

Test Comment: ---
Visual Description: Moist, dark grayish brown silty sand
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928
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39.0

Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0334

0.0208

0.0126

0.0090

0.0064

0.0045

0.0032

0.0014

100

99

99

99

95

63

48

39

Percent Finer

25

21

17
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15

14

13

11

Spec. Percent Complies

 Coefficients
D   =0.2137 mm85

D   =0.1385 mm60

D   =0.1098 mm50

D   =0.0441 mm30

D   =0.0061 mm15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM N/A

 AASHTO Silty Soils (A-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-60
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB029
Sample ID: SL0610
Depth : 35-36.5 ft

Sample Type: bag
Test Date: 01/21/19
Test Id: 482730

Tested By: ckg
Checked By: emm

Test Comment: ---
Visual Description: Moist, very dark grayish brown sand with silt
Sample Comment: Sample contains shells

Particle Size Analysis - ASTM D6913/D7928
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Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

0.375 in 

#4 

#10 

#20 

#40 
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#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0302

0.0216

0.0121

0.0089

0.0064

0.0045
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0.0014

100
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22

13

11

11

Percent Finer
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8

7

6

6

5

4

Spec. Percent Complies

 Coefficients
D   =0.7778 mm85

D   =0.4049 mm60

D   =0.3562 mm50

D   =0.2756 mm30

D   =0.1680 mm15

D   =0.0444 mm10

C   =9.119u C   =4.225c

 Classification
 ASTM N/A

 AASHTO Silty Gravel and Sand (A-2-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-61
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB030
Sample ID: SL0693
Depth : 14-16 ft

Sample Type: bag
Test Date: 02/25/19
Test Id: 483654

Tested By: ckg
Checked By: bfs

Test Comment: ---
Visual Description: Moist, dark grayish brown clayey sand
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928
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Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0350

0.0223

0.0132

0.0092

0.0065

0.0047

0.0033

0.0014

100

100

99
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98

88

66

50

Percent Finer

33

26

22

20
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16

14

13

Spec. Percent Complies

 Coefficients
D   =0.1426 mm85

D   =0.0931 mm60

D   =0.0753 mm50

D   =0.0288 mm30

D   =0.0041 mm15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM N/A

 AASHTO Silty Soils (A-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-62
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB030
Sample ID: SL0696
Depth : 30-32 ft

Sample Type: bag
Test Date: 02/25/19
Test Id: 483655

Tested By: ckg
Checked By: bfs

Test Comment: ---
Visual Description: Moist, brownish gray sand with silt
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 3/15/2019 12:44:15 PM
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Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0372

0.0237

0.0134

0.0095

0.0068

0.0047

0.0034

0.0014

100

99

98

86

61

21

12

9.7

Percent Finer

8

6

5

4

4

3

2

2

Spec. Percent Complies

 Coefficients
D   =0.4178 mm85

D   =0.2480 mm60

D   =0.2176 mm50

D   =0.1677 mm30

D   =0.1184 mm15

D   =0.0781 mm10

C   =3.175u C   =1.452c

 Classification
 ASTM Poorly graded SAND with Silt (SP-SM)

 AASHTO Fine Sand (A-3 (1))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-63
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB031
Sample ID: SL0617
Depth : 8-10 ft

Sample Type: bag
Test Date: 01/02/19
Test Id: 482923

Tested By: ckg
Checked By: emm

Test Comment: ---
Visual Description: Moist, very dark grayish brown clayey sand
Sample Comment: Sample contains organics

Particle Size Analysis - ASTM D6913/D7928

printed 3/15/2019 2:07:09 PM
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Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0349

0.0224

0.0126

0.0092

0.0066

0.0047

0.0033

0.0014

100

100

100

99

98

81

62

49

Percent Finer

33

25

20

16

14

12

10

9

Spec. Percent Complies

 Coefficients
D   =0.1698 mm85

D   =0.1003 mm60

D   =0.0773 mm50

D   =0.0296 mm30

D   =0.0080 mm15

D   =0.0029 mm10

C   =34.586u C   =3.012c

 Classification
 ASTM Clayey SAND (SC)

 AASHTO Clayey Soils (A-6 (5))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-64
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB031
Sample ID: SL0622
Depth : 20-22 ft

Sample Type: bag
Test Date: 01/02/19
Test Id: 482924

Tested By: ckg
Checked By: emm

Test Comment: ---
Visual Description: Moist, grayish brown sand
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 3/15/2019 12:44:16 PM
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% Gravel

0.0
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4.8

Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0377

0.0238

0.0136

0.0092

0.0068

0.0042

0.0034

0.0014

100

98

98

97

68

11

6

4.8

Percent Finer

3

3

1

1

0

0

0

0

Spec. Percent Complies

 Coefficients
D   =0.3406 mm85

D   =0.2318 mm60

D   =0.2120 mm50

D   =0.1774 mm30

D   =0.1552 mm15

D   =0.1374 mm10

C   =1.687u C   =0.988c

 Classification
 ASTM Poorly graded SAND (SP)

 AASHTO Fine Sand (A-3 (1))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-65
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB032
Sample ID: SL0680
Depth : 14-16 ft

Sample Type: bag
Test Date: 02/25/19
Test Id: 483684

Tested By: ckg
Checked By: bfs

Test Comment: ---
Visual Description: Moist, dark grayish brown sand with silt
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 3/15/2019 12:44:17 PM

0

10

20

30

40

50

60

70

80

90

100

0.0010.010.11101001000

P
e
rc

e
n
t 
F

in
e
r

Grain Size (mm)

#
4 

#
10

 

#
20

 

#
40

 

#
60

 

#
10

0 
#

14
0 

#
20

0 

% Cobble

---

% Gravel
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Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0376

0.0238

0.0138

0.0097

0.0067

0.0049

0.0035

0.0014

100

100

100

100

93

27

9

5.3

Percent Finer

4

3

2

2

2

1

0

0

Spec. Percent Complies

 Coefficients
D   =0.2346 mm85

D   =0.1932 mm60

D   =0.1787 mm50

D   =0.1530 mm30

D   =0.1186 mm15

D   =0.1079 mm10

C   =1.791u C   =1.123c

 Classification
 ASTM N/A

 AASHTO Fine Sand (A-3 (1))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-66
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB032
Sample ID: SL0684
Depth : 35-37 ft

Sample Type: bag
Test Date: 02/26/19
Test Id: 483653

Tested By: ckg
Checked By: bfs

Test Comment: ---
Visual Description: Moist, grayish brown sand
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 3/15/2019 2:08:40 PM
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Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0376

0.0229

0.0139

0.0098
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0.0049

0.0034

0.0014
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5

2.9

Percent Finer

1

1

0

0

0

0

0

0

Spec. Percent Complies

 Coefficients
D   =0.6387 mm85

D   =0.3337 mm60

D   =0.2834 mm50

D   =0.2039 mm30

D   =0.1591 mm15

D   =0.1386 mm10

C   =2.408u C   =0.899c

 Classification
 ASTM Poorly graded SAND (SP)

 AASHTO Fine Sand (A-3 (1))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-67
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB033
Sample ID: SL0645
Depth : 14-16 ft

Sample Type: bag
Test Date: 03/08/19
Test Id: 483678

Tested By: ckg
Checked By: bfs

Test Comment: ---
Visual Description: Moist, grayish brown silty sand 
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 3/15/2019 12:44:18 PM
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Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0351

0.0219

0.0130

0.0094

0.0067

0.0047

0.0034

0.0013

100

100
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99

99

88
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31

22

Percent Finer
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14

12

11

10

8

8

7

Spec. Percent Complies

 Coefficients
D   =0.2404 mm85

D   =0.1765 mm60

D   =0.1560 mm50

D   =0.1006 mm30

D   =0.0285 mm15

D   =0.0077 mm10

C   =22.922u C   =7.447c

 Classification
 ASTM Silty SAND (SM)

 AASHTO Silty Gravel and Sand (A-2-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-68
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location: Project No: GTX-309154
Boring ID: SJSB033
Sample ID: SL0647
Depth : 30-32 ft

Sample Type: bag
Test Date: 02/26/19
Test Id: 483679

Tested By: ckg
Checked By: bfs

Test Comment: ---
Visual Description:
Sample Comment:

Moist, grayish brown sand with gravel 
---

Particle Size Analysis - ASTM D6913/D7928

printed 3/15/2019 2:10:04 PM
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Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

1 in 

0.75 in 

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

25.00

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0358

0.0228

0.0138

0.0097

0.0069

0.0048

0.0035

0.0014

100
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89
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81
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42

12

6

4.2

Percent Finer

3

3

2

2

2

1

1

1

Spec. Percent Complies

 Coefficients
D   =5.5346 mm85

D   =0.3305 mm60

D   =0.2820 mm50

D   =0.2028 mm30

D   =0.1576 mm15

D   =0.1329 mm10

C   =2.487u C   =0.936c

 Classification
 ASTM Poorly graded SAND with Gravel (SP)

 AASHTO Fine Sand (A-3 (1))

 Sample/Test Description
Sand/Gravel Particle Shape : ROUNDED

Sand/Gravel Hardness : HARD

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-69
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB034
Sample ID: SL0634
Depth : 14-16 ft

Sample Type: bag
Test Date: 01/21/19
Test Id: 482971

Tested By: ckg
Checked By: emm

Test Comment: ---
Visual Description: Moist, light yellowish brown silty sand
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 3/15/2019 12:44:20 PM
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% Silt & Clay Size

25.5

Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0293

0.0207

0.0136

0.0097

0.0066

0.0048

0.0034

0.0014

100

99

99

99

99

98

71

40

25

Percent Finer

13

10

7

5

4

4

3

2

Spec. Percent Complies

 Coefficients
D   =0.1956 mm85

D   =0.1329 mm60

D   =0.1186 mm50

D   =0.0835 mm30

D   =0.0348 mm15

D   =0.0209 mm10

C   =6.359u C   =2.510c

 Classification
 ASTM Silty SAND (SM)

 AASHTO Silty Gravel and Sand (A-2-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-70
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB034
Sample ID: SL0638
Depth : 40-40.8 ft

Sample Type: bag
Test Date: 01/21/19
Test Id: 482972

Tested By: ckg
Checked By: emm

Test Comment: ---
Visual Description: Moist, dark grayish brown silty sand
Sample Comment: Sample contains shells

Particle Size Analysis - ASTM D6913/D7928
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4.8

% Sand

82.0

% Silt & Clay Size

13.2

Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0308

0.0203

0.0132

0.0094

0.0063

0.0048

0.0034

0.0014

100

95

88

68

43

28

19

15

13

Percent Finer

9

8

8

7

6

5

4

3

Spec. Percent Complies

 Coefficients
D   =1.7309 mm85

D   =0.6806 mm60

D   =0.5123 mm50

D   =0.2672 mm30

D   =0.1048 mm15

D   =0.0353 mm10

C   =19.280u C   =2.972c

 Classification
 ASTM N/A

 AASHTO Stone Fragments, Gravel and Sand 
(A-1-b (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ROUNDED

Sand/Gravel Hardness : HARD

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-71
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB035
Sample ID: SL0644
Depth : 8-10 ft

Sample Type: bag
Test Date: 01/02/19
Test Id: 482969

Tested By: ckg
Checked By: emm

Test Comment: ---
Visual Description: Moist, very dark grayish brown sandy clay
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928
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Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0308

0.0200

0.0123

0.0091

0.0064

0.0046

0.0033

0.0014

100

99

99

99

98

91

74

59

Percent Finer

35

29

25

23

20

18

16

13

Spec. Percent Complies

 Coefficients
D   =0.1324 mm85

D   =0.0770 mm60

D   =0.0542 mm50

D   =0.0217 mm30

D   =0.0026 mm15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM Sandy Lean CLAY (CL)

 AASHTO Clayey Soils (A-6 (5))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-72
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB035
Sample ID: SL0647
Depth : 25-27 ft

Sample Type: bag
Test Date: 01/21/19
Test Id: 482970

Tested By: ckg
Checked By: emm

Test Comment: ---
Visual Description: Moist, dark gray silty sand
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 3/15/2019 12:44:22 PM
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% Gravel

0.0

% Sand

83.4

% Silt & Clay Size

16.6

Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0332

0.0221

0.0126

0.0092

0.0061

0.0046

0.0033

0.0014

100

100

100

96

75

45

26

17

Percent Finer

14

12

9

8

8

8

7

6

Spec. Percent Complies

 Coefficients
D   =0.3208 mm85

D   =0.1927 mm60

D   =0.1627 mm50

D   =0.1146 mm30

D   =0.0477 mm15

D   =0.0145 mm10

C   =13.290u C   =4.700c

 Classification
 ASTM N/A

 AASHTO Silty Gravel and Sand (A-2-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-73
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location: Project No: GTX-309154
Boring ID: SJSB036
Sample ID: SL0665
Depth : 2.6-4 ft

Sample Type: bag
Test Date: 02/25/19
Test Id: 483682

Tested By: ckg
Checked By: bfs

Test Comment: ---
Visual Description: Moist, very dark grayish brown sandy clay
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 3/15/2019 2:12:12 PM
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% Silt & Clay Size
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Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0343

0.0216

0.0127

0.0090

0.0064

0.0046

0.0033

0.0014

100

93

90

86

84

83

81

78

73

68

Percent Finer

60

53

46

40

35

30

27

19

Spec. Percent Complies

 Coefficients
D   =1.1351 mm85

D   =0.0355 mm60

D   =0.0172 mm50

D   =0.0046 mm30

D   =N/A15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM Sandy Fat CLAY (CH)

 AASHTO Clayey Soils (A-7-5 (42))

 Sample/Test Description
Sand/Gravel Particle Shape : ROUNDED

Sand/Gravel Hardness : HARD

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-74
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB036
Sample ID: SL0670
Depth : 20-22 ft

Sample Type: bag
Test Date: 02/25/19
Test Id: 483683

Tested By: ckg
Checked By: bfs

Test Comment: ---
Visual Description: Moist, dark gray sand with silt
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 3/15/2019 2:12:56 PM
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8.8

Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0332

0.0232

0.0134

0.0097

0.0067

0.0048

0.0034

0.0014

100

100

100

99

80

38

14

8.8

Percent Finer

6

5

4

4

3

2

1

0

Spec. Percent Complies

 Coefficients
D   =0.2878 mm85

D   =0.1962 mm60

D   =0.1739 mm50

D   =0.1339 mm30

D   =0.1075 mm15

D   =0.0812 mm10

C   =2.416u C   =1.125c

 Classification
 ASTM N/A

 AASHTO Fine Sand (A-3 (1))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-75
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB037
Sample ID: SL0652
Depth : 2-4 ft

Sample Type: bag
Test Date: 03/05/19
Test Id: 483680

Tested By: ckg
Checked By: bfs

Test Comment: ---
Visual Description: Moist, very dark gray sandy clay
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 3/15/2019 2:13:48 PM
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% Gravel

12.8
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19.4

% Silt & Clay Size

67.8

Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

0.75 in 

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0334

0.0217

0.0128

0.0092
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0.0047

0.0033

0.0013

100
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87

87

84

83

81

79

75

71

68

Percent Finer

60

57

50

43

39

34

31

25

Spec. Percent Complies

 Coefficients
D   =2.5542 mm85

D   =0.0319 mm60

D   =0.0132 mm50

D   =0.0029 mm30

D   =N/A15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM Sandy Fat CLAY (CH)

 AASHTO Clayey Soils (A-7-5 (54))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-76
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB037
Sample ID: SL0659
Depth : 25-27 ft

Sample Type: bag
Test Date: 02/26/19
Test Id: 483681

Tested By: ckg
Checked By: bfs

Test Comment: ---
Visual Description: Moist, grayish brown sand with silt
Sample Comment: ---
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% Silt & Clay Size

8.6

Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0351

0.0234

0.0135

0.0097

0.0069

0.0048

0.0034

0.0014

100

100

100

98

60

20

11

8.6

Percent Finer

6

5

4

4

4

3

3

2

Spec. Percent Complies

 Coefficients
D   =0.3537 mm85

D   =0.2514 mm60

D   =0.2211 mm50

D   =0.1711 mm30

D   =0.1237 mm15

D   =0.0901 mm10

C   =2.790u C   =1.292c

 Classification
 ASTM N/A

 AASHTO Fine Sand (A-3 (1))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-77
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB038
Sample ID: SL0891
Depth : 13-15 ft

Sample Type: bag
Test Date: 02/25/19
Test Id: 486511

Tested By: ckg
Checked By: bfs

Test Comment: ---
Visual Description: Moist, very dark grayish brown sandy clay
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 3/15/2019 12:44:25 PM
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% Cobble

---

% Gravel

0.0

% Sand
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% Silt & Clay Size

66.6

Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0308

0.0183

0.0127

0.0087

0.0065

0.0045

0.0033

0.0014

100

100

100

99

95

87

79

67

Percent Finer

50

41

36

31

29

26

24

21

Spec. Percent Complies

 Coefficients
D   =0.1376 mm85

D   =0.0526 mm60

D   =0.0306 mm50

D   =0.0077 mm30

D   =N/A15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM Sandy Lean CLAY (CL)

 AASHTO Clayey Soils (A-6 (10))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-78
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB038
Sample ID: SL0893
Depth : 24-26 ft

Sample Type: bag
Test Date: 02/25/19
Test Id: 486512

Tested By: ckg
Checked By: bfs

Test Comment: ---
Visual Description: Moist, dark brown sand with silt
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928
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0 

% Cobble

---

% Gravel

2.0

% Sand

91.4

% Silt & Clay Size

6.6

Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0315

0.0231

0.0133

0.0095

0.0067

0.0048

0.0034

0.0014

100

98

98

96

75

21

8

7

6.6

Percent Finer

5

5

4

4

4

3

3

2

Spec. Percent Complies

 Coefficients
D   =0.5909 mm85

D   =0.3667 mm60

D   =0.3324 mm50

D   =0.2732 mm30

D   =0.1962 mm15

D   =0.1603 mm10

C   =2.288u C   =1.270c

 Classification
 ASTM Poorly graded SAND with Silt (SP-SM)

 AASHTO Fine Sand (A-3 (1))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve

Attachment Figure A.4-79
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJGB018
Sample ID: SL0866
Depth : 18-20 ft

Sample Type: bag
Test Date: 03/06/19
Test Id: 486384

Tested By: cam
Checked By: bfs

Test Comment: ---
Visual Description: Moist, mottled light yellowish brown and gray clay
Sample Comment: ---

 Atterberg Limits - ASTM D4318

printed 3/15/2019 12:35:15 PM
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Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

SL0866 SJGB018 18-20 ft 18 41 12 29 0.2 Lean CLAY (CL)

Sample Prepared using the WET method

1% Retained on #40 Sieve

Dry Strength: HIGH

Dilatancy: SLOW

Toughness: LOW

Attachment Figure A.4-80

G~ 
E X P R E S S 

. · . . .. . . . . : . . . . . 

. · . . .. . . . . : . . . . . 

, . . .. ; .. .... . . , : 
. . ·.· . . . . . . . ·. · . . 

♦ 



Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJGB018
Sample ID: SL0870
Depth : 40-42 ft

Sample Type: bag
Test Date: 03/05/19
Test Id: 486385

Tested By: cam
Checked By: bfs

Test Comment: ---
Visual Description: Moist, light brownish gray silty sand
Sample Comment: ---

 Atterberg Limits - ASTM D4318

printed 3/15/2019 12:35:15 PM

Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

SL0870 SJGB018 40-42 ft 19 n/a n/a n/a n/a Silty SAND (SM)

Sample Determined to be non-plastic

1% Retained on #40 Sieve

Dry Strength: LOW

Dilatancy: RAPID

Toughness: n/a

The sample was determined to be Non-Plastic

Attachment Figure A.4-81

GeoTosting ~------------~ 
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJGB019
Sample ID: SL0851
Depth : 20-22'

Sample Type: bag
Test Date: 03/01/19
Test Id: 485095

Tested By: cam
Checked By: bfs

Test Comment: ---
Visual Description: Moist, light yellowish brown clay
Sample Comment: ---

 Atterberg Limits - ASTM D4318

printed 3/15/2019 12:35:16 PM

0

10

20

30

40

50

60

0 10 20 30 40 50 60 70 80 90 100

P
la

s
tic

ity
 I
n
d
e
x

Liquid Limit

Plasticity Chart

ML or OLCL-ML

CL or OL

MH or OH

CH or OH

"A" Line

"U" Line

Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

SL0851 SJGB019 20-22' 21 38 13 25 0.3 Lean CLAY (CL)

Sample Prepared using the WET method

0% Retained on #40 Sieve

Dry Strength: VERY HIGH

Dilatancy: SLOW

Toughness: LOW

Attachment Figure A.4-82
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJGB019
Sample ID: SL0854
Depth : 35-37'

Sample Type: bag
Test Date: 03/05/19
Test Id: 485096

Tested By: cam
Checked By: bfs

Test Comment: ---
Visual Description: Moist, brownish yellow clayey sand 
Sample Comment: ---

 Atterberg Limits - ASTM D4318

printed 3/15/2019 12:35:16 PM
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Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

SL0854 SJGB019 35-37' 22 25 16 9 0.7 Clayey SAND (SC)

Sample Prepared using the WET method

1% Retained on #40 Sieve

Dry Strength: HIGH

Dilatancy: SLOW

Toughness: LOW

Attachment Figure A.4-83
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJGB020
Sample ID: SL0840
Depth : 30-32'

Sample Type: bag
Test Date: 03/05/19
Test Id: 485093

Tested By: cam
Checked By: bfs

Test Comment: ---
Visual Description: Moist, light yellowish brown clay
Sample Comment: ---

 Atterberg Limits - ASTM D4318

printed 3/15/2019 12:35:17 PM
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Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

SL0840 SJGB020 30-32' 22 42 12 30 0.3

Sample Prepared using the WET method

Dry Strength: VERY HIGH

Dilatancy: SLOW

Toughness: LOW

Attachment Figure A.4-84
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJGB020
Sample ID: SL0846
Depth : 60-62'

Sample Type: bag
Test Date: 03/06/19
Test Id: 485094

Tested By: cam
Checked By: bfs

Test Comment: ---
Visual Description: Moist, grayish brown clay
Sample Comment: ---

 Atterberg Limits - ASTM D4318

printed 3/15/2019 12:35:17 PM
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Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

SL0846 SJGB020 60-62' 27 53 13 40 0.3 Fat CLAY (CH)

Sample Prepared using the WET method

0% Retained on #40 Sieve

Dry Strength: HIGH

Dilatancy: SLOW

Toughness: LOW

Attachment Figure A.4-85
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJGB021
Sample ID: SL0823
Depth : 6'-8'

Sample Type: bag
Test Date: 02/28/19
Test Id: 485153

Tested By: cam
Checked By: bfs

Test Comment: ---
Visual Description: Wet, dark brown clay with sand
Sample Comment: ---

 Atterberg Limits - ASTM D4318

printed 3/15/2019 12:35:18 PM
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Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

SL0823 SJGB021 6'-8' 51 46 16 30 1.2 Lean CLAY with Sand (CL)

Sample Prepared using the WET method

0% Retained on #40 Sieve

Dry Strength: VERY HIGH

Dilatancy: SLOW

Toughness: LOW

Attachment Figure A.4-86
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJGB021
Sample ID: SL0830
Depth : 44'-46'

Sample Type: bag
Test Date: 02/27/19
Test Id: 485154

Tested By: cam
Checked By: bfs

Test Comment: ---
Visual Description: Moist, light brownish gray sandy silt
Sample Comment: ---

 Atterberg Limits - ASTM D4318

printed 3/15/2019 12:35:18 PM

Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

SL0830 SJGB021 44'-46' 20 n/a n/a n/a n/a Sandy SILT (ML)

Sample Determined to be non-plastic

0% Retained on #40 Sieve

Dry Strength: MEDIUM

Dilatancy: RAPID

Toughness: n/a

The sample was determined to be Non-Plastic

Attachment Figure A.4-87

GeoTosting ~------------~ 
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJGB022
Sample ID: SL0818
Depth : 35'-37'

Sample Type: bag
Test Date: 03/05/19
Test Id: 485151

Tested By: cam
Checked By: bfs

Test Comment: ---
Visual Description: Moist, reddish brown clay
Sample Comment: ---

 Atterberg Limits - ASTM D4318

printed 3/15/2019 12:35:19 PM
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Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

SL0818 SJGB022 35'-37' 24 66 22 44 0 Fat CLAY (CH)

Sample Prepared using the WET method

0% Retained on #40 Sieve

Dry Strength: VERY HIGH

Dilatancy: SLOW

Toughness: MEDIUM

Attachment Figure A.4-88

G~ 
E X P R E S S 

✓ . . .. ; .. .... . . 
✓ : 

♦ 

✓ 

✓ . .. . ~ ( . .... : . 
✓ 

♦ 

. · . . .. . . . . : . . . . . 

. · . . .. . . . . : . . . . . 

. . ·.· . . . . . . . ·. · . . 



Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJGB022
Sample ID: SL0820
Depth : 45'-47'

Sample Type: bag
Test Date: 03/05/19
Test Id: 485152

Tested By: cam
Checked By: bfs

Test Comment: ---
Visual Description: Moist, light brownish gray silty sand
Sample Comment: ---

 Atterberg Limits - ASTM D4318

printed 3/15/2019 12:35:20 PM

Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

SL0820 SJGB022 45'-47' 22 n/a n/a n/a n/a Silty SAND (SM)

Sample Determined to be non-plastic

1% Retained on #40 Sieve

Dry Strength: LOW

Dilatancy: RAPID

Toughness: n/a

The sample was determined to be Non-Plastic

Attachment Figure A.4-89

GeoTosting ~------------~ 
E X P R E S S 

♦ 



Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJGB023G09
Sample ID: SL0881
Depth : 23-25 ft

Sample Type: bag
Test Date: 02/26/19
Test Id: 486381

Tested By: cam
Checked By: bfs

Test Comment: ---
Visual Description: Moist, dark grayish brown sand with silt
Sample Comment: ---

 Atterberg Limits - ASTM D4318

printed 3/15/2019 12:35:20 PM

Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

SL0881 JGB023G023-25 ft 16 n/a n/a n/a n/a Poorly graded SAND with
Silt (SP-SM)

Sample Determined to be non-plastic

11% Retained on #40 Sieve

Dry Strength: MEDIUM

Dilatancy: RAPID

Toughness: n/a

The sample was determined to be Non-Plastic

Attachment Figure A.4-90

GeoTosting ~------------~ 
E X P R E S S 

♦ 



Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJGB023G16B
Sample ID: SL0889
Depth : 59.3-60 ft

Sample Type: bag
Test Date: 03/05/19
Test Id: 486383

Tested By: cam
Checked By: bfs

Test Comment: ---
Visual Description: Moist, light brownish gray silty sand
Sample Comment: ---

 Atterberg Limits - ASTM D4318

printed 3/15/2019 12:35:21 PM

Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

SL0889 GB023G1659.3-60
ft

17 n/a n/a n/a n/a Silty SAND (SM)

Sample Determined to be non-plastic

1% Retained on #40 Sieve

Dry Strength: MEDIUM

Dilatancy: RAPID

Toughness: n/a

The sample was determined to be Non-Plastic

Attachment Figure A.4-91

GeoTosting ~------------~ 
E X P R E S S 

♦ 



Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB008-E1
Sample ID: SL1026
Depth : 2-4 ft

Sample Type: bag
Test Date: 12/10/18
Test Id: 482735

Tested By: cam
Checked By: emm

Test Comment: ---
Visual Description: Moist, dark yellowish brown clay with sand
Sample Comment: ---

 Atterberg Limits - ASTM D4318
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Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

SL1026 JSB008-E 2-4 ft 26 48 14 34 0.3 Lean CLAY with Sand (CL)

Sample Prepared using the WET method

1% Retained on #40 Sieve

Dry Strength: HIGH

Dilatancy: SLOW

Toughness: LOW

Attachment Figure A.4-92
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB008-E1
Sample ID: SL1029
Depth : 8-10 ft

Sample Type: bag
Test Date: 12/28/18
Test Id: 482736

Tested By: cam
Checked By: emm

Test Comment: ---
Visual Description: Moist, very dark gray clay
Sample Comment: Sample contains organics

 Atterberg Limits - ASTM D4318
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Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

SL1029 JSB008-E 8-10 ft 64 83 27 56 0.7

Sample Prepared using the WET method

Dry Strength: HIGH

Dilatancy: SLOW

Toughness: LOW

Attachment Figure A.4-93
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB012-W1
Sample ID: SL1050
Depth : 15-17 ft

Sample Type: bag
Test Date: 01/05/19
Test Id: 482979

Tested By: cam
Checked By: emm

Test Comment: ---
Visual Description: Moist, grayish brown silty, clayey sand
Sample Comment: ---

 Atterberg Limits - ASTM D4318

printed 3/15/2019 12:35:22 PM
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Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

SL1050 JSB012-W15-17 ft 24 24 20 4 1 Silty, Clayey SAND (SC-SM)

Sample Prepared using the WET method

0% Retained on #40 Sieve

Dry Strength: HIGH

Dilatancy: RAPID

Toughness: LOW

Attachment Figure A.4-94
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB019-E1
Sample ID: SL1004
Depth : 8-10 ft

Sample Type: bag
Test Date: 01/02/19
Test Id: 482731

Tested By: cam
Checked By: emm

Test Comment: ---
Visual Description: Moist, very dark gray clay
Sample Comment: ---

 Atterberg Limits - ASTM D4318

printed 3/15/2019 12:35:23 PM
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Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

SL1004 JSB019-E 8-10 ft 47 88 22 66 0.4 Fat CLAY (CH)

Sample Prepared using the WET method

0% Retained on #40 Sieve

Dry Strength: VERY HIGH

Dilatancy: SLOW

Toughness: MEDIUM

Attachment Figure A.4-95
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB019-E1
Sample ID: SL1008
Depth : 19-21 ft

Sample Type: bag
Test Date: 12/10/18
Test Id: 482732

Tested By: cam
Checked By: emm

Test Comment: ---
Visual Description: Moist, very dark gray clay
Sample Comment: ---
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Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

SL1008 JSB019-E 19-21 ft 30 55 14 41 0.4

Sample Prepared using the WET method

Dry Strength: HIGH

Dilatancy: SLOW

Toughness: MEDIUM

Attachment Figure A.4-96
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB023-E1
Sample ID: SL1015
Depth : 4-6 ft

Sample Type: bag
Test Date: 12/19/18
Test Id: 482733

Tested By: cam
Checked By: emm

Test Comment: ---
Visual Description: Moist, very dark gray clay
Sample Comment: ---
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Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

SL1015 JSB023-E 4-6 ft 70 87 34 53 0.7

Sample Prepared using the WET method

Dry Strength: VERY HIGH

Dilatancy: SLOW

Toughness: MEDIUM

Attachment Figure A.4-97
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB023-E1
Sample ID: SL1022
Depth : 24-26 ft

Sample Type: bag
Test Date: 12/19/18
Test Id: 482734

Tested By: cam
Checked By: emm

Test Comment: ---
Visual Description: Moist, dark grayish brown clayey sand
Sample Comment: ---
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Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

SL1022 JSB023-E 24-26 ft 28 25 16 9 1.4 Clayey SAND (SC)

Sample Prepared using the WET method

1% Retained on #40 Sieve

Dry Strength: HIGH

Dilatancy: RAPID

Toughness: LOW

Attachment Figure A.4-98
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB025-1W
Sample ID: SL1040
Depth : 8-10 ft

Sample Type: bag
Test Date: 12/19/18
Test Id: 482737

Tested By: cam
Checked By: emm

Test Comment: ---
Visual Description: Moist, very dark grayish brown sandy clay
Sample Comment: ---
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Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

SL1040 JSB025-1W8-10 ft 35 46 12 34 0.7 Sandy Lean CLAY (CL)

Sample Prepared using the WET method

1% Retained on #40 Sieve

Dry Strength: HIGH

Dilatancy: SLOW

Toughness: MEDIUM

Attachment Figure A.4-99
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB025-1W
Sample ID: SL1043
Depth : 19-21 ft

Sample Type: bag
Test Date: 12/10/18
Test Id: 482738

Tested By: cam
Checked By: emm

Test Comment: ---
Visual Description: Moist, gray clay
Sample Comment: ---
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Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

SL1043 JSB025-1W19-21 ft 31 44 13 31 0.6

Sample Prepared using the WET method

Dry Strength: HIGH

Dilatancy: SLOW

Toughness: MEDIUM

Attachment Figure A.4-100
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB028
Sample ID: SL0803
Depth : 8-10 ft

Sample Type: bag
Test Date: 03/01/19
Test Id: 483640

Tested By: cam
Checked By: bfs

Test Comment: ---
Visual Description: Moist, very dark brown clay
Sample Comment: Sample contains organics
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Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

SL0803 SJSB028 8-10 ft 41 70 23 47 0.4 Fat CLAY (CH)

Sample Prepared using the WET method

1% Retained on #40 Sieve

Dry Strength: VERY HIGH

Dilatancy: SLOW

Toughness: LOW

Attachment Figure A.4-101
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB028
Sample ID: SL0806
Depth : 25-27 ft

Sample Type: bag
Test Date: 03/02/19
Test Id: 483641

Tested By: cam
Checked By: bfs

Test Comment: ---
Visual Description: Moist, very dark brown clay with sand
Sample Comment: ---
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Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

SL0806 SJSB028 25-27 ft 50 66 16 50 0.7 Fat CLAY with Sand (CH)

Sample Prepared using the WET method

0% Retained on #40 Sieve

Dry Strength: VERY HIGH

Dilatancy: SLOW

Toughness: LOW

Attachment Figure A.4-102
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB029
Sample ID: SL0607
Depth : 20-22 ft

Sample Type: bag
Test Date: 12/11/18
Test Id: 482739

Tested By: cam
Checked By: emm

Test Comment: ---
Visual Description: Moist, dark grayish brown clay
Sample Comment: ---
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Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

SL0607 SJSB029 20-22 ft 45 54 16 38 0.8

Sample Prepared using the WET method

Dry Strength: HIGH

Dilatancy: SLOW

Toughness: LOW

Attachment Figure A.4-103
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB029
Sample ID: SL0611
Depth : 39.5-40 ft

Sample Type: bag
Test Date: 01/02/19
Test Id: 482740

Tested By: cam
Checked By: emm

Test Comment: ---
Visual Description: Moist, mottled yellowish brown and very dark grayish brown clay
Sample Comment: ---
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Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

SL0611 SJSB029 39.5-40
ft

18 43 12 31 0.2

Sample Prepared using the WET method

Dry Strength: VERY HIGH

Dilatancy: SLOW

Toughness: LOW

Attachment Figure A.4-104
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB030
Sample ID: SL0692
Depth : 8-10 ft

Sample Type: bag
Test Date: 03/05/19
Test Id: 483638

Tested By: cam
Checked By: bfs

Test Comment: ---
Visual Description: Moist, dark brown silty clay with gravel
Sample Comment: ---

 Atterberg Limits - ASTM D4318
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Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

SL0692 SJSB030 8-10 ft 21 24 17 7 0.6

Sample Prepared using the WET method

Dry Strength: HIGH

Dilatancy: SLOW

Toughness: LOW

Attachment Figure A.4-105
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB030
Sample ID: SL0696
Depth : 30-32 ft

Sample Type: bag
Test Date: 02/26/19
Test Id: 483639

Tested By: cam
Checked By: bfs

Test Comment: ---
Visual Description: Moist, brownish gray sand with silt
Sample Comment: ---

 Atterberg Limits - ASTM D4318

printed 3/15/2019 12:35:28 PM

Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

SL0696 SJSB030 30-32 ft 22 n/a n/a n/a n/a Poorly graded SAND with
Silt (SP-SM)

Sample Determined to be non-plastic

14% Retained on #40 Sieve

Dry Strength: LOW

Dilatancy: RAPID

Toughness: n/a

The sample was determined to be Non-Plastic

Attachment Figure A.4-106

GeoTosting ~------------~ 
E X P R E S S 
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB031
Sample ID: SL0617
Depth : 8-10 ft

Sample Type: bag
Test Date: 12/11/18
Test Id: 482741

Tested By: cam
Checked By: emm

Test Comment: ---
Visual Description: Moist, very dark grayish brown clayey sand
Sample Comment: Sample contains organics
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Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

SL0617 SJSB031 8-10 ft 21 36 18 18 0.2 Clayey SAND (SC)

Sample Prepared using the WET method

1% Retained on #40 Sieve

Dry Strength: HIGH

Dilatancy: RAPID

Toughness: LOW

Attachment Figure A.4-107
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB032
Sample ID: SL0679
Depth : 8-10 ft

Sample Type: bag
Test Date: 02/28/19
Test Id: 483636

Tested By: cam
Checked By: bfs

Test Comment: ---
Visual Description: Moist, dark gray clay
Sample Comment: ---

 Atterberg Limits - ASTM D4318
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Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

SL0679 SJSB032 8-10 ft 28 37 13 24 0.6

Sample Prepared using the WET method

Dry Strength: VERY HIGH

Dilatancy: SLOW

Toughness: LOW

Attachment Figure A.4-108
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB032
Sample ID: SL0685
Depth : 38-40 ft

Sample Type: bag
Test Date: 02/28/19
Test Id: 483637

Tested By: cam
Checked By: bfs

Test Comment: ---
Visual Description: Moist, yellowish brown clay
Sample Comment: ---

 Atterberg Limits - ASTM D4318
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Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

SL0685 SJSB032 38-40 ft 22 51 17 34 0.1

Sample Prepared using the WET method

Dry Strength: VERY HIGH

Dilatancy: SLOW

Toughness: LOW

Attachment Figure A.4-109
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB033
Sample ID: SL0643
Depth : 6-8 ft

Sample Type: bag
Test Date: 01/05/19
Test Id: 482980

Tested By: cam
Checked By: emm

Test Comment: ---
Visual Description: Moist, dark grayish brown silty clay with sand
Sample Comment: ---
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Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

SL0643 SJSB033 6-8 ft 21 24 19 5 0.4

Sample Prepared using the WET method

Dry Strength: VERY HIGH

Dilatancy: RAPID

Toughness: LOW

Attachment Figure A.4-110
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB033
Sample ID: SL0645
Depth : 14-16 ft

Sample Type: bag
Test Date: 02/26/19
Test Id: 483631

Tested By: cam
Checked By: bfs

Test Comment: ---
Visual Description: Moist, grayish brown silty sand 
Sample Comment: ---

 Atterberg Limits - ASTM D4318

printed 3/15/2019 12:35:30 PM

Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

SL0645 SJSB033 14-16 ft 24 n/a n/a n/a n/a Silty SAND (SM)

Sample Determined to be non-plastic

1% Retained on #40 Sieve

Dry Strength: MEDIUM

Dilatancy: RAPID

Toughness: n/a

The sample was determined to be Non-Plastic

Attachment Figure A.4-111

GeoTosting ~------------~ 
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB034
Sample ID: SL0631
Depth : 6-8 ft

Sample Type: bag
Test Date: 01/07/19
Test Id: 482977

Tested By: cam
Checked By: emm

Test Comment: ---
Visual Description: Moist, very dark brown sandy clay
Sample Comment: Sample contains organics
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Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

SL0631 SJSB034 6-8 ft 25 34 14 20 0.6

Sample Prepared using the WET method

Dry Strength: VERY HIGH

Dilatancy: SLOW

Toughness: LOW

Attachment Figure A.4-112
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB034
Sample ID: SL0634
Depth : 14-16 ft

Sample Type: bag
Test Date: 01/04/19
Test Id: 482978

Tested By: cam
Checked By: emm

Test Comment: ---
Visual Description: Moist, light yellowish brown silty sand
Sample Comment: ---

 Atterberg Limits - ASTM D4318

printed 3/15/2019 12:35:31 PM

Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

SL0634 SJSB034 14-16 ft 19 n/a n/a n/a n/a Silty SAND (SM)

Sample Determined to be non-plastic

1% Retained on #40 Sieve

Dry Strength: MEDIUM

Dilatancy: RAPID

Toughness: n/a

The sample was determined to be Non-Plastic

Attachment Figure A.4-113

GeoTosting ~------------~ 
E X P R E S S 
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB035
Sample ID: SL0641
Depth : 2-4 ft

Sample Type: bag
Test Date: 12/28/18
Test Id: 482975

Tested By: cam
Checked By: emm

Test Comment: ---
Visual Description: Moist, grayish brown clay
Sample Comment: Sample contains organics
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Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

SL0641 SJSB035 2-4 ft 19 36 14 22 0.2

Sample Prepared using the WET method

Dry Strength: HIGH

Dilatancy: SLOW

Toughness: LOW

Attachment Figure A.4-114
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB035
Sample ID: SL0644
Depth : 8-10 ft

Sample Type: bag
Test Date: 12/11/18
Test Id: 482976

Tested By: cam
Checked By: emm

Test Comment: ---
Visual Description: Moist, very dark grayish brown sandy clay
Sample Comment: ---

 Atterberg Limits - ASTM D4318
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Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

SL0644 SJSB035 8-10 ft 25 27 14 13 0.8 Sandy Lean CLAY (CL)

Sample Prepared using the WET method

1% Retained on #40 Sieve

Dry Strength: VERY HIGH

Dilatancy: RAPID

Toughness: LOW

Attachment Figure A.4-115
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB036
Sample ID: SL0665
Depth : 2.6-4 ft

Sample Type: bag
Test Date: 02/28/19
Test Id: 483634

Tested By: cam
Checked By: bfs

Test Comment: ---
Visual Description: Moist, very dark grayish brown sandy clay
Sample Comment: ---
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Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

SL0665 SJSB036 2.6-4 ft 77 94 34 60 0.7 Sandy Fat CLAY (CH)

Sample Prepared using the WET method

17% Retained on #40 Sieve

Dry Strength: VERY HIGH

Dilatancy: SLOW

Toughness: LOW

Attachment Figure A.4-116
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB036
Sample ID: SL0667
Depth : 6-8 ft

Sample Type: bag
Test Date: 03/01/19
Test Id: 483635

Tested By: cam
Checked By: bfs

Test Comment: ---
Visual Description: Moist, very dark grayish brown clay
Sample Comment: ---
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Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

SL0667 SJSB036 6-8 ft 28 46 15 31 0.4

Sample Prepared using the WET method

Dry Strength: VERY HIGH

Dilatancy: SLOW

Toughness: LOW

Attachment Figure A.4-117
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB037
Sample ID: SL0652
Depth : 2-4 ft

Sample Type: bag
Test Date: 03/01/19
Test Id: 483632

Tested By: cam
Checked By: bfs

Test Comment: ---
Visual Description: Moist, very dark gray sandy clay
Sample Comment: ---
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Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

SL0652 SJSB037 2-4 ft 105 121 46 75 0.8 Sandy Fat CLAY (CH)

Sample Prepared using the WET method

19% Retained on #40 Sieve

Dry Strength: VERY HIGH

Dilatancy: SLOW

Toughness: LOW

Attachment Figure A.4-118
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB037
Sample ID: SL0655
Depth : 8-10 ft

Sample Type: bag
Test Date: 03/01/19
Test Id: 483633

Tested By: cam
Checked By: bfs

Test Comment: ---
Visual Description: Moist, dark grayish brown clay
Sample Comment: ---
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Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

SL0655 SJSB037 8-10 ft 29 39 14 25 0.6

Sample Prepared using the WET method

Dry Strength: VERY HIGH

Dilatancy: SLOW

Toughness: LOW

Attachment Figure A.4-119
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB038
Sample ID: SL0891
Depth : 13-15 ft

Sample Type: bag
Test Date: 03/02/19
Test Id: 486507

Tested By: cam
Checked By: bfs

Test Comment: ---
Visual Description: Moist, very dark grayish brown sandy clay
Sample Comment: ---
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Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

SL0891 SJSB038 13-15 ft 48 31 12 19 1.9 Sandy Lean CLAY (CL)

Sample Prepared using the WET method

1% Retained on #40 Sieve

Dry Strength: VERY HIGH

Dilatancy: SLOW

Toughness: LOW

Attachment Figure A.4-120
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Client: Anchor QEA, LLC
Project: San Jacinto Pre-Design Investigation
Location:  Project No: GTX-309154
Boring ID: SJSB038
Sample ID: SL0893
Depth : 24-26 ft

Sample Type: bag
Test Date: 02/27/19
Test Id: 486508

Tested By: cam
Checked By: bfs

Test Comment: ---
Visual Description: Moist, dark brown sand with silt
Sample Comment: ---

 Atterberg Limits - ASTM D4318

printed 3/15/2019 12:35:35 PM

Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

SL0893 SJSB038 24-26 ft 22 n/a n/a n/a n/a Poorly graded SAND with
Silt (SP-SM)

Sample Determined to be non-plastic

25% Retained on #40 Sieve

Dry Strength: LOW

Dilatancy: RAPID

Toughness: n/a

The sample was determined to be Non-Plastic

Attachment Figure A.4-121
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Client: Anchor QEA, LLC
Project Name: San Jacinto Pre-Design Investigation
Project Location: ---
GTX #: 309154
Start Date: Tested By: jlw
End Date: Checked By: emm
Boring #: SJSB037
Sample #: SLO657
Depth: 15-17
Visual Description: Moist, dark gray clay

Sample Type: Intact Permeant Fluid: De-aired Distilled water
Orientation: Vertical Cell #: ---

Sample Preparation:

Assumed Specific Gravity: 2.70

Height, in
Diameter, in
Area, in2

Volume, in3

Mass, g
Bulk Density, pcf
Moisture Content, %
Dry Density, pcf
Degree of Saturation, %

B COEFFICIENT DETERMINATION

Cell Pressure, psi: 89.99 Increased Cell Pressure, psi: 94.98 Cell Pressure Increment, psi: 4.99
Sample Pressure, psi: 87.00 Corresponding Sample Pressure, psi: 91.70 Sample Pressure Increment, p 4.70

B Coefficient: 0.94
FLOW DATA

Time, Temp,
Permeability 
K @ 20 oC,

Date sec Cell Inlet Outlet Gradient In Out    In    Out oC Rt cm/sec

2/26 --- 90.0 87.5 86.7 8.7 7.00 14.00 --- --- --- --- ---
2/26 3545 90.0 87.5 86.7 8.7 7.30 13.90 0.30 0.10 19.5 1.013 1.6E-07
2/26 ---- 90.0 87.5 86.7 8.7 7.00 14.00 --- --- --- --- ---
2/26 3901 90.0 87.5 86.7 8.7 7.30 13.70 0.30 0.30 19.5 1.013 2.2E-07
2/26 ---- 90.0 87.5 86.7 8.7 7.00 14.00 --- --- --- --- ---
2/26 3604 90.0 87.5 86.7 8.7 7.20 13.80 0.20 0.20 19.5 1.013 1.6E-07
2/26 ---- 90.0 87.5 86.7 8.7 7.00 14.00 --- --- --- --- ---
2/26 3634 90.0 87.5 86.7 8.7 7.30 13.80 0.30 0.20 19.5 1.013 1.9E-07

35.8
84.1
96

Pressure, psi Flow Volume, cc

36.2
85.3
100

B-value did not increase with increase in pressure.
Final degree of saturation >95%.

Hydraulic Conductivity of Saturated Porous Materials
Using a Flexible Wall Permeameter by ASTM D5084

Constant Gradient

2/15/2019
2/27/2019

Initial

114.3

Extruded from tube, cut, trimmed and placed into permeameter at as-received density and moisture 
content.  Trimmings moisture content = 36.6%.

Final
2.56
2.87
6.45

PERMEABILITY AT 20o C:   1.8 x 10-7  cm/sec   (@ 3 psi effective stress)

Parameter
2.62
2.81
6.21
16.3
497.4
116.2

16.5
496.0

Attachment Figure A.4-122
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Client: Anchor QEA, LLC
Project Name: San Jacinto Pre-Design Investigation
Project Location: ---
GTX #: 309154
Start Date: Tested By: jlw
End Date: Checked By: emm
Boring #: SJSB036
Sample #: SLO674
Depth: 8-10 ft
Visual Description: Moist, gray clay with sand

Sample Type: Intact Permeant Fluid: De-aired Distilled water
Orientation: Vertical Cell #: ---

Sample Preparation:

Assumed Specific Gravity: 2.70

Height, in
Diameter, in
Area, in2

Volume, in3

Mass, g
Bulk Density, pcf
Moisture Content, %
Dry Density, pcf
Degree of Saturation, %

B COEFFICIENT DETERMINATION

Cell Pressure, psi: 89.99 Increased Cell Pressure, psi: 95.02 Cell Pressure Increment, psi: 5.03
Sample Pressure, psi: 88.04 Corresponding Sample Pressure, psi: 92.12 Sample Pressure Increment, p 4.08

B Coefficient: 0.81
FLOW DATA

Time, Temp,
Permeability 
K @ 20 oC,

Date sec Cell Inlet Outlet Gradient In Out    In    Out oC Rt cm/sec

2/25 --- 90.0 88.5 87.5 11.8 7.00 14.00 --- --- --- --- ---
2/25 2488 90.0 88.5 87.5 11.8 7.30 13.80 0.30 0.20 19.5 1.013 2.1E-07
2/25 ---- 90.0 88.5 87.5 11.8 7.00 14.00 --- --- --- --- ---
2/25 2804 90.0 88.5 87.5 11.8 7.30 13.80 0.30 0.20 19.5 1.013 1.9E-07
2/25 ---- 90.0 88.5 87.5 11.8 7.00 14.00 --- --- --- --- ---
2/25 3007 90.0 88.5 87.5 11.8 7.30 13.80 0.30 0.20 19.5 1.013 1.7E-07
2/26 ---- 90.0 88.5 87.5 11.8 7.00 14.00 --- --- --- --- ---
2/26 3209 90.0 88.5 87.5 11.8 7.30 13.80 0.30 0.20 19.5 1.013 1.6E-07

59.1
62.9
95

Pressure, psi Flow Volume, cc

58.9
61.6
92

B-value did not increase with increase in pressure.
Final degree of saturation >95%.

Hydraulic Conductivity of Saturated Porous Materials
Using a Flexible Wall Permeameter by ASTM D5084

Constant Gradient

2/15/2019
2/28/2019

Initial

100.0

Extruded from tube, cut, trimmed and placed into permeameter at as-received density and moisture 
content.  Trimmings moisture content = 58.4%.

Final
2.35
2.86
6.41

PERMEABILITY AT 20o C:   1.8 x 10-7  cm/sec   (@ 2 psi effective stress)

Parameter
2.41
2.85
6.36
15.3
394.7
97.9

15.0
395.4

Attachment Figure A.4-123
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Client: Anchor QEA, LLC
Project Name: San Jacinto Pre-Design Investigation
Project Location: ---
GTX #: 309154
Start Date: Tested By: jlw
End Date: Checked By: emm
Boring #: SJGB022
Sample #: SLO817
Depth: 30-32 ft
Visual Description: Moist, light red clay

Sample Type: Intact Permeant Fluid: De-aired Distilled water
Orientation: Vertical Cell #: ---

Sample Preparation:

Assumed Specific Gravity: 2.70

Height, in
Diameter, in
Area, in2

Volume, in3

Mass, g
Bulk Density, pcf
Moisture Content, %
Dry Density, pcf
Degree of Saturation, %

B COEFFICIENT DETERMINATION

Cell Pressure, psi: 89.99 Increased Cell Pressure, psi: 95.02 Cell Pressure Increment, psi: 5.03
Sample Pressure, psi: 85.00 Corresponding Sample Pressure, psi: 89.07 Sample Pressure Increment, p 4.07

B Coefficient: 0.81
FLOW DATA

Time, Temp,
Permeability 
K @ 20 oC,

Date sec Cell Inlet Outlet Gradient In Out    In    Out oC Rt cm/sec

2/19 --- 90.0 85.5 84.5 7.3 0.00 25.00 --- --- --- --- ---
2/19 10690 90.0 85.5 84.5 7.3 0.20 24.80 0.20 0.20 19.5 1.013 6.3E-08
2/19 ---- 90.0 85.5 84.5 7.3 0.00 25.00 --- --- --- --- ---
2/19 11730 90.0 85.5 84.5 7.3 0.20 24.80 0.20 0.20 19.5 1.013 5.8E-08
2/20 ---- 90.0 85.5 84.5 7.3 0.00 25.00 --- --- --- --- ---
2/20 11210 90.0 85.5 84.5 7.3 0.20 24.80 0.20 0.20 19.5 1.013 6.0E-08
2/20 ---- 90.0 85.5 84.5 7.3 0.00 25.00 --- --- --- --- ---
2/20 9186 90.0 85.5 84.5 7.3 0.20 24.80 0.20 0.20 19.5 1.013 7.4E-08

PERMEABILITY AT 20o C:   6.4 x 10-8  cm/sec   (@ 5 psi effective stress)

Parameter
3.84
2.79
6.11
23.5
765.3
123.9

24.2
774.1

Hydraulic Conductivity of Saturated Porous Materials
Using a Flexible Wall Permeameter by ASTM D5084

Constant Gradient

2/12/2019
2/27/2019

Initial

121.4

Extruded from tube, cut, trimmed and placed into permeameter at as-received density and moisture 
content.  Trimmings moisture content = 28.5%.

Final
3.80
2.85
6.38

28.6
94.4
98

Pressure, psi Flow Volume, cc

27.1
97.5
100

B-value did not increase with increase in pressure.
Final degree of saturation >95%.

Attachment Figure A.4-124
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Client: Anchor QEA, LLC
Project Name: San Jacinto Pre-Deisgn Investigation
Project Location: ---
GTX #: 309154
Start Date: Tested By: jlw
End Date: Checked By: emm
Boring #: SJGB019
Sample #: SLO852
Depth: 25-27ft
Visual Description: Moist, pale brown clay

Sample Type: Intact Permeant Fluid: De-aired Distilled water
Orientation: Vertical Cell #: ---

Sample Preparation:

Assumed Specific Gravity: 2.70

Height, in
Diameter, in
Area, in2

Volume, in3

Mass, g
Bulk Density, pcf
Moisture Content, %
Dry Density, pcf
Degree of Saturation, %

B COEFFICIENT DETERMINATION

Cell Pressure, psi: 90.00 Increased Cell Pressure, psi: 95.03 Cell Pressure Increment, psi: 5.03
Sample Pressure, psi: 85.96 Corresponding Sample Pressure, psi: 89.91 Sample Pressure Increment, p 3.95

B Coefficient: 0.79
FLOW DATA

Time, Temp,
Permeability 
K @ 20 oC,

Date sec Cell Inlet Outlet Gradient In Out    In    Out oC Rt cm/sec

3/7 --- 90.0 86.5 85.5 9.8 7.00 14.00 --- --- --- --- ---
3/7 3600 90.0 86.5 85.5 9.8 7.30 13.50 0.30 0.50 19.5 1.013 2.9E-07
3/7 ---- 90.0 86.5 85.5 9.8 7.00 14.00 --- --- --- --- ---
3/7 3600 90.0 86.5 85.5 9.8 7.30 13.50 0.30 0.50 19.5 1.013 2.9E-07
3/7 ---- 90.0 86.5 85.5 9.8 7.00 14.00 --- --- --- --- ---
3/7 3660 90.0 86.5 85.5 9.8 7.30 13.60 0.30 0.40 19.5 1.013 2.5E-07
3/7 ---- 90.0 86.5 85.5 9.8 7.00 14.00 --- --- --- --- ---
3/7 3600 90.0 86.5 85.5 9.8 7.30 13.50 0.30 0.50 19.5 1.013 2.9E-07

PERMEABILITY AT 20o C:   2.8 x 10-7  cm/sec   (@ 4 psi effective stress)

Parameter
2.87
2.82
6.25
17.9
586.1
124.3

17.4
589.8

Hydraulic Conductivity of Saturated Porous Materials
Using a Flexible Wall Permeameter by ASTM D5084

Constant Gradient

3/5/2019
3/11/2019

Initial

129.1

Extruded from tube, cut, trimmed and placed into permeameter at as-received density and moisture 
content.  Trimmings moisture content =  20.5%.

Final
2.82
2.80
6.16

21.1
106.6

98

Pressure, psi Flow Volume, cc

20.3
103.3

87

Attachment Figure A.4-125
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Client: Anchor QEA, LLC
Project Name: San Jacinto Pre-Design Investigation
Project Location: ---
GTX #: 309154
Start Date: Tested By: jlw
End Date: Checked By: emm
Boring #: SJGB038
Sample #: SL0896
Depth: 11-13 ft
Visual Description: Moist, dark gray clay

Sample Type: Intact Permeant Fluid: De-aired Distilled water
Orientation: Vertical Cell #: ---

Sample Preparation:

Assumed Specific Gravity: 2.70

Height, in
Diameter, in
Area, in2

Volume, in3

Mass, g
Bulk Density, pcf
Moisture Content, %
Dry Density, pcf
Degree of Saturation, %

B COEFFICIENT DETERMINATION

Cell Pressure, psi: 89.98 Increased Cell Pressure, psi: 95.04 Cell Pressure Increment, psi: 5.06
Sample Pressure, psi: 88.03 Corresponding Sample Pressure, psi: 92.75 Sample Pressure Increment, p 4.72

B Coefficient: 0.93
FLOW DATA

Time, Temp,
Permeability 
K @ 20 oC,

Date sec Cell Inlet Outlet Gradient In Out    In    Out oC Rt cm/sec

2/25 --- 90.0 88.5 87.5 10.7 7.00 14.00 --- --- --- --- ---
2/25 3708 90.0 88.5 87.5 10.7 7.60 13.50 0.60 0.50 19.5 1.013 3.6E-07
2/25 ---- 90.0 88.5 87.5 10.7 7.00 14.00 --- --- --- --- ---
2/25 3967 90.0 88.5 87.5 10.7 7.50 13.60 0.50 0.40 19.5 1.013 2.7E-07
2/25 ---- 90.0 88.5 87.5 10.7 7.00 14.00 --- --- --- --- ---
2/25 2900 90.0 88.5 87.5 10.7 7.40 13.60 0.40 0.40 19.5 1.013 3.3E-07
2/25 ---- 90.0 88.5 87.5 10.7 7.00 14.00 --- --- --- --- ---
2/25 3062 90.0 88.5 87.5 10.7 7.40 13.60 0.40 0.40 19.5 1.013 3.1E-07

40.9
80.3
100

Pressure, psi Flow Volume, cc

43.6
77.1
99

B-value did not increase with increase in pressure.
Final degree of saturation >95%.

Hydraulic Conductivity of Saturated Porous Materials
Using a Flexible Wall Permeameter by ASTM D5084

Constant Gradient

2/15/2019
2/26/2019

Initial

113.1

Extruded from tube, cut, trimmed and placed into permeameter at as-received density and moisture 
content.  Trimmings moisture content = 48.8%.

Final
2.59
2.79
6.11

PERMEABILITY AT 20o C:   3.2 x 10-7  cm/sec   (@ 2 psi effective stress)

Parameter
2.66
2.81
6.20
16.5
480.3
110.7

15.8
471.2

Attachment Figure A.4-126
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Client: Anchor QEA, LLC
Project Name: San Jacinto Pre-Design Investigation
Project Location: ---
GTX #:
Test Date:
Tested By: md
Checked By: njh
Boring ID: SJGB018
Sample ID: SL0871
Depth, ft: 45-47
Visual Description:

Test No.:
Initial Diameter, in:
Initial Height, in:
Initial Mass, grams:
Initial Dry Density, pcf:
Initial Moisture Content, %:
Initial Bulk Density, pcf:
Initial Degree of Saturation:
Initial Void Ratio:
Final Dry Density, pcf:
Final Moisture Content, %:
Final Bulk Density, pcf:
Normal Stress, psi:
Maximum Shear Stress, psi:
Shear Rate, in/min:

Sample Type:
Estimated Specific Gravity:
Liquid Limit:
Plastic Limit:
Plasticity Index:
% Passing #200 sieve:
Soil Classification:
Group Symbol:

Notes:

Moisture content obtained before shear from sample trimmings
Moisture Content determined by ASTM D2216
Extruded from tube, cut, trimmed and placed into apparatus at the as-received density and moisture content

"---" indicates testing required to determine these values was not requested.

309154

21.9
123

2.5 2.5
1.0 1.0 1.0

01/21/19

Moist, blueish gray clay

102.8

Direct Shear Test of Soils Under Consolidated Drained Conditions
by ASTM D3080

125 124
86.7

---

DS-16 DS-17 DS-18
2.5

159 161 159
102.2 101.4
20.8 21.3

intact

0.0003 0.0003 0.0003

7.0 15
6.3

0.65 0.64 0.66

133

106.5 107.4 109.3
23.6 21.5
133

30

90.0 89.3

---

22.2

Values for cohesion and friction angle determined from best-fit straight line to the data for the specific test 
conditions.  Actual strength parameters may vary and should be determined by an engineer for site-specific 
conditions.

  

---

---
---
---
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Client: Anchor QEA, LLC
Project Name: San Jacinto Pre-Design Investigation
Project Location: ---
GTX #:
Test Date:
Tested By: md
Checked By: njh
Boring ID: SJGB019
Sample ID: SL0856
Depth, ft: 45-47
Visual Description:

Test No.:
Initial Diameter, in:
Initial Height, in:
Initial Mass, grams:
Initial Dry Density, pcf:
Initial Moisture Content, %:
Initial Bulk Density, pcf:
Initial Degree of Saturation:
Initial Void Ratio:
Final Dry Density, pcf:
Final Moisture Content, %:
Final Bulk Density, pcf:
Normal Stress, psi:
Maximum Shear Stress, psi:
Shear Rate, in/min:

Sample Type:
Estimated Specific Gravity:
Liquid Limit:
Plastic Limit:
Plasticity Index:
% Passing #200 sieve:
Soil Classification:
Group Symbol:

Notes:

Moisture content obtained before shear from sample trimmings
Moisture Content determined by ASTM D2216
Extruded from tube, cut, trimmed and placed into apparatus at the as-received density and moisture content

"---" indicates testing required to determine these values was not requested.

309154

24.6
119

2.5 2.5
1.0 1.0 1.0

01/18/19

Moist, light gray clay

100.4

Direct Shear Test of Soils Under Consolidated Drained Conditions
by ASTM D3080

122 121
78.8

---

DS-13 DS-14 DS-15
2.5

154 157 155
99.0 96.9
20.5 21.6

intact

0.0003 0.0003 0.0003

8.0 16
7.0

0.70 0.68 0.74

128

101.9 105.9 103.3
23.7 23.7
131

32

85.8 89.6

---

23.5

Values for cohesion and friction angle determined from best-fit straight line to the data for the specific test 
conditions.  Actual strength parameters may vary and should be determined by an engineer for site-specific 
conditions.

  

---

---
---
---
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Client: Anchor QEA, LLC
Project Name: San Jacinto Pre-Design Investigation
Project Location: ---
GTX #:
Test Date:
Tested By: md
Checked By: njh
Boring ID: SJGB023
Sample ID: SL0878
Depth, ft: 10-12
Visual Description:

Test No.:
Initial Diameter, in:
Initial Height, in:
Initial Mass, grams:
Initial Dry Density, pcf:
Initial Moisture Content, %:
Initial Bulk Density, pcf:
Initial Degree of Saturation:
Initial Void Ratio:
Final Dry Density, pcf:
Final Moisture Content, %:
Final Bulk Density, pcf:
Normal Stress, psi:
Maximum Shear Stress, psi:
Shear Rate, in/min:

Sample Type:
Estimated Specific Gravity:
Liquid Limit:
Plastic Limit:
Plasticity Index:
% Passing #200 sieve:
Soil Classification:
Group Symbol:

Notes:

Moisture content obtained before shear from sample trimmings
Moisture Content determined by ASTM D2216
Extruded from tube, cut, trimmed and placed into apparatus at the as-received density and moisture content

"---" indicates testing required to determine these values was not requested.

309154

21.4
118

2.5 2.5
1.0 1.0 1.0

01/18/19

Moist, gray sand with shells

99.7

Direct Shear Test of Soils Under Consolidated Drained Conditions
by ASTM D3080

119 118
83.4

---

DS-10 DS-11 DS-12
2.5

153 153 152
96.9 96.9
22.3 19.2

intact

0.002 0.002 0.002

2.0 4.0
2.3

0.71 0.66 0.71

126

97.8 101.2 101.5
25.3 24.6
127

8.0

77.0 80.1

---

25.0

Values for cohesion and friction angle determined from best-fit straight line to the data for the specific test 
conditions.  Actual strength parameters may vary and should be determined by an engineer for site-specific 
conditions.

  

---

---
---
---
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Client: Anchor QEA, LLC
Project Name: San Jacinto Pre-Design Investigation
Project Location: ---
GTX #:
Test Date:
Tested By: md
Checked By: njh
Boring ID: SJGB023
Sample ID: SL0887
Depth, ft: 53-55
Visual Description:

Test No.:
Initial Diameter, in:
Initial Height, in:
Initial Mass, grams:
Initial Dry Density, pcf:
Initial Moisture Content, %:
Initial Bulk Density, pcf:
Initial Degree of Saturation:
Initial Void Ratio:
Final Dry Density, pcf:
Final Moisture Content, %:
Final Bulk Density, pcf:
Normal Stress, psi:
Maximum Shear Stress, psi:
Shear Rate, in/min:

Sample Type:
Estimated Specific Gravity:
Liquid Limit:
Plastic Limit:
Plasticity Index:
% Passing #200 sieve:
Soil Classification:
Group Symbol:

Notes:

Moisture content obtained before shear from sample trimmings
Moisture Content determined by ASTM D2216
Extruded from tube, cut, trimmed and placed into apparatus at the as-received density and moisture content

"---" indicates testing required to determine these values was not requested.

309154

19.7
120

2.5 2.5
1.0 1.0 1.0

01/18/19

Moist, light gray clay

102.0

Direct Shear Test of Soils Under Consolidated Drained Conditions
by ASTM D3080

123 123
80.8

---

DS-7 DS-8 DS-9
2.5

155 158 159
99.6 103.0
20.7 20.2

intact

0.0004 0.0004 0.0004

10 20
7.1

0.69 0.65 0.64

135

103.9 110.7 111.2
22.1 21.1
135

40

83.8 83.3

---

23.1

Values for cohesion and friction angle determined from best-fit straight line to the data for the specific test 
conditions.  Actual strength parameters may vary and should be determined by an engineer for site-specific 
conditions.

  

---

---
---
---
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Client: Anchor QEA, LLC
Project Name: San Jacinto Pre-Design Investigation
Project Location: ---
GTX #:
Test Date:
Tested By: md
Checked By: njh
Boring ID: SJSB028
Sample ID: SL0805
Depth, ft: 20-22
Visual Description:

Test No.:
Initial Diameter, in:
Initial Height, in:
Initial Mass, grams:
Initial Dry Density, pcf:
Initial Moisture Content, %:
Initial Bulk Density, pcf:
Initial Degree of Saturation:
Initial Void Ratio:
Final Dry Density, pcf:
Final Moisture Content, %:
Final Bulk Density, pcf:
Normal Stress, psi:
Maximum Shear Stress, psi:
Shear Rate, in/min:

Sample Type:
Estimated Specific Gravity:
Liquid Limit:
Plastic Limit:
Plasticity Index:
% Passing #200 sieve:
Soil Classification:
Group Symbol:

Notes:

Moisture content obtained before shear from sample trimmings
Moisture Content determined by ASTM D2216
Extruded from tube, cut, trimmed and placed into apparatus at the as-received density and moisture content

"---" indicates testing required to determine these values was not requested.

309154

31.3
113

2.5 2.5
1.0 1.0 1.0

12/28/18

Wet, gray sand with clay

91.9

Direct Shear Test of Soils Under Consolidated Drained Conditions
by ASTM D3080

118 116
93.5

---

DS-1 DS-2 DS-3
2.5

146 151 144
85.1 88.3
33.3 27.9

intact

0.0004 0.0004 0.0004

4.0 8
3.1

0.94 0.80 0.94

123

90.1 97.3 96.9
24.2 27.4
121

15

92.3 88.3

---

28.9

Values for cohesion and friction angle determined from best-fit straight line to the data for the specific test 
conditions.  Actual strength parameters may vary and should be determined by an engineer for site-specific 
conditions.

  

---

---
---
---
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Client: Anchor QEA, LLC
Project Name: San Jacinto Pre-Design Investigation
Project Location: ---
GTX #:
Test Date:
Tested By: md
Checked By: njh
Boring ID: SJSB030
Sample ID: SL00694
Depth, ft: 20-22
Visual Description:

Test No.:
Initial Diameter, in:
Initial Height, in:
Initial Mass, grams:
Initial Dry Density, pcf:
Initial Moisture Content, %:
Initial Bulk Density, pcf:
Initial Degree of Saturation:
Initial Void Ratio:
Final Dry Density, pcf:
Final Moisture Content, %:
Final Bulk Density, pcf:
Normal Stress, psi:
Maximum Shear Stress, psi:
Shear Rate, in/min:

Sample Type:
Estimated Specific Gravity:
Liquid Limit:
Plastic Limit:
Plasticity Index:
% Passing #200 sieve:
Soil Classification:
Group Symbol:

Notes:

Moisture content obtained before shear from sample trimmings
Moisture Content determined by ASTM D2216
Extruded from tube, cut, trimmed and placed into apparatus at the as-received density and moisture content

"---" indicates testing required to determine these values was not requested.

309154

28.6
106

2.5 2.5
1.0 1.0 1.0

01/04/19

Moist, gray sand with clay

89.0

Direct Shear Test of Soils Under Consolidated Drained Conditions
by ASTM D3080

115 117
74.8

---

DS-4 DS-5 DS-6
2.5

137 148 151
83.1 91.3
28.0 29.4

intact

0.0003 0.0003 0.0003

4.0 8.0
3.0

0.99 0.86 0.95

123

93.1 95.4 98.0
26.1 25.7
120

16

90.7 93.2

---

38.5

Values for cohesion and friction angle determined from best-fit straight line to the data for the specific test 
conditions.  Actual strength parameters may vary and should be determined by an engineer for site-specific 
conditions.

  

---

---
---
---
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3/14/19

Attachment Figure A.4-133
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UNCONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D2850 

I 
-------------r------------~------------
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Symbol 

Sample 

Test No. 

Depth 

15 

p, psi 

No. 

Tested by 

Test Date 

Checked by 

Check Date 

Diameter, in 

Height, In 

Water Content, % 

Dry Density, pcf 

Saturation , % 

Void Ratio 

Confining Stress , psi 

Undrained Strength, 

Ma x. Dev . Stress , psi 

Strain at Failure , % 

Strain Rate, %/min 

psi 

0 I I I I I I I 
Estimated Specific Gravity 

0 5 10 15 20 Liquid Limit 
VERTICAL STRAIN, % Plastic Limit 

Plasticity Index 

Project: San Jacinto Pre-Design 

Location : ---

G~ 
Project No .: GTX-309154 

Boring No.: SJGB019 
E X P R E S S Sample Type : intact 

Description : Moist. pale brown clay 

Remarks : System w 
Phase calculations based on start and end of test. 

Thu , 14-MAR-2019 13:49 :09 

20 25 

C) 

SL0852 

UU-21-1 

25-27 ft 

trm 

3/6/19 

njh 

2 .86 

6.45 

23 .3 

96 .39 

84 .1 

0.749 

9 

6 .113 

12 .23 

15 

1 

2.7 

---

---

---
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Attachment Figure A.4-134
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UNCONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D2850 
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Symbol 

Sample 

Test No. 

Depth 

30 

p, psi 

No. 

Tested by 

Test Date 

Checked by 

Check Date 

Diameter, in 

Height, In 

Water Content, % 

Dry Density, pcf 

Saturation , % 

Void Ratio 

Confining Stress , psi 

Undrained Strength, 

Max. Dev . Stress , psi 

Strain at Failure , % 

Strain Rate, %/min 

psi 

0 I I I I I I I 
Estimated Specific Gravity 

0 5 10 15 20 Liquid Limit 
VERTICAL STRAIN, % Plastic Limit 

Plasticity Index 

Project: San Jacinto Pre-Design 

Location : ---

G~ 
Project No. : GTX-309154 

Boring No. : SJGB019 
E X P R E S S Sample Type : intact 

Description : Moist. light gray clay and silt 

Remarks : System LL 

Phase calculations based on start and end of test. 
Thu , 14-MAR-2019 11 :20 :36 

40 50 

C) L:',. 

SL0856 SL0856 

UU-16-1 UU-16-2 

45-47 ft 45-47 ft 

trm trm 

1/30/19 1/30/19 

njh njh 

2 .87 2 .83 

6.15 6 .35 

22 .0 25 .0 

95 .45 95 .23 

77 .5 87 .6 

0.766 0 .77 

7 15 

17 .49 8 .816 

34.98 17.63 

10.1 15 

1 1 

2.7 2 .7 

--- ---

--- ---

--- ---
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Attachment Figure A.4-135

(f) 

o_ 

ci' 

20 

UNCONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D2850 
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Project: San Jacinto Pre-Design 

Location : ---

G~ 
Project No. : GTX-309154 

Boring No. : SJGB020 
E X P R E S S Sample Type: Intact 

Description : Moist, light gray and 

Remarks : System R 

Symbol 

Sample 

Test No. 

Depth 

30 

p, psi 

No. 

Tested by 

Test Date 

Checked by 

Check Date 

Diameter, in 

Height, In 

Water Content, % 

Dry Density, pcf 

Saturation , % 

Void Ratio 

Confining Stress , psi 

Undrained Strength, 

Max . Dev . Stress , psi 

Strain at Failure , % 

Strain Rate, %/min 

psi 

Estimated Specific Gravity 

Liquid Limit 

Plastic Limit 

Plasticity Index 

light brown clay and silt 

Phase calculations based on start and end of test. 
Wed , 13-MAR-2019 13:17:14 

40 50 

C) L:',. 

SL0841 SL0841 

UU-11-1 UU-11-2 

35-37 35-37 

trm trm 

1/25/19 1/25/19 

njh njh 

2 .85 2 .85 

6 5 .95 

21 .3 18 .7 

105. 103.8 

94.8 81 .1 

0.606 0 .624 

7 12 

9.204 10.13 

18.41 20 .26 

6.25 9.65 

1 1 

2.7 2 .7 

--- ---

--- ---

--- ---
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I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

60 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 



3/13/19 3/13/19

Attachment Figure A.4-136
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UNCONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D2850 
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Symbol 

Sample 

Test No. 

Depth 

30 

p, psi 

No. 

Tested by 

Test Date 

Checked by 

Check Date 

Diameter, in 

Height, In 

Water Content, % 

Dry Density, pcf 

Saturation , % 

Void Ratio 

Confining Stress , psi 

Undrained Strength, 

Max . Dev . Stress , psi 

Strain at Failure , % 

Strain Rate, %/min 

psi 

0 I I I I I I I 
Estimated Specific Gravity 

0 5 10 15 20 Liquid Limit 
VERTICAL STRAIN, % Plastic Limit 

Plasticity Index 

Project: San Jacinto Pre-Design 

Location : ---

G~ 
Project No. : GTX-309154 

Boring No.: SJGB020 
E X P R E S S Sample Type : intact 

Description : Moist, light brown clay 

Remarks : System R 

Phase calculations based on start and end of test. 
Wed , 13-MAR-2019 12:43:14 

40 50 

C) L:',. 

SL0843 SL0843 

UU-10-1 UU-10-2 

45-47 45-47 

trm trm 

1/25/19 1/25/19 

njh njh 

2 .87 2 .87 

5 .95 6.6 

30 .7 28 .1 

90 .69 95 .86 

96.7 99 .9 

0.859 0 .758 

7 15 

14.13 14.85 

28.26 29 .71 

4.68 10.4 

1 1 

2.7 2 .7 

--- ---

--- ---

--- ---
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Attachment Figure A.4-137
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UNCONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D2850 
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Project: San Jacinto Pre-Design 

Location : ---

G~ 
Project No. : GTX-309154 

Boring No. : SJGB022 
E X P R E S S Sample Type : intact 

Description : Moist. grayish brown 

Remarks : System LL 

Symbol 

Sample 

Test No. 

Depth 

15 

p, psi 

No. 

Tested by 

Test Date 

Checked by 

Check Date 

Diameter, in 

Height, In 

Water Content, % 

Dry Density , pcf 

Saturation , % 

Void Ratio 

Confining Stress , psi 

Undrained Strength, 

Max. Dev . Stress , psi 

Strain at Failure , % 

Strain Rate, %/min 

psi 

Estimated Specific Gravity 

Liquid Limit 

Plastic Limit 

Plasticity Index 

clay 

Phase calculations based on start and end of test. 
Thu , 14-MAR-2019 12:02 : 16 

20 25 

C) L:',. 

SL0812 SL0812 

UU-17-1 UU-17-2 

7-9 ft 7-9 ft 

trm trm 

1/30/19 1/30/19 

njh njh 

2 .84 2 .83 

6 6 .05 

39 .7 58 .6 

73 .4 65 .08 

82 .7 99 .5 

1.3 1.59 

3 7 

1.191 1.953 

2.382 3 .907 

8.38 8 .08 

1 1 

2 .7 2 .7 

--- ---

--- ---

--- ---
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Attachment Figure A.4-138
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UNCONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D2850 
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Project: San Jacinto Pre-Design 

Location : ---

G~ 
Project No. : GTX-309154 

Boring No .: SJGB022 
E X P R E S S Sample Type : intact 

Description : Moist. reddish brown 

Remarks : System LL 

Symbol 

Sample 

Test No. 

Depth 

15 

p, psi 

No. 

Tested by 

Test Date 

Checked by 

Check Date 

Diameter, in 

Height, In 

Water Content. % 

Dry Density , pcf 

Saturation , % 

Void Ratio 

Confining Stress , psi 

Undrained Strength , 

Max. Dev . Stress , psi 

Strain at Failure , % 

Strain Rate, %/min 

psi 

Estimated Specific Gravity 

Liquid Limit 

Plastic Limit 

Plasticity Index 

clay 

Phase calculations based on start and end of test. 
Thu , 14-MAR-2019 11 :11 :36 

20 25 

(9 L:',. 

SL0817 SL0817 

UU-15-1 UU-15-2 

30-32 ft 30-32 ft 

trm trm 

1/30/19 1/30/19 

njh njh 

2 .85 2 .85 

6 6.1 

28 .3 33 .2 

92 .53 85 .06 

93.1 91 .2 

0 .822 0 .982 

7 10 

7 .167 7 .373 

14.33 14.75 

11 .8 9.75 

1 1 

2 .7 2 .7 

--- ---

--- ---

--- ---
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Attachment Figure A.4-139
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UNCONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D2850 
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Symbol 

Sample 

Test No. 

Depth 

30 

p, psi 

No. 

Tested by 

Test Date 

Checked by 

Check Date 

Diameter, in 

Height, In 

Water Content, % 

Dry Density, pcf 

Saturation , % 

Void Ratio 

Confining Stress, psi 

Undrained Strength, 

Ma x. Dev . Stress , psi 

Strain at Failure , % 

Strain Rate, %/min 

psi 

0 I I I I I I I 
Estimated Specific Gravity 

0 5 10 15 20 Liquid Limit 
VERTICAL STRAIN, % Plastic Limit 

Plasticity Index 

Project: San Jacinto Pre-Design 

Location : ---

G~ 
Project No.: GTX-309154 

Boring No.: SJGB023 
E X P R E S S Sample Type : intact 

Description : Moist. light brown and light gray clay 

Remarks : System Q 

Phase calculations based on start and end of test. 
Wed , 13-MAR-2019 13:47 :00 

40 50 

C) L:',. 

SL0884 SL0884 

UU-12-1 UU-12-2 

33-35 ft 33-35 ft 

trm trm 

1/29/19 1/29/19 

njh njh 

2 .86 2 .87 

5 .95 6 

20 .0 23 .0 

102.8 100. 

84 .2 90 .8 

0 .64 0 .685 

7 11 

15 .39 17 .54 

30 .77 35 .09 

5 .75 7 .65 

1 1 

2 .7 2 .7 

--- ---

--- ---

--- ---

D ~ 
I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

60 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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Attachment Figure A.4-140

UNCONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D2850 
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I I I f-

I I I 

I I I 

Symbol 

Sample 

Test No. 

Depth 

15 

p, psi 

No. 

Tested by 

Test Date 

Checked by 

Check Date 

Diameter, in 

Height, In 

Water Content, % 

Dry Density , pcf 

Saturation , % 

Void Ratio 

Confining Stress , psi 

Undrained Strength, 

Ma x. Dev . Stress , psi 

Strain at Failure , % 

Strain Rate, %/min 

psi 

0 I I I I I I I 
Estimated Specific Gravity 

0 5 10 15 20 Liquid Limit 
VERTICAL STRAIN, % Plastic Limit 

Plasticity Index 

Project: San Jacinto Pre-Design 

Location : ---

G~ 
Project No .: GTX-309154 

Boring No. : SJGB023 
E X P R E S S Sample Type : intact 

Description : Moist. I light gray sand and clay 

Remarks : System X 

Phase calculations based on start and end of test. 
Thu , 14-MAR-2019 12: 10:58 

1 

20 25 

C) L:',. 

SL0887 SL0887 

UU-18-1 UU-18-2 

53-55 ft 53-55 ft 

trm trm 

1/28/19 1/28/19 

njh njh 

2 .85 2 .85 

6.15 6.1 

21 .0 19 .0 

105.6 103. 

95.4 80 .5 

0.595 0 .636 

7 18 

5.424 7 .511 

10.85 15.02 

6.12 7 .93 

1 1 

2.7 2.7 

--- ---

--- ---

--- ---

[a □ 
I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

30 
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I 
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I 

I 

I 

I 

I 

I 



10 

UNCONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D2850 
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Symbol 

Sample No. 

Test No. 

Depth 

Tested by 

Test Date 

Checked by 

Check Date 

Diameter, 1n 

Height, 1n 

Water Content, % 

Dry Density, pcf 

Saturation, % 

Void Ratio 

Confining Stress, psi 

Undrained Strength, psi 

Max. Dev. Stress, psi 

Strain at Failure, % 

Strain Rate, %/min 

0 
I I I I I 

Estimated Specific Gravity 

0 5 10 15 20 Liquid Limit 
VERTICAL STRAIN, % Plastic Limit 

Plasticity Index 

Project: San Jacinto Pre-Design 

Location: ---

G� 
Project No.: GTX-309154 

Boring No.: SJGB038 
E X P R E S S Sample Type: intact 

Description: Moist, brown and reddish brown clay 

Remarks: System Q 

Phase calculations based on start and end of test. 
Wed, 13-MAR-2019 16:38:45 

C) 

SL0895 

UU-14-1 

34-36 ft

trm 

1/29/19 

njh 

2.85 

6 

21.5 

100.3 

85.5 

0.68 

7 

7.811 
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---

---
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12 

10.16 

20.33 

15 
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---

---
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I I I I I 
I I I I I 
I I I I I 
I I I I I 

-'--- ' I I I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

3/13/19 3/13/19

Attachment Figure A.4-141
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2/28/19 2/28/19

Attachment Figure A.4-142

(f) 

o_ 

& 

10 

UNCONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D2850 

I 
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0 5 10 15 20 

VERTICAL STRAIN, % 

Project: San Jacinto Pre-Design 

Location : ---

G~ 
Project No. : GTX-309154 

Boring No.: SJSB025 
EXPRESS Sample Type: intact 

Description : Moist. grayish brown 

Remarks : System w 

Symbol 

Sample 

Test No. 

Depth 

15 

p, psi 

No. 

Tested by 

Test Date 

Checked by 

Check Date 

Diameter, in 

Height, 1n 

Water Content. % 

Dry Density , pcf 

Saturation, % 

Void Ratio 

Confining Stress, psi 

Undrained Strength , 

Max. Dev . Stress, psi 

Strain at Failure, % 

Strain Rate, %/min 

psi 

Estimated Specific Gravity 

Liquid Limit 

Plastic Limit 

Plasticity Index 

sandy clay 

Phase calculations based on start and end of test. 
Thu , 28-FEB-2019 15:37 :41 

20 25 

C) 6 

SL1038 SL1038 

UU-4-1 UU-4-2 

4-6 ft 4-6 ft 

trm trm 

12/26/18 12/26/18 

njh njh 

2 .86 2 .83 

6.25 5 .85 

29.4 20 .9 

82 .8 87 .81 

76 .7 61 .5 

1.04 0 .9 2 

2 7 

3 .018 1.688 

6 .037 3 .375 

10.2 4.83 

1 1 

2 .7 2.7 

--- ---

--- ---

--- ---

□ D 
I I I 

I I I 

I I I 

I I I 

I I I 

I I I 
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Attachment Figure A.4-143

(f) 

o_ 

ci 

10 

UNCONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D2850 
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Symbol 

Sample 

Test No. 

Depth 

15 

p, psi 

No. 

Tested by 

Test Date 

Checked by 

Check Date 

Diameter, in 

Height, 1n 

Water Content, % 

Dry Density, pcf 

Saturation, % 

Void Ratio 

Confining Stress, psi 

Undrained Strength, 

Max. Dev . Stress, psi 

Strain at Failure, % 

Strain Rate, %/min 

psi 

0 I I I I I I I 
Estimated Specific Gravity 

0 5 10 15 20 Liquid Limit 
VERTICAL STRAIN, % Plastic Limit 

Plasticity Index 

Project: San Jacinto Pre-Design 

Location : ---

G~ 
Project No. : GTX-309154 

Boring No.: SJSB028 
EXPRESS Sample Type : intact 

Description : Moist. gray sandy clay 

Remarks : System w 
Phase calculations based on start and end of test. 

Fri, 01-MAR-2019 12:26:24 

20 25 

C) L:',. 

SL0805 SL0805 

UU-7-1 UU-7-2 

20-22 ft 20-22 ft 

trm trm 

12/27/18 12/27/18 

njh njh 

2 .83 2 .83 

6.45 6 .05 

31 .0 43 .1 

81 .79 77 .78 

78.9 99 .8 

1.06 1.17 

5 7 

1.558 1.464 

3 .116 2.929 

8.03 11 .7 

1 1 

2.7 2.7 

--- ---

--- ---

--- ---

D D 
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Attachment Figure A.4-144

(f) 

o_ 

ci 

10 

UNCONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D2850 
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Symbol 

Sample 

Test No. 

Depth 

15 

p, psi 

No. 

Tested by 

Test Date 

Checked by 

Check Date 

Diameter, in 

Height, In 

Water Content, % 

Dry Density , pcf 

Saturation , % 

Void Ratio 

Confining Stress , psi 

Undrained Strength, 

Ma x. Dev . Stress , psi 

Strain at Failure , % 

Strain Rate, %/min 

psi 

0 I I I I I I I 
Estimated Specific Gravity 

0 5 10 15 20 Liquid Limit 
VERTICAL STRAIN, % Plastic Limit 

Plasticity Index 

Project: San Jacinto Pre-Design 

Location : ---

G~ 
Project No.: GTX-309154 

Boring No. : SJSB029 
E X P R E S S Sample Type : intact 

Description : Moist. gray sandy clay 

Remarks : System II 

Phase calculations based on start and end of test. 
Fri , 01-MAR-2019 12:47 :58 

20 25 

C) 

SL0612 

UU-9 

5-7 ft 

trm 

1/2/19 

njh 

2 .82 

6 .6 

29 .8 

86 .92 

85.7 

0.939 

7 

1.131 

2.262 

13.5 

1 

2.7 

---

---

---
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I I I I I 

I I I I I 

I I I I I 
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I I I I I 

I I I I I 
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Attachment Figure A.4-145

Cf) 

o_ 

ci 

10 

UNCONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D2850 
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Project: San Jacinto Pre-Design 

Location : ---

G~ 
Project No.: GTX-309154 

Boring No.: SJSB030 
E X P R E S S Sample Type : intact 

Description : Moist. brownish gray 

Remarks : System w 

Symbol 

Sample 

Test No. 

Depth 

15 

p, psi 

No. 

Tested by 

Test Date 

Checked by 

Check Date 

Diameter, in 

Height, In 

Water Content, % 

Dry Density , pcf 

Saturation , % 

Void Ratio 

Confining Stress , psi 

Undrained Strength, 

Ma x. Dev . Stress , psi 

Strain at Failure , % 

Strain Rate, %/min 

psi 

Estimated Specific Gravity 

Liquid Limit 

Plastic Limit 

Plasticity Index 

sandy clay 

Phase calculations based on start and end of test. 
Fri , 01-MAR-2019 12:41 :39 

20 25 

C) L:',. 

SL0698 SL0698 

UU-8-1 UU-8-2 

8-10 ft 8-10 ft 

trm trm 

12/27/18 12/27/18 

njh njh 

2 .85 2 .84 

6 .2 5 .95 

21 .4 21 .4 

92 .42 101 .7 

70 .2 88 .1 

0.824 0 .657 

4 7 

2.245 2 .97 

4 .491 5 .941 

13.9 15 

1 1 

2.7 2 .7 

--- ---

--- ---

--- ---
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I I I 

I I I 

I I I 

I I I 

I I I 
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Attachment Figure A.4-146
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ci 

10 

UNCONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D2850 
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Symbol 

Sample 

Test No. 

Depth 

15 

p, psi 

No. 

Tested by 

Test Date 

Checked by 

Check Date 

Diameter, in 

Height, In 

Water Content, % 

Dry Density, pcf 

Saturation , % 

Void Ratio 

Confining Stress, psi 

Undrained Strength, 

Max . Dev . Stress , psi 

Strain at Failure , % 

Strain Rate, %/min 

psi 

0 I I I I I I I 
Estimated Specific Gravity 

0 5 10 15 20 Liquid Limit 
VERTICAL STRAIN, % Plastic Limit 

Plasticity Index 

Project: San Jacinto Pre-Design 

Location : ---

G~ 
Project No. : GTX-309154 

Boring No.: SJSB031 
E X P R E S S Sample Type : intact 

Description : Moist. brown clay with sand 

Remarks : System Q 

Phase calculations based on start and end of test. 
Wed , 13-MAR-2019 16:11 :11 

20 25 

C) L:',. 

SL0626 SL0626 

UU-13-1 UU-13-2 

--- ---

trm trm 

1/29/19 1/29/19 

njh njh 

2 .86 2 .83 

6 6.6 

20 .8 20 .9 

101 .6 100.8 

85.3 84 .2 

0.659 0 .672 

2 7 

12 .49 6 .006 

24.98 12.01 

14.4 8.35 

1 1 

2.7 2.7 

--- ---

--- ---

--- ---
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Attachment Figure A.4-147
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10 

UNCONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D2850 
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VERTICAL STRAIN, % 

Project: San Jacinto Pre-Design 

Location : ---

G~ 
Project No .: GTX-309154 

Boring No. : SJSB032 
EXPRESS Sample Type: intact 

Description: Moist, gray clay 

Remarks : System w 

Symbol 

Sample 

Test No. 

Depth 

15 

p, psi 

No. 

Tested by 

Test Date 

Checked by 

Check Date 

Diameter, in 

Height, 1n 

Water Content, % 

Dry Density, pcf 

Saturation , % 

Void Ratio 

Confining Stress , psi 

Undrained Strength , 

Ma x. Dev . Stress, psi 

Strain at Failure, % 

Strain Rate, %/min 

psi 

Estimated Specific Gravity 

Liquid Limit 

Plastic Limit 

Plasticity Index 

Phase calculations based on start and end of test. 
Thu , 28-FEB-2019 15:48 :49 

20 25 

C) 6 

SL0686 SL0686 

UU-5-1 UU-5-2 

5-7 ft 5-7 ft 

trm trm 

12/27/18 12/27/18 

njh njh 

2 .85 2 .85 

6.05 6 .12 

27.8 17 .8 

82 .18 109.2 

71.4 88 .6 

1.05 0 .543 

2 7 

2 .987 4 .788 

5 .973 9 .576 

8 .73 14.3 

1 1 

2 .7 2.7 

--- ---

--- ---

--- ---

D D 
I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

30 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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Attachment Figure A.4-148
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ci 

10 

UNCONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D2850 
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I I I 

I I I 

0 I I I I I I I 

0 5 10 15 20 

VERTICAL STRAIN, % 

Project: San Jacinto Pre-Design 

Location : ---

G~ 
Project No .: GTX-309154 

Boring No. : SJSB032 
EXPRESS Sample Type: intact 

Description: Moist, gray sandy 

Remarks : System w 

Symbol 

Sample 

Test No. 

Depth 

15 

p, psi 

No. 

Tested by 

Test Date 

Checked by 

Check Date 

Diameter, in 

Height, 1n 

Water Content, % 

Dry Density, pcf 

Saturation , % 

Void Ratio 

Confining Stress, psi 

Undrained Strength, 

Max . Dev . Stress, psi 

Strain at Failure, % 

Strain Rate, %/min 

psi 

Estimated Specific Gravity 

Liquid Limit 

Plastic Limit 

Plasticity Index 

clay 

Phase calculations based on start and end of test. 
Thu , 28-FEB-2019 15:59 :12 

20 25 

C) 6 

SL0687 SL0687 

UU-6-1 UU-6-2 

10-12 ft 10-12 ft 

trm trm 

12/27/18 12/27/18 

njh njh 

2.83 2 .83 

6.25 6.8 

29 .2 31 .8 

91 .86 90.61 

94.5 99 .9 

0 .835 0 .86 

4 7 

1.831 1.32 

3 .662 2 .64 

4 .73 4.41 

1 1 

2 .7 2.7 

--- ---

--- ---

--- ---

[a D 
I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

30 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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Attachment Figure A.4-149

UNCONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D2850 

I 
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Symbol 

Sample 

15 

p, psi 

No. 

Test No. 

Depth 

Tested by 

Test Date 

Checked by 

Check Date 

Diameter , In 

Height, In 

Water Content, % 

Dry Density, pcf 

Saturation , % 

Void Ratio 

Confining Stress , psi 

Undrained Strength, 

Ma x. Dev . Stress , psi 

Strain at Failure, % 

Strain Rate, %/min 

psi 

Estimated Specific Gravity 0 ' ' ' 
I I I 

0 5 10 15 20 Liquid Limit 
VERTICAL STRAIN, % Plastic Limit 

Plasticity Index 

Project: San Jacinto Pre-Design 

Location : ---

G~ 
Project No .: GTX-309154 

Boring No. : SJSB033 
EXPRESS Sample Type: intact 

Description: Moist, gray sandy clay 

Remarks : System w 
Phase calculations based on start and end of test. 

Thu , 28-FEB-2019 09 :08 :50 

20 25 

C) f, 

SL0649 SL0649 

UU-1-1 UU-1-2 

--- ---

trm trm 

12/26/18 12/26/18 

njh njh 

2.85 2.83 

6 5 .8 

22.5 20 .6 

103.3 106.4 

96 .0 95 .0 

0 .632 0 .585 

2 7 

3 .255 4.405 

6 .511 8 .81 

10.1 12.7 

1 1 

2 .7 2.7 

--- ---

--- ---

--- ---

D D 
I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

30 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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Attachment Figure A.4-150
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UNCONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D2850 
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I I f-

I I 

I I 

0 I I I I I I I 

0 5 10 15 20 

VERTICAL STRAIN, % 

Project: San Jacinto Pre-Design 

Location : ---

G~ 
Project No .: GTX-309154 

Boring No. : SJSB036 
E X P R E S S Sample Type : intact 

Description : Moist, brown clay 

Remarks : System II 

Symbol 

Sample 

Test No. 

Depth 

1500 

p, psf 

No. 

Tested by 

Test Date 

Checked by 

Check Date 

Diameter, in 

Height, In 

Water Content, % 

Dry Density, pcf 

Saturation , % 

Void Ratio 

Confining Stress , psf 

Undrained Strength, psf 

Ma x. Dev . Stress , psf 

Strain at Failure , % 

Strain Rate, %/min 

Estimated Specific Gravity 

Liquid Limit 

Plastic Limit 

Plasticity Index 

Phase calculations based on start and end of test. 
Thu , 14-MAR-2019 12:58 :46 

2000 2500 3000 

C) L:',. 

SL0672 SL0672 

UU-19-1 UU-19-2 

2-4 ft 2-4 ft 

trm trm 

2/11/19 2/11/19 

njh njh 

2.84 2 .84 

5 .9 6 

80 .1 71 .8 

45 .45 53 .38 

79.8 89 .9 

2.71 2.16 

480 1000 

210 .9 238 .3 

421 .8 476 .6 

5 .58 7 .83 

1 1 

2.7 2.7 

--- ---

--- ---

--- ---

□ □ 
I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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Attachment Figure A.4-151

UNCONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D2850 
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Symbol 

Sample 

Test No. 

Depth 

15 

p, psi 

No. 

Tested by 

Test Date 

Checked by 

Check Date 

Diameter , in 

Height, 1n 

Water Content, % 

Dry Density, pcf 

Saturation , % 

Void Ratio 

Confining Stress, psi 

Undrained Strength , 

Max . Dev . Stress , psi 

Strain at Failure, % 

Strain Rate, %/min 

psi 

Estimated Specific Gravity 0 ' ' ' 
I I I 

0 5 10 15 20 Liquid Limit 
VERTICAL STRAIN, % Plastic Limit 

Plasticity Index 

Project: San Jacinto Pre-Design 

Location : ---

G~ 
Project No .: GTX-309154 

Boring No. : SJSB036 
EXPRESS Sample Type: intact 

Description: Moist, gray sandy clay 

Remarks : System w 
Phase calculations based on start and end of test. 

Thu , 28-FEB-2019 09 :36 :56 

20 25 

C) f, 

SL0673 SL0673 

UU-2-1 UU-2-2 

6-8 ft 6-8 ft 

trm trm 

12/26/18 12/26/18 

njh njh 

2.85 2.83 

6 .6 6.9 

18.1 17 .9 

106.3 102.7 

83 .6 75 .5 

0 .586 0 .641 

4 7 

5 .184 8 .382 

10 .37 16.76 

15 15 

1 1 

2 .7 2.7 

--- ---

--- ---

--- ---

k1 □ 
I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

30 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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UNCONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D2850 
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VERTICAL STRAIN, % 

Project: San Jacinto Pre-Design 

Location: ---

G� 
Project No.: GTX-309154 

Boring No.: SJSB037 
E X P R E S S Sample Type: intact 

Description: Wet, gray silty clay 

Remarks: System II 

Symbol 

Sample 

Test No. 

Depth 

1500 

p, psf 

No. 

Tested by 

Test Date 

Checked by 

Check Date 

Diameter, 1n 

Height, 1n 

Water Content, % 

Dry Density, pcf 

Saturation, % 

Void Ratio 

Confining Stress, psf 

Undrained Strength, psf 

Max. Dev. Stress, psf 

Strain at Failure, % 

Strain Rate, %/min 

Estimated Specific Gravity 

Liquid Limit 

Plastic Limit 

Plasticity Index 

Phase calculations based on start and end of test. 
Thu, 14-MAR-2019 13:30:21 

2000 2500 3000 

C) 6 

SL0662 SL-0662 

UU-20-1 UU-20-2 

2-4 ft 2-4 ft

trm trm 

2/11/19 2/11/19 

njh njh 

1.93 1.93 

4.4 4.52 

107.9 119.0 

40.29 38.15 

91.5 94.0 

3.18 3.42 

480 1000 

233.2 196.6 

466.4 393.1 

10.7 11.6 

1 1 

2.7 2.7 

--- ---

--- ---

--- ---

I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
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I I I I I I I 
I I I I I I I 
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Attachment Figure A.4-152
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Attachment Figure A.4-153
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UNCONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D2850 
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Symbol 

Sample 

Test No. 

Depth 

15 

p, psi 

No. 

Tested by 

Test Date 

Checked by 

Check Date 

Diameter, in 

Height, 1n 

Water Content. % 

Dry Density , pcf 

Saturation, % 

Void Ratio 

Confining Stress, psi 

Undrained Strength , 

Max. Dev . Stress, psi 

Strain at Failure, % 

Strain Rate, %/min 

psi 

0 I I I I I I I 
Estimated Specific Gravity 

0 5 10 15 20 Liquid Limit 
VERTICAL STRAIN, % Plastic Limit 

Plasticity Index 

Project: San Jacinto Pre-Design 

Location: ---

G~ 
Project No. : GTX-309154 

Boring No.: SJSB037 
EXPRESS Sample Type: intact 

Description : Moist. gray sandy clay 

Remarks : System w 
Phase calculations based on start and end of test. 

Thu , 28-FEB-2019 11 :05 :41 

20 25 

C) 6 

SL0663 SL0663 

UU-3-1 UU-3-2 

8-10 ft 8-10 ft 

trm trm 

12/26/18 12/26/18 

njh njh 

2 .83 2 .84 

5 .75 5 .95 

25.9 24 .1 

94 .44 94 .21 

89 .0 82 .6 

0 .785 0 .789 

4 7 

3 .815 2 .137 

7 .63 4 .273 

14.5 14.5 

1 1 

2 .7 2.7 

--- ---

--- ---

--- ---

D D 
I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 
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---

Attachment Figure A.4-154

Client: Anchor QEA, LLC 

Project Name: San Jacinto Pre-Design 

Project Location: ---

G~ 
Project Number: GTX-309154 

Tested By: trm Checked By: njh 

Boring ID: SJGB018 

E X p R E s s Preparation: Intact 

Description: Moist, gray clay with sand 

Classification: ---

Group Symbol: ---

Liquid Limit: --- Plastic Limit: ---

Plasticity Index: --- Estimated Specific Gravity: 2. 7 

CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767 

40 I I I I I 40 I I I I 

Max. Obliquity 

c' = 0.470 psi 'cii 
a. 

30 - - 30 - ,-

cp' = 30.8 Cl) 
Cl) 

tan cp' = 0.60 UJ 
a::: "cii I-a. 20 - - Cl) 20 - ,-

ti a::: 
0 
~ 

10 - - 5 10 - ~ 

UJ 
0 

\ v-
0 ' 0 

I I I I I I I I I 
0 10 20 30 40 50 60 0 5 10 15 20 25 

p', psi VERTICAL STRAIN, % 

Symbol ■ • 
Sample ID SL0863 SL0863 

Depth, ft 12-14 12-14 

Test Number CU-7-1 CU-7-2 

Height, in 6.100 6.070 

Diameter, in 2.870 2.880 

'" Moisture Content (from Cuttings), % 13.6 10.6 
"" ~ Dry Density, pct 104. 111 . 

Saturation (Wet Method), % 58.8 54.4 

Void Ratio 0.623 0.524 

Moisture Content, % 23.0 19.3 

ro Dry Density, pcf 104. 111 . 
(I) 
.c Cross-sectional Area (Method A), in' 6.450 6.499 (f) 

~ Saturation, % 100.0 100.0 s 
(I) 

Void Ratio 0.620 0.520 Ill 

Back Pressure, psi 126.9 145.0 

Vertical Effective Consolidation Stress, psi 1.996 4.000 

Horizontal Effective Consolidation Stress, psi 1.994 3.997 

Vertical Strain after Consolidation , % -0.002507 0.04992 

Volumetric Strain after Consolidation , % 0.4965 0.2225 

Time to 50% Consolidation , min 0.2500 

Shear Strength, psi 2.108 5.487 

Strain at Failure, % 2.23 3.43 

Strain Rate, %/min 0.01600 0.01600 

Deviator Stress at Failure, psi 4 .217 10.97 

Effective Minor Principal Stress at Failure , psi 1.220 4.437 

Effective Major Principal Stress at Failure, psi 5.437 15.41 

B-Value 0.95 0.95 

Notes: 

D D 
- Before Shear Saturation set to 100% for phase calculation. 
- Moisture Content determined by ASTM 02216. 
- Deviator Stress includes membrane correction. 
- Values for c and q> determined from best-fit straight line for the specific test conditions. Actual 

strength parameters may vary and should be determined by an eng ineer for site conditions. 

Remarks: 

System T 



Attachment Figure A.4-155

CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767 

20 15 

·en 
0.. 

10 10 
ui 
a::: 0 
=> ~ Cf) 
Cf) a::: 
w Cf) 
a::: Cf) 
a.. w 
Cf) a::: 
Cf) I-
w Cf) 

() 0 5 
X 
w 

-10 0 

0 5 10 15 20 25 0 5 10 15 20 25 

VERTICAL STRAIN, % VERTICAL STRAIN,% 

30 

Max. Obliquity 

c' = 0.470 psi 

q,' = 30.8 

tan q,' = 0.60 

20 

·en 
0.. 

ti 

10 

·-· 

\ 
0 ,\ \ 

0 10 20 30 40 50 60 

p', psi 

Sample No. Test No. Depth Tested By Test Date Checked By Check Date Test File 

■ SL0863 CU-7-1 12-14 trm 3/7/19 njh --- 309154-CU-7-1 n.dat 

• SL0863 CU-7-2 12-14 trm 317/19 njh 3/14/19 309154-CU-7-2n.dat 

G~ 
Project: San Jacinto Pre-Design Location : --- Project No.: GTX-309154 

Boring No.: SJGB018 Sample Type: Intact 
E X P R E S S 

Description: Moist, gray clay with sand 

Remarks: System T 



--- ---

Attachment Figure A.4-156

Client: Anchor QEA, LLC 

Project Name: San Jacinto Pre-Design 

Project Location: ---

G~ 
Project Number: GTX-309154 

Tested By: md Checked By: njh 

Boring ID: SJGB021 

E X p R E s s Preparation: intact 

Description: Moist, gray clayey sand 

Classification: ---

Group Symbol: ---

Liquid Limit: --- Plastic Limit: ---

Plasticity Index: --- Estimated Specific Gravity: 2.65 

CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767 

40 I I I I I 40 I I I I 

Max. Obliquity 

c' = 0.236 psi 'cii 
a. 

30 - - 30 - ,-

cp' = 42.4 Cl) 
Cl) 

tan cp' = 0.91 UJ 
a::: "cii I-a. 20 - - Cl) 20 - ,-

ti 

~ 
a::: 
0 
~ 

10 - - 5 10 - ~ 

UJ 
0 

0 '~ 0 
I I I I I I I I I 

0 10 20 30 40 50 60 0 5 10 15 20 25 

p', psi VERTICAL STRAIN, % 

Symbol ■ • • 
Sample ID SL0824 SL0824 SL0824 

Depth, ft 12-14 12-14 12-14 

Test Number CU-6-1 CU-6-2 CU-6-3 

Height, in 3.000 3.310 2.820 

Diameter, in 1.410 1.410 1.410 

'" Moisture Content (from Cuttings), % 22.2 27.5 65.1 
"" ~ Dry Density, pct 104. 95.0 60.7 

Saturation (Wet Method), % 99.7 98.3 99.9 

Void Ratio 0.590 0.741 1.73 

Moisture Content, % 21 .6 21 .5 57.2 

ro Dry Density, pcf 105. 105. 65.8 
(I) 
.c Cross-sectional Area (Method A), in' 1.552 1.452 1.502 (f) 

~ Saturation, % 100.0 100.0 100.0 s 
(I) 

Void Ratio 0.574 0.570 1.52 Ill 

Back Pressure, psi 114.5 149.9 150.7 

Vertical Effective Consolidation Stress, psi 1.976 3.972 7.683 

Horizontal Effective Consolidation Stress, psi 1.993 3.968 7.965 

Vertical Strain after Consolidation , % 0.1773 0.007624 2.436 

Volumetric Strain after Consolidation , % 0.2409 0.7632 2.804 

Time to 50% Consolidation , min 90.00 

Shear Strength, psi 2.703 3.947 3.451 

Strain at Failure, % 2.33 3.05 11 .0 

Strain Rate, %/min 0.01600 0.01600 0.01600 

Deviator Stress at Failure, psi 5.405 7.895 6.902 

Effective Minor Principal Stress at Failure , psi 1.006 1.430 1.666 

Effective Major Principal Stress at Failure, psi 6.411 9.325 8.568 

B-Value 0.97 0.95 0.95 

Notes: 

D D 
- Before Shear Saturation set to 100% for phase calculation. 

D - Moisture Content determined by ASTM 02216. 
- Deviator Stress includes membrane correction. 
- Values for c and q> determ ined from best-fi t straight line for the specific test conditions. Actual 

strength parameters may vary and should be determined by an engineer for site conditions. 

Remarks: 

System E 



Attachment Figure A.4-157

CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767 
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Sample No. Test No. Depth Tested By Test Date Checked By Check Date Test File 

■ SL0824 CU-6-1 12-14 md 01 /15/19 njh 2/5/19 309154-CU-6-1 n.dat 

• SL0824 CU-6-2 12-14 md 01 /15/19 njh 2/5/19 309154-CU-6-2n.dat 

... SL0824 CU-6-3 12-14 md 01 /15/19 njh 2/5/19 309154-CU-6-3n.dat 

G~ 
Project: San Jacinto Pre-Design Location : --- Project No.: GTX-309154 

Boring No.: SJGB021 Sample Type: intact 
E X P R E S S 

Description: Moist, gray clayey sand 

Remarks: System E 



--- ---

Attachment Figure A.4-158

Client: Anchor QEA, LLC 

Project Name: San Jacinto Pre-Design 

G~ 
Project Location: ---

Project Number: GTX-309154 

Tested By: md Checked By: njh 

Boring ID: SJGB-021 

EXPRESS Preparation: intact 

Description: Moist , reddish brown and gray clay 

Classification: ---

Group Symbol: ---

Liquid Limit: --- Plastic Limit: ---

Plasticity Index: --- Estimated Specific Gravity: 2. 7 

CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767 
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I 
20 

Horizontal Effective Consolidation Stress, psi 

Vertical Strain after Consolidation , % 

Volumetric Strain after Consolidation , % 

Time to 50% Consolidation , min 

Shear Strength, psi 

Strain at Failure, % 

Strain Rate, %/min 

Deviator Stress at Failure, psi 

Effective Minor Principal Stress at Failure , psi 

Effective Major Principal Stress at Failure, psi 

B-Value 

Notes: 
- Before Shear Saturation set to 100% for phase calculation. 
- Moisture Content determined by ASTM 02216. 
- Deviator Stress includes membrane correction. 

I 
30 

p', psi 

I 
40 

- Values for c and q> determined from best-fi t straight line for the specific test conditions. Actual 
strength parameters may vary and should be determined by an engineer for site conditions. 

Remarks: 

System Q 
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Attachment Figure A.4-159

CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767 
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■ SL0829 CU-5-1 39-41 md 

• SL0829 CU-5-2 39-41 md 

... SL0829 CU-5-3 39-41 md 

G~ 
Project: San Jacinto Pre-Design 

Boring No.: SJGB-021 
E X P R E S S 

Description: Moist , reddish brown and gray clay 

Remarks: System Q 
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Attachment Figure A.4-160

Client: Anchor QEA, LLC 

Project Name: San Jacinto Pre-Design 

Project Location: ---

G~ 
Project Number: GTX-309154 

Tested By: md Checked By: njh 

Boring ID: SJGB018 

Preparation: intact 

E X p R E s s Description: Moist, reddish brown clay 

Classification: ---

Group Symbol: ---

Liquid Limit: --- Plastic Limit: ---

Plasticity Index: --- Estimated Specific Gravity: 2. 7 

CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767 

20 I I I I I 20 I I I I 

Max. Obliquity 

c' = 1.01 psi ·en 
a. 
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i i \ 0 . . , ; 0 
I I I I I I I I I 

0 5 10 15 20 25 30 0 5 10 15 20 25 

p', psi VERTICAL STRAIN, % 

Symbol ■ • • 
Sample ID SL0868 SL0868 SL0868 

Depth, ft 25-27 25-27 25-27 

Test Number CU-4-1 CU-4-2 CU-4-3 

Height, in 4 .500 4.520 4 .600 

Diameter, in 2.020 2.030 2.030 

'" Moisture Content (from Cuttings), % 25.7 27.0 28.9 
"" ~ Dry Density, pct 97.5 92.1 90.4 

Saturation (Wet Method), % 95.0 87.7 90.2 

Void Ratio 0.729 0.831 0.865 

Moisture Content, % 26.1 31 .2 31 .3 

ro Dry Density, pcf 98.8 91 .6 91.4 
(I) 
.c Cross-sectional Area (Method A), in' 3.176 3.243 3.215 (f) 

~ Saturation, % 100.0 100.0 100.0 s 
(I) 

Void Ratio 0.705 0.841 0.845 Ill 

Back Pressure, psi 163.3 150.4 150.7 

Vertical Effective Consolidation Stress, psi 3.976 8.020 15.96 

Horizontal Effective Consolidation Stress, psi 3.980 7.998 15.96 

Vertical Strain after Consolidation , % 0.09279 0.001025 0.3482 

Volumetric Strain after Consolidation , % 0.2028 0.5529 0.7681 

Time to 50% Consolidation , min 90.00 

Shear Strength, psi 2.892 4.341 8.001 

Strain at Failure, % 0.700 3.38 2.31 

Strain Rate, %/min 0.01600 0.01600 0.01600 

Deviator Stress at Failure, psi 5.783 8.682 16.00 

Effective Minor Principal Stress at Failure , psi 1.161 3.572 7.293 

Effective Major Principal Stress at Failure, psi 6.944 12.25 23.29 

B-Value 0.97 0.95 0.97 

Notes: 

La ~ ~ 
- Before Shear Saturation set to 100% for phase calculation. 
- Moisture Content determined by ASTM 02216. 
- Deviator Stress includes membrane correction. 
- Values for c and q> determ ined from best-fi t straight line for the specific test cond itions. Actual 

strength parameters may vary and should be determined by an eng ineer for site conditions. 

Remarks: 

System LL 



Attachment Figure A.4-161

CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767 
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Sample No. Test No. Depth Tested By Test Date Checked By Check Date Test File 

■ SL0868 CU-4-1 25-27 md 01 /11 /19 njh 2/5/19 309154-CU-4-1 n.dat 

• SL0868 CU-4-2 25-27 md 01 /11 /19 njh 2/5/19 309154-CU-4-2n.dat 

... SL0868 CU-4-3 25-27 md 01 /11 /19 njh 2/5/19 309154-CU-4-3n.dat 

G~ 
Project: San Jacinto Pre-Design Location : --- Project No.: GTX-309154 

Boring No.: SJGB018 Sample Type: intact 
EXPRESS 

Description: Moist, reddish brown clay 

Remarks: System LL 



--- ---

Attachment Figure A.4-162

Client: Anchor QEA, LLC 

Project Name: San Jacinto Pre-Design 

G~ 
Project Location : ---

Project Number: GTX-309154 

Tested By: md Checked By: njh 

Boring ID: SJSB025 

E X P R E S S Preparation: intact 

Description: Moist, black clay 

Classification : ---

Group Symbol: ---

Liquid Limit: --- Plastic Limit: ---

Plasticity Index: --- Estimated Specific Gravity: 2.8 

CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767 

20 

15 -

"cii 
Cl. 10 -

ti 

5 -

0 

0 

Symbol 

Sample ID 

Depth , ft 

Test Number 

Height, in 

Diameter, in 

I 

Max. Obliquity 

c' = 1.20 psi 

cp' = 30.0 

tan cp' = 0.58 

I 
5 

rn Moisture Content (from Cuttings), % 
"" E Dry Density, pct 

ro 
(I) 
.c 
(f) 

~ 
s 
(I) 
Ill 

Saturation (Wet Method), % 

Void Ratio 

Moisture Content, % 

Dry Density, pcf 

Cross-sectional Area (Method A), in' 

Saturation, % 

Void Ratio 

Back Pressure, psi 

Vertical Effective Consolidation Stress, psi 

I 

I 
10 

Horizontal Effective Consolidation Stress, psi 

Vertical Strain after Consolidation , % 

Volumetric Strain after Consolidation , % 

Time to 50% Consolidation , min 

Shear Strength, psi 

Strain at Failure, % 

Strain Rate, %/min 

Deviator Stress at Failure, psi 

Effective Minor Principal Stress at Failure , psi 

Effective Major Principal Stress at Failure, psi 

B-Value 

Notes: 
- Before Shear Saturation set to 100% for phase calculation. 
- Moisture Content determined by ASTM 02216. 
- Deviator Stress includes membrane correction. 

I 

I 
15 

p', psi 

I 

I 
20 

- Values for c and q> determined from best-fi t straight line for the specific test conditions. Actual 
strength parameters may vary and should be determined by an engineer for site conditions. 

Remarks: 

System K 
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Attachment Figure A.4-163

CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767 
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Sample No. Test No. Depth Tested By Test Date Checked By Check Date Test File 

■ SL 1042 CU-3-1 16-18 md 01 /04/19 njh 2/5/19 309154-CU-3-1 n.dat 

• SL 1042 CU-3-2 16-18 md 01 /04/19 njh 2/5/19 309154-CU-3-2n.dat 

... SL 1042 CU-3-3 16-18 md 01 /04/19 njh 2/5/19 309154-CU-3-3n.dat 

G~ 
Project: San Jacinto Pre-Design Location : --- Project No.: GTX-309154 

Boring No.: SJSB025 Sample Type: intact 
E X P R E S S 

Description: Moist, black clay 

Remarks: System K 



--- ---

Attachment Figure A.4-164

Client: Anchor QEA, LLC 

Project Name: San Jacinto Pre-Design 

Project Location: ---

G~ 
Project Number: GTX-309154 

Tested By: trm Checked By: njh 

Boring ID: SJSB034 

E X p R E s s Preparation: intact 

Description: Moist, gray sand with clay and shells 

Classification: ---

Group Symbol: ---

Liquid Limit: --- Plastic Limit: ---

Plasticity Index: --- Estimated Specific Gravity: 2. 7 

CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767 

200 I I I I I 200 I I I I 
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Symbol ■ • • 
Sample ID SL0639 SL0639 SL0639 

Depth, ft 10-12 10-12 10-12 

Test Number CU-1-1 CU-1-2 CU-1-3 

Height, in 6.100 6.350 6.250 

Diameter, in 2.860 2.870 2.860 

'" Moisture Content (from Cuttings), % 19.1 13.5 23.7 
"" ~ Dry Density, pct 98.8 108. 103. 

Saturation (Wet Method), % 73.0 64.8 99.9 

Void Ratio 0.707 0.561 0.642 

Moisture Content, % 25.7 23.0 23.5 

ro Dry Density, pcf 99.5 104. 103. 
(I) 
.c Cross-sectional Area (Method A), in' 6.374 6.721 6.392 (f) 

~ Saturation, % 100.0 100.0 100.0 s 
(I) 

Void Ratio 0.694 0.622 0.634 Ill 

Back Pressure, psi 87.95 38.99 151 .0 

Vertical Effective Consolidation Stress, psi 2.056 4.006 8.011 

Horizontal Effective Consolidation Stress, psi 2.052 4.005 8.003 

Vertical Strain after Consolidation , % 0.001646 0.02871 0.0007690 

Volumetric Strain after Consolidation , % 0.8510 -3.807 0.6056 

Time to 50% Consolidation , min 0.3600 

Shear Strength, psi 2.023 8.633 30.17 

Strain at Failure, % 2.20 6.63 4.13 

Strain Rate, %/min 0.01600 0.01600 0.01600 

Deviator Stress at Failure, psi 4 .046 17.27 60.35 

Effective Minor Principal Stress at Failure , psi 0.7033 4.555 21 .75 

Effective Major Principal Stress at Failure, psi 4 .750 21 .82 82.09 

B-Value 0.95 0.95 0.96 

Notes: 

□ D (3 
- Before Shear Saturation set to 100% for phase calculation. 
- Moisture Content determined by ASTM 02216. 
- Deviator Stress includes membrane correction. 
- Values for c and q> determ ined from best-fi t straight line for the specific test conditions. Actual 

strength parameters may vary and should be determined by an engineer for site conditions. 

Remarks: 

System Q 



Attachment Figure A.4-165

CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767 
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One-Dimensional Consolidation by ASTM D2435 - Method B

2019-02-07 10:51:51 2.3.16.137 / 2.2.15.59 1

Project: San Jacinto Pre-Design

Boring No.: SJGB018

Sample No.: SL0868

Test No.: IP-4

Description: Moist, reddish brown clay

Remarks: System LTIII-A, Swell Pressure = 0.443 tsf

Location: ---

Tested By: md

Test Date: 01/09/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 25-27 ft

Elevation: ---
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One-Dimensional Consolidation by ASTM D2435 - Method B

2019-02-07 10:51:51 2.3.16.137 / 2.2.15.59 2

Project: San Jacinto Pre-Design

Boring No.: SJGB018

Sample No.: SL0868

Test No.: IP-4

Description: Moist, reddish brown clay

Remarks: System LTIII-A, Swell Pressure = 0.443 tsf

Location: ---

Tested By: md

Test Date: 01/09/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 25-27 ft

Elevation: ---

Time Curve 1 of 13
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One-Dimensional Consolidation by ASTM D2435 - Method B

2019-02-07 10:51:52 2.3.16.137 / 2.2.15.59 3

Project: San Jacinto Pre-Design

Boring No.: SJGB018

Sample No.: SL0868

Test No.: IP-4

Description: Moist, reddish brown clay

Remarks: System LTIII-A, Swell Pressure = 0.443 tsf

Location: ---

Tested By: md

Test Date: 01/09/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 25-27 ft

Elevation: ---

Time Curve 2 of 13
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Stress: 0.5 tsf
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One-Dimensional Consolidation by ASTM D2435 - Method B

2019-02-07 10:51:52 2.3.16.137 / 2.2.15.59 4

Project: San Jacinto Pre-Design

Boring No.: SJGB018

Sample No.: SL0868

Test No.: IP-4

Description: Moist, reddish brown clay

Remarks: System LTIII-A, Swell Pressure = 0.443 tsf

Location: ---

Tested By: md

Test Date: 01/09/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 25-27 ft

Elevation: ---
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Project: San Jacinto Pre-Design

Boring No.: SJGB018

Sample No.: SL0868

Test No.: IP-4

Description: Moist, reddish brown clay

Remarks: System LTIII-A, Swell Pressure = 0.443 tsf

Location: ---

Tested By: md

Test Date: 01/09/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 25-27 ft

Elevation: ---
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Project: San Jacinto Pre-Design

Boring No.: SJGB018

Sample No.: SL0868

Test No.: IP-4

Description: Moist, reddish brown clay

Remarks: System LTIII-A, Swell Pressure = 0.443 tsf

Location: ---

Tested By: md

Test Date: 01/09/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 25-27 ft

Elevation: ---

Time Curve 5 of 13

Constant Load Step

Stress: 4 tsf

0.01 0.1 1 10 100 1000

Time, min

5.0

4.5

4.0

3.5

3.0

2.5

2.0

S
tr

ai
n,

 %

0 5 10 15 20 25 30

Square Root of Time, √min

5.0

4.5

4.0

3.5

3.0

2.5

2.0

S
tr

ai
n,

 %

Attachment Figure A.4-171

~ ~ 

Ge0Testi1 
EXPRESS 



One-Dimensional Consolidation by ASTM D2435 - Method B

2019-02-07 10:51:53 2.3.16.137 / 2.2.15.59 7

Project: San Jacinto Pre-Design

Boring No.: SJGB018

Sample No.: SL0868

Test No.: IP-4

Description: Moist, reddish brown clay

Remarks: System LTIII-A, Swell Pressure = 0.443 tsf

Location: ---

Tested By: md

Test Date: 01/09/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 25-27 ft

Elevation: ---
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Project: San Jacinto Pre-Design

Boring No.: SJGB018

Sample No.: SL0868

Test No.: IP-4

Description: Moist, reddish brown clay

Remarks: System LTIII-A, Swell Pressure = 0.443 tsf

Location: ---

Tested By: md

Test Date: 01/09/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 25-27 ft

Elevation: ---
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Project: San Jacinto Pre-Design

Boring No.: SJGB018

Sample No.: SL0868

Test No.: IP-4

Description: Moist, reddish brown clay

Remarks: System LTIII-A, Swell Pressure = 0.443 tsf

Location: ---

Tested By: md

Test Date: 01/09/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 25-27 ft

Elevation: ---

Time Curve 8 of 13

Constant Load Step

Stress: 32 tsf

0.01 0.1 1 10 100 1000

Time, min

15

14

13

12

11

10

9

S
tr

ai
n,

 %

0 5 10 15 20 25 30

Square Root of Time, √min

15

14

13

12

11

10

9

S
tr

ai
n,

 %

Attachment Figure A.4-174

~ ~ 

Ge0Testi1 
EXPRESS 



One-Dimensional Consolidation by ASTM D2435 - Method B

2019-02-07 10:51:54 2.3.16.137 / 2.2.15.59 10

Project: San Jacinto Pre-Design

Boring No.: SJGB018

Sample No.: SL0868

Test No.: IP-4

Description: Moist, reddish brown clay

Remarks: System LTIII-A, Swell Pressure = 0.443 tsf

Location: ---

Tested By: md

Test Date: 01/09/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 25-27 ft

Elevation: ---
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Project: San Jacinto Pre-Design

Boring No.: SJGB018

Sample No.: SL0868

Test No.: IP-4

Description: Moist, reddish brown clay

Remarks: System LTIII-A, Swell Pressure = 0.443 tsf

Location: ---

Tested By: md

Test Date: 01/09/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 25-27 ft

Elevation: ---
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Project: San Jacinto Pre-Design

Boring No.: SJGB018

Sample No.: SL0868

Test No.: IP-4

Description: Moist, reddish brown clay

Remarks: System LTIII-A, Swell Pressure = 0.443 tsf

Location: ---

Tested By: md

Test Date: 01/09/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 25-27 ft

Elevation: ---

Time Curve 11 of 13

Constant Load Step

Stress: 0.5 tsf

0.01 0.1 1 10 100 1000

Time, min

10.0

9.5

9.0

8.5

8.0

7.5

7.0

S
tr

ai
n,

 %

0 5 10 15 20 25 30

Square Root of Time, √min

10.0

9.5

9.0

8.5

8.0

7.5

7.0

S
tr

ai
n,

 %

Attachment Figure A.4-177

~ ~ 

Ge0Testi1 
EXPRESS 



One-Dimensional Consolidation by ASTM D2435 - Method B

2019-02-07 10:51:56 2.3.16.137 / 2.2.15.59 13

Project: San Jacinto Pre-Design

Boring No.: SJGB018

Sample No.: SL0868

Test No.: IP-4

Description: Moist, reddish brown clay

Remarks: System LTIII-A, Swell Pressure = 0.443 tsf

Location: ---

Tested By: md

Test Date: 01/09/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 25-27 ft

Elevation: ---

Time Curve 12 of 13

Constant Load Step

Stress: 0.125 tsf

0.01 0.1 1 10 100 1000

Time, min

8.5

8.0

7.5

7.0

6.5

6.0

5.5

S
tr

ai
n,

 %

0 5 10 15 20 25 30

Square Root of Time, √min

8.5

8.0

7.5

7.0

6.5

6.0

5.5

S
tr

ai
n,

 %

Attachment Figure A.4-178

~ ~ 

Ge0Testi1 
EXPRESS 



One-Dimensional Consolidation by ASTM D2435 - Method B

2019-02-07 10:51:56 2.3.16.137 / 2.2.15.59 14

Project: San Jacinto Pre-Design

Boring No.: SJGB018

Sample No.: SL0868

Test No.: IP-4

Description: Moist, reddish brown clay

Remarks: System LTIII-A, Swell Pressure = 0.443 tsf

Location: ---

Tested By: md

Test Date: 01/09/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 25-27 ft

Elevation: ---

Time Curve 13 of 13
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0.01 0.1 1 10 100 1000

Time, min

7.5

7.0

6.5

6.0

5.5

5.0

4.5

S
tr

ai
n,

 %

0 5 10 15 20 25 30

Square Root of Time, √min

7.5

7.0

6.5

6.0

5.5

5.0

4.5

S
tr

ai
n,

 %

Attachment Figure A.4-179

~ ~ 

Ge0Testi1 
EXPRESS 



One-Dimensional Consolidation by ASTM D2435 - Method B

2019-02-07 10:51:56 2.3.16.137 / 2.2.15.59 15

Project: San Jacinto Pre-Design

Boring No.: SJGB018

Sample No.: SL0868

Test No.: IP-4

Description: Moist, reddish brown clay

Remarks: System LTIII-A, Swell Pressure = 0.443 tsf

Location: ---

Tested By: md

Test Date: 01/09/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 25-27 ft

Elevation: ---

Specimen Diameter: 2.50 in

Initial Height: 1.00 in

Final Height: 0.95 in

Estimated Specific Gravity: 2.81

Initial Void Ratio: 0.918

Final Void Ratio: 0.822

Liquid Limit: ---

Plastic Limit: ---

Plasticity Index: ---

Before Test
Trimmings

Before Test
Specimen

After Test
Specimen

After Test
Trimmings

Container ID

Mass Container, gm

Mass Container + Wet Soil, gm

Mass Container + Dry Soil, gm

Mass Dry Soil, gm

Water Content, %

Void Ratio

Degree of Saturation, %

Dry Unit Weight, pcf

A-1367

8.21

195.96

153.75

145.54

29.00

---

---

---

RING

107.89

263.43

225.9

118.01

31.80

0.92

97.48

91.587

107.89

260.38

225.9

118.01

29.22

0.82

100.00

96.407

D2620

8.28

162.37

127.53

119.25

29.22

---

---

---

Warning: The change in the sample wet weight during the test is not consistent with the change in the moisture content.

Note: Specific Gravity and Void Ratios are calculated assuming the degree of saturation equals 100% at the end of the test.
          Therefore, values may not represent actual values for the specimen.
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Project: San Jacinto Pre-Design

Boring No.: SJGB018

Sample No.: SL0868

Test No.: IP-4

Description: Moist, reddish brown clay

Remarks: System LTIII-A, Swell Pressure = 0.443 tsf

Location: ---

Tested By: md

Test Date: 01/09/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 25-27 ft

Elevation: ---

Displacement at End of Increment

Log of Time Coefficients

Step
Applied
Stress

tsf

Final
Displacement
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Ratio
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%

Log
T50
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Mv
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ft/day
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%
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0.05615

0.04512

0.921

0.919

0.905
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0.840

0.792

0.733

0.665

0.703

0.751

0.781

0.810

0.831

-0.147
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Project: San Jacinto Pre-Design

Boring No.: SJGB018

Sample No.: SL0868

Test No.: IP-4

Description: Moist, reddish brown clay

Remarks: System LTIII-A, Swell Pressure = 0.443 tsf

Location: ---

Tested By: md

Test Date: 01/09/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 25-27 ft

Elevation: ---

Displacement at End of Increment

Square Root of Time Coefficients

Step
Applied
Stress

tsf

Final
Displacement

in

Void
Ratio

Strain
at End

%

Sq.Rt.
T90
min

Cv
ft²/s

Mv
1/tsf

k
ft/day
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5
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8
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0.443
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4.00

8.00

16.0

32.0
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2.00
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0.125

0.0625

-0.001474

-0.0006285

0.006642

0.02028
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0.06545

0.09634
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0.1120

0.08693

0.07157
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0.921
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0.840

0.792

0.733

0.665
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0.810
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167.241

117.365

86.170
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Project: San Jacinto Pre-Design

Boring No.: SJGB021

Sample No.: SL0829

Test No.: IP-5

Description: Moist, light blueish gray clay

Remarks: System X, Swell Pressure = 0.176 tsf

Location: ---

Tested By: md

Test Date: 01/10/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 39-41 ft

Elevation: ---

Displacement at End of Increment

Summary Report
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Project: San Jacinto Pre-Design

Boring No.: SJGB021

Sample No.: SL0829

Test No.: IP-5

Description: Moist, light blueish gray clay

Remarks: System X, Swell Pressure = 0.176 tsf

Location: ---

Tested By: md

Test Date: 01/10/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 39-41 ft

Elevation: ---

Time Curve 1 of 14
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Stress: 0.176 tsf
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Project: San Jacinto Pre-Design

Boring No.: SJGB021

Sample No.: SL0829

Test No.: IP-5

Description: Moist, light blueish gray clay

Remarks: System X, Swell Pressure = 0.176 tsf

Location: ---

Tested By: md

Test Date: 01/10/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 39-41 ft

Elevation: ---

Time Curve 2 of 14

Constant Load Step

Stress: 0.25 tsf
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Project: San Jacinto Pre-Design

Boring No.: SJGB021

Sample No.: SL0829

Test No.: IP-5

Description: Moist, light blueish gray clay

Remarks: System X, Swell Pressure = 0.176 tsf

Location: ---

Tested By: md

Test Date: 01/10/19

Sample Type: intact

Project No.: GTX-309154
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Test No.: IP-5
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Project: San Jacinto Pre-Design

Boring No.: SJGB021

Sample No.: SL0829

Test No.: IP-5

Description: Moist, light blueish gray clay

Remarks: System X, Swell Pressure = 0.176 tsf
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Project: San Jacinto Pre-Design

Boring No.: SJGB021

Sample No.: SL0829

Test No.: IP-5
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Boring No.: SJGB021
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Test No.: IP-5
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Remarks: System X, Swell Pressure = 0.176 tsf
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Project: San Jacinto Pre-Design

Boring No.: SJGB021

Sample No.: SL0829

Test No.: IP-5

Description: Moist, light blueish gray clay

Remarks: System X, Swell Pressure = 0.176 tsf
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Tested By: md

Test Date: 01/10/19
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Depth: 39-41 ft

Elevation: ---

Time Curve 13 of 14

Constant Load Step

Stress: 0.125 tsf

0.01 0.1 1 10 100 1000

Time, min

12.0

11.5

11.0

10.5

10.0

9.5

9.0

S
tr

ai
n,

 %

0 5 10 15 20 25 30

Square Root of Time, √min

12.0

11.5

11.0

10.5

10.0

9.5

9.0

S
tr

ai
n,

 %

Attachment Figure A.4-196

~ ~ 

Ge0Testi1 
EXPRESS 



One-Dimensional Consolidation by ASTM D2435 - Method B

2019-02-07 11:04:00 2.3.16.137 / 2.2.15.59 15

Project: San Jacinto Pre-Design

Boring No.: SJGB021

Sample No.: SL0829

Test No.: IP-5

Description: Moist, light blueish gray clay

Remarks: System X, Swell Pressure = 0.176 tsf

Location: ---

Tested By: md

Test Date: 01/10/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 39-41 ft

Elevation: ---
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Project: San Jacinto Pre-Design

Boring No.: SJGB021

Sample No.: SL0829

Test No.: IP-5

Description: Moist, light blueish gray clay

Remarks: System X, Swell Pressure = 0.176 tsf

Location: ---

Tested By: md

Test Date: 01/10/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 39-41 ft

Elevation: ---

Specimen Diameter: 2.50 in

Initial Height: 1.00 in

Final Height: 0.95 in

Estimated Specific Gravity: 2.70

Initial Void Ratio: 0.614

Final Void Ratio: 0.533

Liquid Limit: ---

Plastic Limit: ---

Plasticity Index: ---

Before Test
Trimmings

Before Test
Specimen

After Test
Specimen

After Test
Trimmings

Container ID

Mass Container, gm

Mass Container + Wet Soil, gm

Mass Container + Dry Soil, gm

Mass Dry Soil, gm

Water Content, %

Void Ratio

Degree of Saturation, %

Dry Unit Weight, pcf

A-2457

8.24

243.31

200.7

192.46

22.14

---

---

---

RING

111.27

276.07

245.61

134.34

22.68

0.61

99.54

104.26

111.27

272.19

245.61

134.34

19.79

0.53

100.00

109.74

Z-0213

8.13

168.54

142.04

133.91

19.79

---

---

---

Note: Specific Gravity and Void Ratios are calculated assuming the degree of saturation equals 100% at the end of the test.
          Therefore, values may not represent actual values for the specimen.
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Project: San Jacinto Pre-Design

Boring No.: SJGB021

Sample No.: SL0829

Test No.: IP-5

Description: Moist, light blueish gray clay

Remarks: System X, Swell Pressure = 0.176 tsf

Location: ---

Tested By: md

Test Date: 01/10/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 39-41 ft

Elevation: ---

Displacement at End of Increment

Log of Time Coefficients
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Stress

tsf

Final
Displacement
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Ratio
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Log
T50
min

Cv
ft²/s

Mv
1/tsf

k
ft/day

Ca
%

1

2

3

4

5

6

7

8

9

10

11

12

13

14
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0.500

1.00

2.00
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8.00

16.0
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8.00

2.00

0.500

0.125
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0.001093
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0.008601

0.01747

0.03305

0.05202

0.07518

0.09633

0.1288
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0.1133

0.1029

0.09296

0.08547

0.612

0.608

0.600

0.586

0.561

0.530

0.493

0.459

0.406

0.415

0.431

0.448

0.464

0.476

0.109

0.364

0.860
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3.31

5.20
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Project: San Jacinto Pre-Design

Boring No.: SJGB021

Sample No.: SL0829

Test No.: IP-5

Description: Moist, light blueish gray clay

Remarks: System X, Swell Pressure = 0.176 tsf

Location: ---

Tested By: md

Test Date: 01/10/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 39-41 ft

Elevation: ---

Displacement at End of Increment

Square Root of Time Coefficients

Step
Applied
Stress

tsf

Final
Displacement

in

Void
Ratio

Strain
at End

%

Sq.Rt.
T90
min

Cv
ft²/s

Mv
1/tsf

k
ft/day

1

2

3

4

5

6

7

8

9

10

11

12

13

14

0.176

0.250

0.500

1.00

2.00

4.00

8.00

16.0

32.0

8.00

2.00

0.500

0.125

0.0625

0.001093

0.003645

0.008601

0.01747

0.03305

0.05202

0.07518

0.09633

0.1288

0.1234

0.1133

0.1029

0.09296

0.08547

0.612

0.608

0.600

0.586

0.561

0.530

0.493

0.459

0.406

0.415

0.431

0.448

0.464

0.476

0.109

0.364

0.860

1.75

3.31

5.20

7.52

9.63

12.9

12.3

11.3

10.3

9.30

8.55

134.307

2.424

51.117

66.429

189.697

198.474

0.000

0.000

0.000

140.239

0.000

0.000

182.122

179.159
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Project: San Jacinto Pre-Design

Boring No.: SJGB022

Sample No.: SL0812

Test No.: IP-6

Description: Moist, brown and gray clay

Remarks: System K, Swell Pressure = 0.068 tsf

Location: ---

Tested By: md

Test Date: 01/10/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 7-9 ft

Elevation: ---

Displacement at End of Increment

Summary Report
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Project: San Jacinto Pre-Design

Boring No.: SJGB022

Sample No.: SL0812

Test No.: IP-6

Description: Moist, brown and gray clay

Remarks: System K, Swell Pressure = 0.068 tsf

Location: ---

Tested By: md

Test Date: 01/10/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 7-9 ft

Elevation: ---

Time Curve 1 of 15
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Project: San Jacinto Pre-Design

Boring No.: SJGB022

Sample No.: SL0812

Test No.: IP-6

Description: Moist, brown and gray clay

Remarks: System K, Swell Pressure = 0.068 tsf

Location: ---

Tested By: md

Test Date: 01/10/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 7-9 ft

Elevation: ---
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Project: San Jacinto Pre-Design

Boring No.: SJGB022

Sample No.: SL0812

Test No.: IP-6

Description: Moist, brown and gray clay

Remarks: System K, Swell Pressure = 0.068 tsf

Location: ---

Tested By: md

Test Date: 01/10/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 7-9 ft

Elevation: ---
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Project: San Jacinto Pre-Design

Boring No.: SJGB022

Sample No.: SL0812

Test No.: IP-6

Description: Moist, brown and gray clay

Remarks: System K, Swell Pressure = 0.068 tsf

Location: ---

Tested By: md

Test Date: 01/10/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 7-9 ft

Elevation: ---
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Project: San Jacinto Pre-Design

Boring No.: SJGB022

Sample No.: SL0812

Test No.: IP-6

Description: Moist, brown and gray clay

Remarks: System K, Swell Pressure = 0.068 tsf

Location: ---

Tested By: md

Test Date: 01/10/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh
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Elevation: ---
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Project: San Jacinto Pre-Design

Boring No.: SJGB022

Sample No.: SL0812

Test No.: IP-6

Description: Moist, brown and gray clay

Remarks: System K, Swell Pressure = 0.068 tsf

Location: ---

Tested By: md

Test Date: 01/10/19

Sample Type: intact
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Project: San Jacinto Pre-Design

Boring No.: SJGB022

Sample No.: SL0812

Test No.: IP-6

Description: Moist, brown and gray clay

Remarks: System K, Swell Pressure = 0.068 tsf

Location: ---

Tested By: md

Test Date: 01/10/19

Sample Type: intact
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Project: San Jacinto Pre-Design

Boring No.: SJGB022

Sample No.: SL0812

Test No.: IP-6

Description: Moist, brown and gray clay

Remarks: System K, Swell Pressure = 0.068 tsf

Location: ---

Tested By: md

Test Date: 01/10/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh
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Project: San Jacinto Pre-Design

Boring No.: SJGB022

Sample No.: SL0812

Test No.: IP-6

Description: Moist, brown and gray clay

Remarks: System K, Swell Pressure = 0.068 tsf

Location: ---

Tested By: md

Test Date: 01/10/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh
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Elevation: ---
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Project: San Jacinto Pre-Design

Boring No.: SJGB022

Sample No.: SL0812

Test No.: IP-6

Description: Moist, brown and gray clay

Remarks: System K, Swell Pressure = 0.068 tsf

Location: ---

Tested By: md

Test Date: 01/10/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh
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Elevation: ---
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Project: San Jacinto Pre-Design

Boring No.: SJGB022

Sample No.: SL0812

Test No.: IP-6

Description: Moist, brown and gray clay

Remarks: System K, Swell Pressure = 0.068 tsf

Location: ---

Tested By: md

Test Date: 01/10/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 7-9 ft

Elevation: ---
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Project: San Jacinto Pre-Design

Boring No.: SJGB022

Sample No.: SL0812

Test No.: IP-6

Description: Moist, brown and gray clay

Remarks: System K, Swell Pressure = 0.068 tsf

Location: ---

Tested By: md

Test Date: 01/10/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 7-9 ft

Elevation: ---
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Project: San Jacinto Pre-Design

Boring No.: SJGB022

Sample No.: SL0812

Test No.: IP-6

Description: Moist, brown and gray clay

Remarks: System K, Swell Pressure = 0.068 tsf

Location: ---

Tested By: md

Test Date: 01/10/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 7-9 ft

Elevation: ---
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Project: San Jacinto Pre-Design

Boring No.: SJGB022

Sample No.: SL0812

Test No.: IP-6

Description: Moist, brown and gray clay

Remarks: System K, Swell Pressure = 0.068 tsf

Location: ---

Tested By: md

Test Date: 01/10/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 7-9 ft

Elevation: ---
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Project: San Jacinto Pre-Design

Boring No.: SJGB022

Sample No.: SL0812

Test No.: IP-6

Description: Moist, brown and gray clay

Remarks: System K, Swell Pressure = 0.068 tsf

Location: ---

Tested By: md

Test Date: 01/10/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 7-9 ft

Elevation: ---
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Project: San Jacinto Pre-Design

Boring No.: SJGB022

Sample No.: SL0812

Test No.: IP-6

Description: Moist, brown and gray clay

Remarks: System K, Swell Pressure = 0.068 tsf

Location: ---

Tested By: md

Test Date: 01/10/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 7-9 ft

Elevation: ---

Specimen Diameter: 2.50 in

Initial Height: 1.00 in

Final Height: 0.72 in

Estimated Specific Gravity: 2.70

Initial Void Ratio: 1.38

Final Void Ratio: 0.711

Liquid Limit: ---

Plastic Limit: ---

Plasticity Index: ---

Before Test
Trimmings

Before Test
Specimen

After Test
Specimen

After Test
Trimmings

Container ID

Mass Container, gm

Mass Container + Wet Soil, gm

Mass Container + Dry Soil, gm

Mass Dry Soil, gm

Water Content, %

Void Ratio

Degree of Saturation, %

Dry Unit Weight, pcf

D-1518

8.28

255.54

180.37

172.09

43.68

---

---

---

RING

110.04

246.78

201.48

91.44

49.54

1.38

97.22

70.965

110.04

225.55

201.48

91.44

26.32

0.71

100.00

98.563

Z-0240

8.4

123.48

99.5

91.1

26.32

---

---

---

Note: Specific Gravity and Void Ratios are calculated assuming the degree of saturation equals 100% at the end of the test.
          Therefore, values may not represent actual values for the specimen.
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Project: San Jacinto Pre-Design

Boring No.: SJGB022

Sample No.: SL0812

Test No.: IP-6

Description: Moist, brown and gray clay

Remarks: System K, Swell Pressure = 0.068 tsf

Location: ---

Tested By: md

Test Date: 01/10/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 7-9 ft

Elevation: ---

Displacement at End of Increment

Log of Time Coefficients

Step
Applied
Stress

tsf

Final
Displacement

in

Void
Ratio

Strain
at End

%

Log
T50
min

Cv
ft²/s

Mv
1/tsf

k
ft/day

Ca
%

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

0.0680

0.125

0.250

0.500

1.00

2.00

4.00

8.00

16.0

32.0

8.00

2.00

0.500

0.125

0.0625

0.004598

0.01283

0.03156

0.06364

0.1179

0.1813

0.2395

0.2910

0.3361

0.3730

0.3651

0.3494

0.3303

0.3089

0.2966

1.37

1.35

1.30

1.23

1.10

0.946

0.807

0.685

0.578

0.490

0.509

0.546

0.592

0.643

0.672

0.460

1.28

3.16

6.36

11.8

18.1

23.9

29.1

33.6

37.3

36.5

34.9

33.0

30.9

29.7

1.052

4.591

4.391

6.133

10.804

10.043

10.207

9.732

0.000

11.065

0.000

0.000

0.000

0.000

0.000

5.39e-06

1.22e-06

1.24e-06

8.43e-07

4.36e-07

4.10e-07

3.48e-07

3.16e-07

0.00e+00

2.15e-07

0.00e+00

0.00e+00

0.00e+00

0.00e+00

0.00e+00

6.76e-02

1.44e-01

1.50e-01

1.28e-01

1.08e-01

6.35e-02

2.91e-02

1.29e-02

5.65e-03

2.30e-03

3.28e-04

2.61e-03

1.28e-02

5.71e-02

1.96e-01

9.84e-04

4.75e-04

5.02e-04

2.92e-04

1.28e-04

7.02e-05

2.73e-05

1.10e-05

0.00e+00

1.33e-06

0.00e+00

0.00e+00

0.00e+00

0.00e+00

0.00e+00

0.00e+00

0.00e+00

0.00e+00

0.00e+00

0.00e+00

0.00e+00

0.00e+00

0.00e+00

0.00e+00

0.00e+00

0.00e+00

0.00e+00

0.00e+00

0.00e+00

0.00e+00
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Project: San Jacinto Pre-Design

Boring No.: SJGB022

Sample No.: SL0812

Test No.: IP-6

Description: Moist, brown and gray clay

Remarks: System K, Swell Pressure = 0.068 tsf

Location: ---

Tested By: md

Test Date: 01/10/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 7-9 ft

Elevation: ---

Displacement at End of Increment

Square Root of Time Coefficients

Step
Applied
Stress

tsf

Final
Displacement

in

Void
Ratio

Strain
at End

%

Sq.Rt.
T90
min

Cv
ft²/s

Mv
1/tsf

k
ft/day

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

0.0680

0.125

0.250

0.500

1.00

2.00

4.00

8.00

16.0

32.0

8.00

2.00

0.500

0.125

0.0625

0.004598

0.01283

0.03156

0.06364

0.1179

0.1813

0.2395

0.2910

0.3361

0.3730

0.3651

0.3494

0.3303

0.3089

0.2966

1.37

1.35

1.30

1.23

1.10

0.946

0.807

0.685

0.578

0.490

0.509

0.546

0.592

0.643

0.672

0.460

1.28

3.16

6.36

11.8

18.1

23.9

29.1

33.6

37.3

36.5

34.9

33.0

30.9

29.7

4.741

17.245

20.331

27.914

35.443

46.813

51.081

45.375

38.323

42.053

20.804

72.455

172.403

179.686

0.000

5.15e-06

1.40e-06

1.15e-06

7.97e-07

5.72e-07

3.79e-07

2.99e-07

2.92e-07

3.02e-07

2.43e-07

4.70e-07

1.40e-07

6.20e-08

6.32e-08

0.00e+00

6.76e-02

1.44e-01

1.50e-01

1.28e-01

1.08e-01

6.35e-02

2.91e-02

1.29e-02

5.65e-03

2.30e-03

3.28e-04

2.61e-03

1.28e-02

5.71e-02

1.96e-01

9.40e-04

5.45e-04

4.66e-04

2.76e-04

1.67e-04

6.49e-05

2.35e-05

1.01e-05

4.59e-06

1.51e-06

4.15e-07

9.83e-07

2.14e-06

9.74e-06

0.00e+00

Attachment Figure A.4-219

~ ~ 

Ge0Testi1 
EXPRESS 

l 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

l 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

l 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



One-Dimensional Consolidation by ASTM D2435 - Method B

2019-03-14 14:40:49 2.3.16.137 / 2.2.15.59 1

Project: San Jacinto Pre-Design

Boring No.: SJGB038

Sample No.: SL0896

Test No.: IP-7

Description: Moist, dark gray clay

Remarks: System LTIII-A, Swell Pressure = 0.0652 tsf

Location: ---

Tested By: md

Test Date: 02/14/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 11-13 ft

Elevation: ---

Displacement at End of Increment

Summary Report
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Project: San Jacinto Pre-Design

Boring No.: SJGB038

Sample No.: SL0896

Test No.: IP-7

Description: Moist, dark gray clay

Remarks: System LTIII-A, Swell Pressure = 0.0652 tsf

Location: ---

Tested By: md

Test Date: 02/14/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 11-13 ft

Elevation: ---

Specimen Diameter: 2.50 in

Initial Height: 1.00 in

Final Height: 0.70 in

Estimated Specific Gravity: 2.70

Initial Void Ratio: 1.51

Final Void Ratio: 0.756

Liquid Limit: ---

Plastic Limit: ---

Plasticity Index: ---

Before Test
Trimmings

Before Test
Specimen

After Test
Specimen

After Test
Trimmings

Container ID

Mass Container, gm

Mass Container + Wet Soil, gm

Mass Container + Dry Soil, gm

Mass Dry Soil, gm

Water Content, %

Void Ratio

Degree of Saturation, %

Dry Unit Weight, pcf

A-2879

8.34

175.43

115.34

107

56.16

---

---

---

RING

112.4

247.41

199.03

86.629

55.85

1.51

100.00

67.231

112.4

223.28

199.03

86.629

27.99

0.76

100.00

96.045

D-2631

8.31

116.9

93.15

84.84

27.99

---

---

---

Note: Specific Gravity and Void Ratios are calculated assuming the degree of saturation equals 100% at the end of the test.
          Therefore, values may not represent actual values for the specimen.
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Sample Type: intact

Project No.: GTX-309154

Checked By: njh
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Displacement at End of Increment

Log of Time Coefficients

Step
Applied
Stress

tsf

Final
Displacement

in

Void
Ratio

Strain
at End

%

Log
T50
min

Cv
ft²/s

Mv
1/tsf

k
ft/day

Ca
%

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

0.0652

0.125

0.250

0.500

1.00

2.00

4.00

8.00

16.0

32.0

8.00

2.00

0.500

0.125

0.0625

0.01249

0.02880

0.06312

0.1126

0.1683

0.2235

0.2761

0.3217

0.3592

0.3941

0.3896

0.3739

0.3580

0.3390

0.3280

1.48

1.44

1.35

1.23

1.09

0.948

0.816

0.702

0.608

0.520

0.532

0.571

0.611

0.659

0.686

1.25

2.88

6.31

11.3

16.8

22.4

27.6

32.2

35.9

39.4

39.0

37.4

35.8

33.9

32.8

0.000

0.000

20.753

31.560

25.477

21.548

21.161

19.651

17.225

13.738

0.000

0.000

0.000

0.000

0.000

0.00e+00

0.00e+00

2.50e-07

1.50e-07

1.65e-07

1.71e-07

1.52e-07

1.43e-07

1.44e-07

1.61e-07

0.00e+00

0.00e+00

0.00e+00

0.00e+00

0.00e+00

1.92e-01

2.73e-01

2.75e-01

1.98e-01

1.11e-01

5.53e-02

2.63e-02

1.14e-02

4.68e-03

2.18e-03

1.89e-04

2.62e-03

1.06e-02

5.06e-02

1.77e-01

0.00e+00

0.00e+00

1.85e-04

8.03e-05

4.96e-05

2.55e-05

1.07e-05

4.38e-06

1.82e-06

9.50e-07

0.00e+00

0.00e+00

0.00e+00
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0.00e+00

0.00e+00

0.00e+00

0.00e+00
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Project: San Jacinto Pre-Design

Boring No.: SJGB038

Sample No.: SL0896

Test No.: IP-7

Description: Moist, dark gray clay

Remarks: System LTIII-A, Swell Pressure = 0.0652 tsf

Location: ---

Tested By: md

Test Date: 02/14/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 11-13 ft

Elevation: ---

Displacement at End of Increment

Square Root of Time Coefficients

Step
Applied
Stress

tsf

Final
Displacement

in

Void
Ratio

Strain
at End

%

Sq.Rt.
T90
min

Cv
ft²/s

Mv
1/tsf

k
ft/day

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

0.0652

0.125

0.250

0.500

1.00

2.00

4.00

8.00

16.0

32.0

8.00

2.00

0.500

0.125

0.0625

0.01249

0.02880

0.06312

0.1126

0.1683

0.2235

0.2761

0.3217

0.3592

0.3941

0.3896

0.3739

0.3580

0.3390

0.3280

1.48

1.44

1.35

1.23

1.09

0.948

0.816

0.702

0.608

0.520

0.532

0.571

0.611

0.659

0.686

1.25

2.88

6.31

11.3

16.8

22.4

27.6

32.2

35.9

39.4

39.0

37.4

35.8

33.9

32.8

96.629

47.949

97.171

121.893

127.922

119.701

103.320

94.051

79.373

41.670

11.565

88.400

193.701

275.794

0.000

2.51e-07

4.91e-07

2.30e-07

1.67e-07

1.42e-07

1.33e-07

1.34e-07

1.28e-07

1.34e-07

2.29e-07

7.85e-07

1.06e-07

5.09e-08

3.78e-08

0.00e+00

1.92e-01

2.73e-01

2.75e-01

1.98e-01

1.11e-01

5.53e-02

2.63e-02

1.14e-02

4.68e-03

2.18e-03

1.89e-04

2.62e-03

1.06e-02

5.06e-02

1.77e-01

1.30e-04

3.61e-04

1.70e-04

8.95e-05

4.25e-05

1.98e-05
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Project: San Jacinto Pre-Design

Boring No.: SJSB012

Sample No.: SL1049

Test No.: IP-2

Description: Wet, gray sandy clay

Remarks: System F, Swell Pressure = 0.0644 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 13-15 ft

Elevation: ---

Displacement at End of Increment
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Project: San Jacinto Pre-Design

Boring No.: SJSB012

Sample No.: SL1049

Test No.: IP-2

Description: Wet, gray sandy clay

Remarks: System F, Swell Pressure = 0.0644 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 13-15 ft

Elevation: ---
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Project: San Jacinto Pre-Design

Boring No.: SJSB012

Sample No.: SL1049

Test No.: IP-2

Description: Wet, gray sandy clay

Remarks: System F, Swell Pressure = 0.0644 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact
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Project: San Jacinto Pre-Design

Boring No.: SJSB012

Sample No.: SL1049

Test No.: IP-2

Description: Wet, gray sandy clay

Remarks: System F, Swell Pressure = 0.0644 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154
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Project: San Jacinto Pre-Design

Boring No.: SJSB012

Sample No.: SL1049

Test No.: IP-2

Description: Wet, gray sandy clay

Remarks: System F, Swell Pressure = 0.0644 tsf

Location: ---

Tested By: md

Test Date: 12/21/18
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Time Curve 4 of 15

Constant Load Step

Stress: 0.5 tsf

0.01 0.1 1 10 100 1000

Time, min

6.5

6.0

5.5

5.0

4.5

4.0

3.5

S
tr

ai
n,

 %

0 2 4 6 8 10 12

Square Root of Time, √min

6.5

6.0

5.5

5.0

4.5

4.0

3.5

S
tr

ai
n,

 %

Attachment Figure A.4-243

~ ~ 

Ge0Testi1 
EXPRESS 



One-Dimensional Consolidation by ASTM D2435 - Method B

2019-02-07 09:14:37 2.3.16.137 / 2.2.15.59 6

Project: San Jacinto Pre-Design

Boring No.: SJSB012

Sample No.: SL1049

Test No.: IP-2

Description: Wet, gray sandy clay

Remarks: System F, Swell Pressure = 0.0644 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact
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Project: San Jacinto Pre-Design

Boring No.: SJSB012

Sample No.: SL1049

Test No.: IP-2

Description: Wet, gray sandy clay

Remarks: System F, Swell Pressure = 0.0644 tsf

Location: ---

Tested By: md

Test Date: 12/21/18
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Project: San Jacinto Pre-Design

Boring No.: SJSB012

Sample No.: SL1049

Test No.: IP-2

Description: Wet, gray sandy clay

Remarks: System F, Swell Pressure = 0.0644 tsf
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Tested By: md

Test Date: 12/21/18
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Project: San Jacinto Pre-Design

Boring No.: SJSB012

Sample No.: SL1049

Test No.: IP-2

Description: Wet, gray sandy clay

Remarks: System F, Swell Pressure = 0.0644 tsf
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Tested By: md

Test Date: 12/21/18
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Project: San Jacinto Pre-Design

Boring No.: SJSB012

Sample No.: SL1049

Test No.: IP-2

Description: Wet, gray sandy clay

Remarks: System F, Swell Pressure = 0.0644 tsf

Location: ---

Tested By: md

Test Date: 12/21/18
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Project: San Jacinto Pre-Design
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Test No.: IP-2
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Project: San Jacinto Pre-Design

Boring No.: SJSB012

Sample No.: SL1049

Test No.: IP-2

Description: Wet, gray sandy clay

Remarks: System F, Swell Pressure = 0.0644 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154
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Elevation: ---

Time Curve 15 of 15
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Project: San Jacinto Pre-Design

Boring No.: SJSB012

Sample No.: SL1049

Test No.: IP-2

Description: Wet, gray sandy clay

Remarks: System F, Swell Pressure = 0.0644 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 13-15 ft

Elevation: ---

Specimen Diameter: 2.50 in

Initial Height: 1.00 in

Final Height: 0.90 in

Estimated Specific Gravity: 2.65

Initial Void Ratio: 0.627

Final Void Ratio: 0.464

Liquid Limit: ---

Plastic Limit: ---

Plasticity Index: ---

Before Test
Trimmings

Before Test
Specimen

After Test
Specimen

After Test
Trimmings

Container ID

Mass Container, gm

Mass Container + Wet Soil, gm

Mass Container + Dry Soil, gm

Mass Dry Soil, gm

Water Content, %

Void Ratio

Degree of Saturation, %

Dry Unit Weight, pcf

D-1465

8.62

272.44

217.06

208.44

26.57

---

---

---

RING

111.25

273

242.32

131.07

23.41

0.63

98.96

101.72

111.25

265.28

242.32

131.07

17.52

0.46

100.00

113.02

D-1501

8.34

160.75

138.03

129.69

17.52

---

---

---

Note: Specific Gravity and Void Ratios are calculated assuming the degree of saturation equals 100% at the end of the test.
          Therefore, values may not represent actual values for the specimen.
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Project: San Jacinto Pre-Design

Boring No.: SJSB012

Sample No.: SL1049

Test No.: IP-2

Description: Wet, gray sandy clay

Remarks: System F, Swell Pressure = 0.0644 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 13-15 ft

Elevation: ---

Displacement at End of Increment

Log of Time Coefficients

Step
Applied
Stress

tsf

Final
Displacement
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Void
Ratio

Strain
at End
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Log
T50
min

Cv
ft²/s

Mv
1/tsf

k
ft/day

Ca
%

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

0.0644

0.125

0.250

0.500

1.00

2.00

4.00

8.00

16.0

32.0

8.00

2.00

0.500

0.125

0.0625

0.008683

0.02218

0.03515

0.04876

0.06477

0.08346

0.1030

0.1234

0.1447

0.1648

0.1605

0.1551

0.1518

0.1442

0.1360

0.613

0.591

0.570

0.548

0.522

0.491

0.460

0.426

0.392

0.359

0.366

0.375

0.380

0.393

0.406

0.868

2.22

3.51

4.88

6.48

8.35

10.3

12.3

14.5

16.5

16.0

15.5

15.2

14.4

13.6

14.352

0.000

0.000

4.056

3.867

2.288

1.937

1.854

0.831

1.122

0.000

0.000

0.000

0.000

0.000

3.94e-07

0.00e+00

0.00e+00

1.29e-06
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0.00e+00
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0.00e+00

0.00e+00
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1.35e-01

2.23e-01

1.04e-01

5.45e-02

3.20e-02

1.87e-02

9.76e-03

5.11e-03

2.65e-03

1.26e-03

1.80e-04

9.00e-04

2.20e-03

2.01e-02

1.32e-01

1.43e-04

0.00e+00

0.00e+00

1.89e-04
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Project: San Jacinto Pre-Design

Boring No.: SJSB012

Sample No.: SL1049

Test No.: IP-2

Description: Wet, gray sandy clay

Remarks: System F, Swell Pressure = 0.0644 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 13-15 ft

Elevation: ---

Displacement at End of Increment

Square Root of Time Coefficients

Step
Applied
Stress

tsf

Final
Displacement

in

Void
Ratio

Strain
at End

%

Sq.Rt.
T90
min

Cv
ft²/s

Mv
1/tsf

k
ft/day

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

0.0644

0.125

0.250

0.500

1.00

2.00

4.00

8.00

16.0

32.0

8.00

2.00

0.500

0.125

0.0625

0.008683

0.02218

0.03515

0.04876

0.06477

0.08346

0.1030

0.1234

0.1447

0.1648

0.1605

0.1551

0.1518

0.1442

0.1360

0.613

0.591

0.570

0.548

0.522

0.491

0.460

0.426

0.392

0.359

0.366

0.375

0.380

0.393

0.406

0.868

2.22

3.51

4.88

6.48

8.35

10.3

12.3

14.5

16.5

16.0

15.5

15.2

14.4

13.6

101.978

20.692

35.822

16.684

13.926

11.941

8.888

7.297

3.960

4.062

168.249

40.157

45.769

58.791

0.000

2.39e-07

1.15e-06

6.46e-07

1.35e-06

1.57e-06

1.76e-06

2.27e-06

2.64e-06

4.65e-06

4.32e-06

1.02e-07

4.33e-07

3.84e-07

3.03e-07

0.00e+00

1.35e-01

2.23e-01

1.04e-01

5.45e-02

3.20e-02

1.87e-02

9.76e-03

5.11e-03

2.65e-03

1.26e-03

1.80e-04

9.00e-04

2.20e-03

2.01e-02

1.32e-01

8.67e-05

6.91e-04

1.81e-04

1.98e-04

1.35e-04

8.88e-05

5.98e-05

3.64e-05

3.33e-05

1.46e-05

4.96e-08

1.05e-06

2.28e-06

1.65e-05

0.00e+00
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Project: San Jacinto Pre-Design

Boring No.: SJSB025

Sample No.: SL1042

Test No.: IP-3

Description: Moist, black clay

Remarks: System E, Swell Pressure = 0.137 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 16-18 ft

Elevation: ---

Displacement at End of Increment

Summary Report
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Project: San Jacinto Pre-Design

Boring No.: SJSB025

Sample No.: SL1042

Test No.: IP-3

Description: Moist, black clay

Remarks: System E, Swell Pressure = 0.137 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 16-18 ft

Elevation: ---

Time Curve 1 of 14
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Stress: 0.137 tsf

0.01 0.1 1 10 100 1000

Time, min

0.0

0.2

0.4

0.6

0.8

1.0

1.2

S
tr

es
s,

 ts
f

0 5 10 15 20 25 30

Square Root of Time, √min

0.0

0.2

0.4

0.6

0.8

1.0

1.2

S
tr

es
s,

 ts
f

Attachment Figure A.4-259

~ ~ 

Ge0Testi1 
EXPRESS 



One-Dimensional Consolidation by ASTM D2435 - Method B

2019-02-07 09:22:29 2.3.16.137 / 2.2.15.59 3

Project: San Jacinto Pre-Design

Boring No.: SJSB025

Sample No.: SL1042

Test No.: IP-3

Description: Moist, black clay

Remarks: System E, Swell Pressure = 0.137 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 16-18 ft

Elevation: ---

Time Curve 2 of 14

Constant Load Step

Stress: 0.25 tsf

0.01 0.1 1 10 100 1000

Time, min

0.6

0.5

0.4

0.3

0.2

0.1

0.0

S
tr

ai
n,

 %

0 2 4 6 8 10 12

Square Root of Time, √min

0.6

0.5

0.4

0.3

0.2

0.1

0.0

S
tr

ai
n,

 %

Attachment Figure A.4-260

~ ~ 

Ge0Testi1 
EXPRESS 



One-Dimensional Consolidation by ASTM D2435 - Method B

2019-02-07 09:22:29 2.3.16.137 / 2.2.15.59 4

Project: San Jacinto Pre-Design

Boring No.: SJSB025

Sample No.: SL1042

Test No.: IP-3

Description: Moist, black clay

Remarks: System E, Swell Pressure = 0.137 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 16-18 ft

Elevation: ---

Time Curve 3 of 14
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Project: San Jacinto Pre-Design

Boring No.: SJSB025

Sample No.: SL1042

Test No.: IP-3

Description: Moist, black clay

Remarks: System E, Swell Pressure = 0.137 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 16-18 ft

Elevation: ---

Time Curve 4 of 14
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Project: San Jacinto Pre-Design

Boring No.: SJSB025

Sample No.: SL1042

Test No.: IP-3

Description: Moist, black clay

Remarks: System E, Swell Pressure = 0.137 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 16-18 ft

Elevation: ---

Time Curve 5 of 14
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Project: San Jacinto Pre-Design

Boring No.: SJSB025

Sample No.: SL1042

Test No.: IP-3

Description: Moist, black clay

Remarks: System E, Swell Pressure = 0.137 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 16-18 ft

Elevation: ---

Time Curve 6 of 14
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Project: San Jacinto Pre-Design

Boring No.: SJSB025

Sample No.: SL1042

Test No.: IP-3

Description: Moist, black clay

Remarks: System E, Swell Pressure = 0.137 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 16-18 ft

Elevation: ---

Time Curve 7 of 14
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Project: San Jacinto Pre-Design

Boring No.: SJSB025

Sample No.: SL1042

Test No.: IP-3

Description: Moist, black clay

Remarks: System E, Swell Pressure = 0.137 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 16-18 ft

Elevation: ---
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Project: San Jacinto Pre-Design

Boring No.: SJSB025

Sample No.: SL1042

Test No.: IP-3

Description: Moist, black clay

Remarks: System E, Swell Pressure = 0.137 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 16-18 ft

Elevation: ---

Time Curve 9 of 14
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Project: San Jacinto Pre-Design

Boring No.: SJSB025

Sample No.: SL1042

Test No.: IP-3

Description: Moist, black clay

Remarks: System E, Swell Pressure = 0.137 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 16-18 ft

Elevation: ---

Time Curve 10 of 14
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Project: San Jacinto Pre-Design

Boring No.: SJSB025

Sample No.: SL1042

Test No.: IP-3

Description: Moist, black clay

Remarks: System E, Swell Pressure = 0.137 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154

Checked By: njh
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Elevation: ---
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Project: San Jacinto Pre-Design

Boring No.: SJSB025

Sample No.: SL1042

Test No.: IP-3

Description: Moist, black clay

Remarks: System E, Swell Pressure = 0.137 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 16-18 ft

Elevation: ---
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Project: San Jacinto Pre-Design

Boring No.: SJSB025

Sample No.: SL1042

Test No.: IP-3

Description: Moist, black clay

Remarks: System E, Swell Pressure = 0.137 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 16-18 ft

Elevation: ---
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Project: San Jacinto Pre-Design

Boring No.: SJSB025

Sample No.: SL1042

Test No.: IP-3

Description: Moist, black clay

Remarks: System E, Swell Pressure = 0.137 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 16-18 ft

Elevation: ---

Time Curve 14 of 14
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Project: San Jacinto Pre-Design

Boring No.: SJSB025

Sample No.: SL1042

Test No.: IP-3

Description: Moist, black clay

Remarks: System E, Swell Pressure = 0.137 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 16-18 ft

Elevation: ---

Specimen Diameter: 2.50 in

Initial Height: 1.00 in

Final Height: 0.79 in

Estimated Specific Gravity: 2.80

Initial Void Ratio: 1.21

Final Void Ratio: 0.744

Liquid Limit: ---

Plastic Limit: ---

Plasticity Index: ---

Before Test
Trimmings

Before Test
Specimen

After Test
Specimen

After Test
Trimmings

Container ID

Mass Container, gm

Mass Container + Wet Soil, gm

Mass Container + Dry Soil, gm

Mass Dry Soil, gm

Water Content, %

Void Ratio

Degree of Saturation, %

Dry Unit Weight, pcf

C-164

8.43

240.89

172.99

164.56

41.26

---

---

---

RING

110.53

256.57

212.59

102.06

43.10

1.21

99.95

79.205

110.53

239.7

212.59

102.06

26.57

0.74

100.00

100.26

B-1998

8.27

139.95

112.31

104.04

26.57

---

---

---

Note: Specific Gravity and Void Ratios are calculated assuming the degree of saturation equals 100% at the end of the test.
          Therefore, values may not represent actual values for the specimen.
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Project: San Jacinto Pre-Design

Boring No.: SJSB025

Sample No.: SL1042

Test No.: IP-3

Description: Moist, black clay

Remarks: System E, Swell Pressure = 0.137 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 16-18 ft

Elevation: ---

Displacement at End of Increment

Log of Time Coefficients

Step
Applied
Stress

tsf

Final
Displacement

in

Void
Ratio

Strain
at End

%

Log
T50
min

Cv
ft²/s

Mv
1/tsf

k
ft/day

Ca
%

1

2

3

4

5

6

7

8

9

10

11

12

13

14

0.137

0.250

0.500

1.00

2.00

4.00

8.00

16.0

32.0

8.00

2.00

0.500

0.125

0.0625

0.0005068

0.005579

0.01867

0.04528

0.08398

0.1327

0.1822

0.2307

0.2801

0.2668

0.2469

0.2268

0.2102

0.1991

1.21

1.20

1.17

1.11

1.02

0.915

0.806

0.699

0.589

0.619

0.663

0.707

0.744

0.768

0.0507

0.558

1.87

4.53

8.40

13.3

18.2

23.1

28.0

26.7

24.7

22.7

21.0

19.9

0.000

9.256

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.00e+00

6.12e-07

0.00e+00
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2.43e-02

1.24e-02

6.06e-03

3.09e-03

5.54e-04

3.32e-03

1.33e-02

4.43e-02

1.78e-01

0.00e+00

7.44e-05

0.00e+00

0.00e+00

0.00e+00

0.00e+00

0.00e+00

0.00e+00
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Project: San Jacinto Pre-Design

Boring No.: SJSB025

Sample No.: SL1042

Test No.: IP-3

Description: Moist, black clay

Remarks: System E, Swell Pressure = 0.137 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 16-18 ft

Elevation: ---

Displacement at End of Increment

Square Root of Time Coefficients

Step
Applied
Stress

tsf

Final
Displacement

in

Void
Ratio

Strain
at End

%

Sq.Rt.
T90
min

Cv
ft²/s

Mv
1/tsf

k
ft/day

1

2

3

4

5

6

7

8

9

10

11

12

13

14

0.137

0.250

0.500

1.00

2.00

4.00

8.00

16.0

32.0

8.00

2.00

0.500

0.125

0.0625

0.0005068

0.005579

0.01867

0.04528

0.08398

0.1327

0.1822

0.2307

0.2801

0.2668

0.2469

0.2268

0.2102

0.1991

1.21

1.20

1.17

1.11

1.02

0.915

0.806

0.699

0.589

0.619

0.663

0.707

0.744

0.768

0.0507

0.558

1.87

4.53

8.40

13.3

18.2

23.1

28.0

26.7

24.7

22.7

21.0

19.9

97.980

45.482

63.155

203.581

178.049

177.706

179.019

180.850

182.440

182.867

176.543

0.000

0.000

0.000

2.50e-07

5.36e-07

3.79e-07

1.13e-07

1.21e-07

1.10e-07

9.73e-08

8.54e-08

7.46e-08

7.08e-08

7.68e-08

0.00e+00

0.00e+00

0.00e+00

3.69e-03

4.50e-02

5.24e-02

5.32e-02

3.87e-02

2.43e-02

1.24e-02

6.06e-03

3.09e-03

5.54e-04

3.32e-03

1.33e-02

4.43e-02

1.78e-01

2.49e-06

6.51e-05

5.35e-05

1.62e-05

1.26e-05

7.21e-06

3.25e-06

1.40e-06

6.21e-07

1.06e-07

6.87e-07

0.00e+00

0.00e+00

0.00e+00
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Project: San Jacinto Pre-Design

Boring No.: SJSB033

Sample No.: SL0650

Test No.: IP-1

Description: Moist, light brown sandy clay

Remarks: System Y, Swell Pressure = 0.0653 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 5-7 ft

Elevation: ---

Displacement at End of Increment

Summary Report

0.01 0.1 1 10 100

Vertical Stress, tsf
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Project: San Jacinto Pre-Design

Boring No.: SJSB033

Sample No.: SL0650

Test No.: IP-1

Description: Moist, light brown sandy clay

Remarks: System Y, Swell Pressure = 0.0653 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 5-7 ft

Elevation: ---

Time Curve 1 of 15

Constant Volume Step

Stress: 0.0653 tsf

0.01 0.1 1 10 100 1000

Time, min
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Square Root of Time, √min
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Project: San Jacinto Pre-Design

Boring No.: SJSB033

Sample No.: SL0650

Test No.: IP-1

Description: Moist, light brown sandy clay

Remarks: System Y, Swell Pressure = 0.0653 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 5-7 ft

Elevation: ---

Time Curve 2 of 15

Constant Load Step

Stress: 0.125 tsf

0.01 0.1 1 10 100 1000

Time, min
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Project: San Jacinto Pre-Design

Boring No.: SJSB033

Sample No.: SL0650

Test No.: IP-1

Description: Moist, light brown sandy clay

Remarks: System Y, Swell Pressure = 0.0653 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 5-7 ft

Elevation: ---

Time Curve 3 of 15

Constant Load Step

Stress: 0.25 tsf
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Time, min
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Project: San Jacinto Pre-Design

Boring No.: SJSB033

Sample No.: SL0650

Test No.: IP-1

Description: Moist, light brown sandy clay

Remarks: System Y, Swell Pressure = 0.0653 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 5-7 ft

Elevation: ---

Time Curve 4 of 15

Constant Load Step

Stress: 0.5 tsf

0.01 0.1 1 10 100 1000
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Project: San Jacinto Pre-Design

Boring No.: SJSB033

Sample No.: SL0650

Test No.: IP-1

Description: Moist, light brown sandy clay

Remarks: System Y, Swell Pressure = 0.0653 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 5-7 ft

Elevation: ---

Time Curve 5 of 15

Constant Load Step

Stress: 1 tsf
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Project: San Jacinto Pre-Design

Boring No.: SJSB033

Sample No.: SL0650

Test No.: IP-1

Description: Moist, light brown sandy clay

Remarks: System Y, Swell Pressure = 0.0653 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 5-7 ft

Elevation: ---

Time Curve 6 of 15

Constant Load Step

Stress: 2 tsf
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Project: San Jacinto Pre-Design

Boring No.: SJSB033

Sample No.: SL0650

Test No.: IP-1

Description: Moist, light brown sandy clay

Remarks: System Y, Swell Pressure = 0.0653 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 5-7 ft

Elevation: ---

Time Curve 7 of 15

Constant Load Step

Stress: 4 tsf

0.01 0.1 1 10 100 1000

Time, min
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Project: San Jacinto Pre-Design

Boring No.: SJSB033

Sample No.: SL0650

Test No.: IP-1

Description: Moist, light brown sandy clay

Remarks: System Y, Swell Pressure = 0.0653 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 5-7 ft

Elevation: ---

Time Curve 8 of 15

Constant Load Step

Stress: 8 tsf
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Time, min
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Project: San Jacinto Pre-Design

Boring No.: SJSB033

Sample No.: SL0650

Test No.: IP-1

Description: Moist, light brown sandy clay

Remarks: System Y, Swell Pressure = 0.0653 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 5-7 ft

Elevation: ---

Time Curve 9 of 15

Constant Load Step

Stress: 16 tsf
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Project: San Jacinto Pre-Design

Boring No.: SJSB033

Sample No.: SL0650

Test No.: IP-1

Description: Moist, light brown sandy clay

Remarks: System Y, Swell Pressure = 0.0653 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 5-7 ft

Elevation: ---

Time Curve 10 of 15

Constant Load Step

Stress: 32 tsf
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Project: San Jacinto Pre-Design

Boring No.: SJSB033

Sample No.: SL0650

Test No.: IP-1

Description: Moist, light brown sandy clay

Remarks: System Y, Swell Pressure = 0.0653 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 5-7 ft

Elevation: ---

Time Curve 11 of 15

Constant Load Step

Stress: 8 tsf

0.01 0.1 1 10 100 1000

Time, min
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Project: San Jacinto Pre-Design

Boring No.: SJSB033

Sample No.: SL0650

Test No.: IP-1

Description: Moist, light brown sandy clay

Remarks: System Y, Swell Pressure = 0.0653 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 5-7 ft

Elevation: ---

Time Curve 12 of 15

Constant Load Step

Stress: 2 tsf
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Project: San Jacinto Pre-Design

Boring No.: SJSB033

Sample No.: SL0650

Test No.: IP-1

Description: Moist, light brown sandy clay

Remarks: System Y, Swell Pressure = 0.0653 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 5-7 ft

Elevation: ---

Time Curve 13 of 15

Constant Load Step

Stress: 0.5 tsf
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Project: San Jacinto Pre-Design

Boring No.: SJSB033

Sample No.: SL0650

Test No.: IP-1

Description: Moist, light brown sandy clay

Remarks: System Y, Swell Pressure = 0.0653 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 5-7 ft

Elevation: ---

Time Curve 14 of 15

Constant Load Step

Stress: 0.125 tsf
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Project: San Jacinto Pre-Design

Boring No.: SJSB033

Sample No.: SL0650

Test No.: IP-1

Description: Moist, light brown sandy clay

Remarks: System Y, Swell Pressure = 0.0653 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 5-7 ft

Elevation: ---

Time Curve 15 of 15

Constant Load Step

Stress: 0.0625 tsf
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Project: San Jacinto Pre-Design

Boring No.: SJSB033

Sample No.: SL0650

Test No.: IP-1

Description: Moist, light brown sandy clay

Remarks: System Y, Swell Pressure = 0.0653 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 5-7 ft

Elevation: ---

Specimen Diameter: 2.50 in

Initial Height: 1.00 in

Final Height: 0.95 in

Estimated Specific Gravity: 2.77

Initial Void Ratio: 0.561

Final Void Ratio: 0.483

Liquid Limit: ---

Plastic Limit: ---

Plasticity Index: ---

Before Test
Trimmings

Before Test
Specimen

After Test
Specimen

After Test
Trimmings

Container ID

Mass Container, gm

Mass Container + Wet Soil, gm

Mass Container + Dry Soil, gm

Mass Dry Soil, gm

Water Content, %

Void Ratio

Degree of Saturation, %

Dry Unit Weight, pcf

C-350

8.39

138.52

118.18

109.79

18.53

---

---

---

RING

109.53

277.67

252.21

142.68

17.84

0.56

88.06

110.73

109.53

277.1

252.21

142.68

17.44

0.48

100.00

116.56

A-2465

8.16

175.22

150.41

142.25

17.44

---

---

---

Note: Specific Gravity and Void Ratios are calculated assuming the degree of saturation equals 100% at the end of the test.
          Therefore, values may not represent actual values for the specimen.
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Project: San Jacinto Pre-Design

Boring No.: SJSB033

Sample No.: SL0650

Test No.: IP-1

Description: Moist, light brown sandy clay

Remarks: System Y, Swell Pressure = 0.0653 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 5-7 ft

Elevation: ---

Displacement at End of Increment

Log of Time Coefficients

Step
Applied
Stress

tsf

Final
Displacement

in

Void
Ratio

Strain
at End

%

Log
T50
min

Cv
ft²/s

Mv
1/tsf

k
ft/day

Ca
%

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

0.0653

0.125

0.250

0.500

1.00

2.00

4.00

8.00

16.0

32.0

8.00

2.00

0.500

0.125

0.0625

0.002490

0.002949

0.005354

0.01034

0.01740

0.02503

0.02936

0.03294

0.03969

0.04710

0.04478

0.04386

0.04161

0.03922

0.03933

0.557

0.556

0.553

0.545

0.534

0.522

0.515

0.510

0.499

0.487

0.491

0.493

0.496

0.500

0.500

0.249

0.295

0.535

1.03

1.74

2.50

2.94

3.29

3.97

4.71

4.48

4.39

4.16

3.92

3.93

0.000

0.000

0.000

0.000

0.190

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.00e+00

0.00e+00

0.00e+00

0.00e+00

2.92e-05

0.00e+00

0.00e+00

0.00e+00
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Project: San Jacinto Pre-Design

Boring No.: SJSB033

Sample No.: SL0650

Test No.: IP-1

Description: Moist, light brown sandy clay

Remarks: System Y, Swell Pressure = 0.0653 tsf

Location: ---

Tested By: md

Test Date: 12/21/18

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 5-7 ft

Elevation: ---

Displacement at End of Increment

Square Root of Time Coefficients

Step
Applied
Stress

tsf

Final
Displacement

in

Void
Ratio

Strain
at End

%

Sq.Rt.
T90
min

Cv
ft²/s

Mv
1/tsf

k
ft/day

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

0.0653

0.125

0.250

0.500

1.00

2.00

4.00

8.00

16.0

32.0

8.00

2.00

0.500

0.125

0.0625

0.002490

0.002949

0.005354

0.01034

0.01740

0.02503

0.02936

0.03294

0.03969

0.04710

0.04478

0.04386

0.04161

0.03922

0.03933

0.557

0.556

0.553

0.545

0.534

0.522

0.515

0.510

0.499

0.487

0.491

0.493

0.496

0.500

0.500

0.249

0.295

0.535

1.03

1.74

2.50

2.94

3.29

3.97

4.71

4.48

4.39

4.16

3.92

3.93

3.227

12.428

2.426

12.207

0.877

15.578

39.909

29.911

38.679

24.912

0.000

0.000

8.912

0.410

86.782

7.59e-06

1.96e-06

1.00e-05

1.98e-06

2.72e-05

1.51e-06

5.82e-07

7.70e-07

5.89e-07

9.01e-07

0.00e+00

0.00e+00

2.52e-06

5.51e-05

2.61e-07

3.81e-02

7.68e-03

1.92e-02

1.99e-02

1.41e-02

7.63e-03

2.16e-03

8.96e-04

8.43e-04

4.63e-04

9.64e-05

1.54e-04

1.50e-03

6.38e-03

-1.71e-03

7.80e-04

4.07e-05

5.20e-04

1.06e-04

1.04e-03

3.11e-05

3.39e-06

1.86e-06

1.34e-06

1.13e-06

0.00e+00

0.00e+00

1.02e-05

9.48e-04

-1.20e-06
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Project: San Jacinto Pre-Design

Boring No.: SJSB036

Sample No.: SL0674

Test No.: IP-8

Description: Moist, gray clay with sand

Remarks: System LTIII-B, Swell Pressure = 0.0643 tsf

Location: ---

Tested By: trm

Test Date: 2/25/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 8-10 ft

Elevation: ---

Displacement at End of Increment

Summary Report
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Project: San Jacinto Pre-Design

Boring No.: SJSB036

Sample No.: SL0674

Test No.: IP-8

Description: Moist, gray clay with sand

Remarks: System LTIII-B, Swell Pressure = 0.0643 tsf

Location: ---

Tested By: trm

Test Date: 2/25/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 8-10 ft

Elevation: ---

Time Curve 1 of 15

Constant Volume Step

Stress: 0.0643 tsf
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Project: San Jacinto Pre-Design

Boring No.: SJSB036

Sample No.: SL0674

Test No.: IP-8

Description: Moist, gray clay with sand

Remarks: System LTIII-B, Swell Pressure = 0.0643 tsf

Location: ---

Tested By: trm

Test Date: 2/25/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 8-10 ft

Elevation: ---

Time Curve 2 of 15

Constant Load Step

Stress: 0.125 tsf
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Project: San Jacinto Pre-Design

Boring No.: SJSB036

Sample No.: SL0674

Test No.: IP-8

Description: Moist, gray clay with sand

Remarks: System LTIII-B, Swell Pressure = 0.0643 tsf

Location: ---

Tested By: trm

Test Date: 2/25/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 8-10 ft

Elevation: ---

Time Curve 3 of 15

Constant Load Step

Stress: 0.25 tsf
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Project: San Jacinto Pre-Design

Boring No.: SJSB036

Sample No.: SL0674

Test No.: IP-8

Description: Moist, gray clay with sand

Remarks: System LTIII-B, Swell Pressure = 0.0643 tsf

Location: ---

Tested By: trm

Test Date: 2/25/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 8-10 ft

Elevation: ---

Time Curve 4 of 15

Constant Load Step

Stress: 0.5 tsf
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Project: San Jacinto Pre-Design

Boring No.: SJSB036

Sample No.: SL0674

Test No.: IP-8

Description: Moist, gray clay with sand

Remarks: System LTIII-B, Swell Pressure = 0.0643 tsf

Location: ---

Tested By: trm

Test Date: 2/25/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 8-10 ft

Elevation: ---

Time Curve 5 of 15

Constant Load Step

Stress: 1 tsf
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Project: San Jacinto Pre-Design

Boring No.: SJSB036

Sample No.: SL0674

Test No.: IP-8

Description: Moist, gray clay with sand

Remarks: System LTIII-B, Swell Pressure = 0.0643 tsf

Location: ---

Tested By: trm

Test Date: 2/25/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 8-10 ft

Elevation: ---

Time Curve 6 of 15

Constant Load Step

Stress: 2 tsf
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Project: San Jacinto Pre-Design

Boring No.: SJSB036

Sample No.: SL0674

Test No.: IP-8

Description: Moist, gray clay with sand

Remarks: System LTIII-B, Swell Pressure = 0.0643 tsf

Location: ---

Tested By: trm

Test Date: 2/25/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 8-10 ft

Elevation: ---

Time Curve 7 of 15

Constant Load Step

Stress: 4 tsf
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Project: San Jacinto Pre-Design

Boring No.: SJSB036

Sample No.: SL0674

Test No.: IP-8

Description: Moist, gray clay with sand

Remarks: System LTIII-B, Swell Pressure = 0.0643 tsf

Location: ---

Tested By: trm

Test Date: 2/25/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 8-10 ft

Elevation: ---

Time Curve 8 of 15

Constant Load Step

Stress: 8 tsf
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Project: San Jacinto Pre-Design

Boring No.: SJSB036

Sample No.: SL0674

Test No.: IP-8

Description: Moist, gray clay with sand

Remarks: System LTIII-B, Swell Pressure = 0.0643 tsf

Location: ---

Tested By: trm

Test Date: 2/25/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 8-10 ft

Elevation: ---

Time Curve 9 of 15

Constant Load Step

Stress: 16 tsf
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Project: San Jacinto Pre-Design

Boring No.: SJSB036

Sample No.: SL0674

Test No.: IP-8

Description: Moist, gray clay with sand

Remarks: System LTIII-B, Swell Pressure = 0.0643 tsf

Location: ---

Tested By: trm

Test Date: 2/25/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 8-10 ft

Elevation: ---

Time Curve 10 of 15

Constant Load Step

Stress: 32 tsf
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Project: San Jacinto Pre-Design

Boring No.: SJSB036

Sample No.: SL0674

Test No.: IP-8

Description: Moist, gray clay with sand

Remarks: System LTIII-B, Swell Pressure = 0.0643 tsf

Location: ---

Tested By: trm

Test Date: 2/25/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 8-10 ft

Elevation: ---

Time Curve 11 of 15

Constant Load Step

Stress: 8 tsf
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Project: San Jacinto Pre-Design

Boring No.: SJSB036

Sample No.: SL0674

Test No.: IP-8

Description: Moist, gray clay with sand

Remarks: System LTIII-B, Swell Pressure = 0.0643 tsf

Location: ---

Tested By: trm

Test Date: 2/25/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 8-10 ft

Elevation: ---

Time Curve 12 of 15

Constant Load Step

Stress: 2 tsf
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Project: San Jacinto Pre-Design

Boring No.: SJSB036

Sample No.: SL0674

Test No.: IP-8

Description: Moist, gray clay with sand

Remarks: System LTIII-B, Swell Pressure = 0.0643 tsf

Location: ---

Tested By: trm

Test Date: 2/25/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 8-10 ft

Elevation: ---

Time Curve 13 of 15

Constant Load Step

Stress: 0.5 tsf
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Project: San Jacinto Pre-Design

Boring No.: SJSB036

Sample No.: SL0674

Test No.: IP-8

Description: Moist, gray clay with sand

Remarks: System LTIII-B, Swell Pressure = 0.0643 tsf

Location: ---

Tested By: trm

Test Date: 2/25/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 8-10 ft

Elevation: ---

Time Curve 14 of 15

Constant Load Step

Stress: 0.125 tsf
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Project: San Jacinto Pre-Design

Boring No.: SJSB036

Sample No.: SL0674

Test No.: IP-8

Description: Moist, gray clay with sand

Remarks: System LTIII-B, Swell Pressure = 0.0643 tsf

Location: ---

Tested By: trm

Test Date: 2/25/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 8-10 ft

Elevation: ---

Time Curve 15 of 15

Constant Load Step

Stress: 0.0625 tsf
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Project: San Jacinto Pre-Design

Boring No.: SJSB036

Sample No.: SL0674

Test No.: IP-8

Description: Moist, gray clay with sand

Remarks: System LTIII-B, Swell Pressure = 0.0643 tsf

Location: ---

Tested By: trm

Test Date: 2/25/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 8-10 ft

Elevation: ---

Specimen Diameter: 2.50 in

Initial Height: 1.00 in

Final Height: 0.77 in

Estimated Specific Gravity: 2.67

Initial Void Ratio: 0.953

Final Void Ratio: 0.504

Liquid Limit: ---

Plastic Limit: ---

Plasticity Index: ---

Before Test
Trimmings

Before Test
Specimen

After Test
Specimen

After Test
Trimmings

Container ID

Mass Container, gm

Mass Container + Wet Soil, gm

Mass Container + Dry Soil, gm

Mass Dry Soil, gm

Water Content, %

Void Ratio

Degree of Saturation, %

Dry Unit Weight, pcf

A2541

8.24

238.58

181.51

173.27

32.94

---

---

---

RING

110.88

259.95

220.69

109.81

35.75

0.95

100.00

85.222

110.88

241.45

220.69

109.81

18.90

0.50

100.00

110.68

A-1376

8.21

138.22

117.55

109.34

18.90

---

---

---

Note: Specific Gravity and Void Ratios are calculated assuming the degree of saturation equals 100% at the end of the test.
          Therefore, values may not represent actual values for the specimen.
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Project: San Jacinto Pre-Design

Boring No.: SJSB036

Sample No.: SL0674

Test No.: IP-8

Description: Moist, gray clay with sand

Remarks: System LTIII-B, Swell Pressure = 0.0643 tsf

Location: ---

Tested By: trm

Test Date: 2/25/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 8-10 ft

Elevation: ---

Displacement at End of Increment

Log of Time Coefficients

Step
Applied
Stress

tsf

Final
Displacement

in

Void
Ratio

Strain
at End

%

Log
T50
min

Cv
ft²/s

Mv
1/tsf

k
ft/day
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%

1

2

3

4
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15
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Project: San Jacinto Pre-Design

Boring No.: SJSB036

Sample No.: SL0674

Test No.: IP-8

Description: Moist, gray clay with sand

Remarks: System LTIII-B, Swell Pressure = 0.0643 tsf

Location: ---

Tested By: trm

Test Date: 2/25/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 8-10 ft

Elevation: ---

Displacement at End of Increment

Square Root of Time Coefficients

Step
Applied
Stress

tsf

Final
Displacement

in

Void
Ratio

Strain
at End

%

Sq.Rt.
T90
min

Cv
ft²/s

Mv
1/tsf

k
ft/day

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

0.0643

0.125

0.250

0.500

1.00

2.00

4.00

8.00

16.0

32.0

8.00

2.00

0.500

0.125

0.0625

0.01265

0.02520

0.04628

0.07699

0.1144

0.1541

0.1904

0.2239

0.2523

0.2807

0.2690

0.2628

0.2583

0.2467

0.2398

0.929

0.904

0.863

0.803

0.730

0.652

0.581

0.516

0.461

0.405

0.428

0.440

0.449

0.472

0.485

1.26

2.52

4.63

7.70

11.4

15.4

19.0

22.4

25.2

28.1

26.9

26.3

25.8

24.7

24.0

100.137

92.019

91.011

120.783

138.043

93.298

100.794

90.617
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81.349

1.429

135.930

179.034

264.522

0.000

2.42e-07

2.57e-07
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Project: San Jacinto Pre-Design

Boring No.: SJGB037

Sample No.: SL0657

Test No.: IP-9

Description: Moist, gray clay with sand

Remarks: System LTIII-A, Swell Pressure = 0.0652 tsf

Location: ---

Tested By: md

Test Date: 2/19/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 15-17 ft

Elevation: ---

Displacement at End of Increment

Summary Report
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Project: San Jacinto Pre-Design

Boring No.: SJGB037

Sample No.: SL0657

Test No.: IP-9

Description: Moist, gray clay with sand

Remarks: System LTIII-A, Swell Pressure = 0.0652 tsf

Location: ---

Tested By: md

Test Date: 2/19/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 15-17 ft

Elevation: ---

Time Curve 1 of 15

Constant Volume Step

Stress: 0.0652 tsf
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Project: San Jacinto Pre-Design

Boring No.: SJGB037

Sample No.: SL0657

Test No.: IP-9

Description: Moist, gray clay with sand

Remarks: System LTIII-A, Swell Pressure = 0.0652 tsf

Location: ---

Tested By: md

Test Date: 2/19/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 15-17 ft

Elevation: ---

Time Curve 2 of 15

Constant Load Step

Stress: 0.125 tsf
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Project: San Jacinto Pre-Design

Boring No.: SJGB037

Sample No.: SL0657

Test No.: IP-9

Description: Moist, gray clay with sand

Remarks: System LTIII-A, Swell Pressure = 0.0652 tsf

Location: ---

Tested By: md

Test Date: 2/19/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 15-17 ft

Elevation: ---

Time Curve 3 of 15

Constant Load Step

Stress: 0.25 tsf
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Project: San Jacinto Pre-Design

Boring No.: SJGB037

Sample No.: SL0657

Test No.: IP-9

Description: Moist, gray clay with sand

Remarks: System LTIII-A, Swell Pressure = 0.0652 tsf

Location: ---

Tested By: md

Test Date: 2/19/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 15-17 ft

Elevation: ---

Time Curve 4 of 15

Constant Load Step

Stress: 0.5 tsf
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Project: San Jacinto Pre-Design

Boring No.: SJGB037

Sample No.: SL0657

Test No.: IP-9

Description: Moist, gray clay with sand

Remarks: System LTIII-A, Swell Pressure = 0.0652 tsf

Location: ---

Tested By: md

Test Date: 2/19/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 15-17 ft

Elevation: ---

Time Curve 5 of 15

Constant Load Step

Stress: 1 tsf
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Project: San Jacinto Pre-Design

Boring No.: SJGB037

Sample No.: SL0657

Test No.: IP-9

Description: Moist, gray clay with sand

Remarks: System LTIII-A, Swell Pressure = 0.0652 tsf

Location: ---

Tested By: md

Test Date: 2/19/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 15-17 ft

Elevation: ---

Time Curve 6 of 15
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Stress: 2 tsf
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Project: San Jacinto Pre-Design

Boring No.: SJGB037

Sample No.: SL0657

Test No.: IP-9

Description: Moist, gray clay with sand

Remarks: System LTIII-A, Swell Pressure = 0.0652 tsf

Location: ---

Tested By: md

Test Date: 2/19/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 15-17 ft

Elevation: ---

Time Curve 7 of 15

Constant Load Step

Stress: 4 tsf
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Project: San Jacinto Pre-Design

Boring No.: SJGB037

Sample No.: SL0657

Test No.: IP-9

Description: Moist, gray clay with sand

Remarks: System LTIII-A, Swell Pressure = 0.0652 tsf

Location: ---

Tested By: md

Test Date: 2/19/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 15-17 ft

Elevation: ---

Time Curve 8 of 15
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Stress: 8 tsf
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Project: San Jacinto Pre-Design

Boring No.: SJGB037

Sample No.: SL0657

Test No.: IP-9

Description: Moist, gray clay with sand

Remarks: System LTIII-A, Swell Pressure = 0.0652 tsf

Location: ---

Tested By: md

Test Date: 2/19/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 15-17 ft

Elevation: ---

Time Curve 9 of 15
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Stress: 16 tsf
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Project: San Jacinto Pre-Design

Boring No.: SJGB037

Sample No.: SL0657

Test No.: IP-9

Description: Moist, gray clay with sand

Remarks: System LTIII-A, Swell Pressure = 0.0652 tsf

Location: ---

Tested By: md

Test Date: 2/19/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 15-17 ft

Elevation: ---

Time Curve 10 of 15

Constant Load Step

Stress: 32 tsf
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Project: San Jacinto Pre-Design

Boring No.: SJGB037

Sample No.: SL0657

Test No.: IP-9

Description: Moist, gray clay with sand

Remarks: System LTIII-A, Swell Pressure = 0.0652 tsf

Location: ---

Tested By: md

Test Date: 2/19/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 15-17 ft

Elevation: ---

Time Curve 11 of 15
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Stress: 8 tsf
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Project: San Jacinto Pre-Design

Boring No.: SJGB037

Sample No.: SL0657

Test No.: IP-9

Description: Moist, gray clay with sand

Remarks: System LTIII-A, Swell Pressure = 0.0652 tsf

Location: ---

Tested By: md

Test Date: 2/19/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 15-17 ft

Elevation: ---

Time Curve 12 of 15
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Stress: 2 tsf
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Project: San Jacinto Pre-Design

Boring No.: SJGB037

Sample No.: SL0657

Test No.: IP-9

Description: Moist, gray clay with sand

Remarks: System LTIII-A, Swell Pressure = 0.0652 tsf

Location: ---

Tested By: md

Test Date: 2/19/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 15-17 ft

Elevation: ---

Time Curve 13 of 15
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Stress: 0.5 tsf
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Project: San Jacinto Pre-Design

Boring No.: SJGB037

Sample No.: SL0657

Test No.: IP-9

Description: Moist, gray clay with sand

Remarks: System LTIII-A, Swell Pressure = 0.0652 tsf

Location: ---

Tested By: md

Test Date: 2/19/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 15-17 ft

Elevation: ---

Time Curve 14 of 15

Constant Load Step

Stress: 0.125 tsf
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Project: San Jacinto Pre-Design

Boring No.: SJGB037

Sample No.: SL0657

Test No.: IP-9

Description: Moist, gray clay with sand

Remarks: System LTIII-A, Swell Pressure = 0.0652 tsf

Location: ---

Tested By: md

Test Date: 2/19/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 15-17 ft

Elevation: ---

Time Curve 15 of 15

Constant Load Step

Stress: 0.0625 tsf
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Project: San Jacinto Pre-Design

Boring No.: SJGB037

Sample No.: SL0657

Test No.: IP-9

Description: Moist, gray clay with sand

Remarks: System LTIII-A, Swell Pressure = 0.0652 tsf

Location: ---

Tested By: md

Test Date: 2/19/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 15-17 ft

Elevation: ---

Specimen Diameter: 2.50 in

Initial Height: 1.00 in

Final Height: 0.81 in

Estimated Specific Gravity: 2.70

Initial Void Ratio: 0.911

Final Void Ratio: 0.548

Liquid Limit: ---

Plastic Limit: ---

Plasticity Index: ---

Before Test
Trimmings

Before Test
Specimen

After Test
Specimen

After Test
Trimmings

Container ID

Mass Container, gm

Mass Container + Wet Soil, gm

Mass Container + Dry Soil, gm

Mass Dry Soil, gm

Water Content, %

Void Ratio

Degree of Saturation, %

Dry Unit Weight, pcf

A3073

8.35

232.79

194.74

186.39

20.41

---

---

---

RING

108.06

257.49

221.53

113.47

31.69

0.91

93.76

88.06

108.06

244.6

221.53

113.47

20.33

0.55

100.00

108.72

D1599

8.59

144.76

121.75

113.16

20.33

---

---

---

Note: Specific Gravity and Void Ratios are calculated assuming the degree of saturation equals 100% at the end of the test.
          Therefore, values may not represent actual values for the specimen.
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Project: San Jacinto Pre-Design

Boring No.: SJGB037

Sample No.: SL0657

Test No.: IP-9

Description: Moist, gray clay with sand

Remarks: System LTIII-A, Swell Pressure = 0.0652 tsf

Location: ---

Tested By: md

Test Date: 2/19/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 15-17 ft

Elevation: ---

Displacement at End of Increment

Log of Time Coefficients

Step
Applied
Stress

tsf

Final
Displacement

in

Void
Ratio

Strain
at End

%

Log
T50
min

Cv
ft²/s

Mv
1/tsf

k
ft/day

Ca
%

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

0.0652

0.125

0.250

0.500

1.00

2.00

4.00

8.00

16.0

32.0

8.00

2.00

0.500

0.125

0.0625

0.01031

0.01424

0.02309

0.05665

0.08477

0.1169

0.1492

0.1790

0.2053

0.2308

0.2274

0.2203

0.2114

0.1996

0.1918

0.892

0.884

0.867

0.803

0.749

0.688

0.626

0.569

0.519

0.470

0.477

0.490

0.507

0.530

0.545

1.03

1.42

2.31

5.67

8.48

11.7

14.9

17.9

20.5

23.1

22.7

22.0

21.1

20.0

19.2

0.000

0.000

0.000

6.067

0.000

7.151

5.089

3.792

2.160

1.948

0.000

0.000

0.000

0.000

100.192

0.00e+00

0.00e+00

0.00e+00

8.66e-07

0.00e+00

6.44e-07

8.42e-07

1.05e-06

1.72e-06

1.79e-06

0.00e+00

0.00e+00

0.00e+00

0.00e+00

3.68e-08

1.58e-01

6.58e-02

7.08e-02

1.34e-01

5.62e-02

3.22e-02

1.61e-02

7.45e-03

3.28e-03

1.60e-03

1.41e-04

1.19e-03

5.94e-03

3.13e-02

1.26e-01

0.00e+00

0.00e+00

0.00e+00

3.14e-04

0.00e+00

5.59e-05

3.66e-05

2.11e-05

1.52e-05

7.71e-06

0.00e+00

0.00e+00

0.00e+00

0.00e+00

1.25e-05

0.00e+00

0.00e+00

0.00e+00

0.00e+00

0.00e+00

0.00e+00

0.00e+00

0.00e+00

0.00e+00

0.00e+00

0.00e+00

0.00e+00

0.00e+00

0.00e+00

0.00e+00
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Project: San Jacinto Pre-Design

Boring No.: SJGB037

Sample No.: SL0657

Test No.: IP-9

Description: Moist, gray clay with sand

Remarks: System LTIII-A, Swell Pressure = 0.0652 tsf

Location: ---

Tested By: md

Test Date: 2/19/19

Sample Type: intact

Project No.: GTX-309154

Checked By: njh

Depth: 15-17 ft

Elevation: ---

Displacement at End of Increment

Square Root of Time Coefficients

Step
Applied
Stress

tsf

Final
Displacement

in

Void
Ratio

Strain
at End

%

Sq.Rt.
T90
min

Cv
ft²/s

Mv
1/tsf

k
ft/day

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

0.0652

0.125

0.250

0.500

1.00

2.00

4.00

8.00

16.0

32.0

8.00

2.00

0.500

0.125

0.0625

0.01031

0.01424

0.02309

0.05665

0.08477

0.1169

0.1492

0.1790

0.2053

0.2308

0.2274

0.2203

0.2114

0.1996

0.1918

0.892

0.884

0.867

0.803

0.749

0.688

0.626

0.569

0.519

0.470

0.477

0.490

0.507

0.530

0.545

1.03

1.42

2.31

5.67

8.48

11.7

14.9

17.9

20.5

23.1

22.7

22.0

21.1

20.0

19.2

3.449

48.762

40.470

30.142

27.988

30.880

19.279

14.095

10.081

7.593

1.249

26.504

49.703

203.840

284.207

7.04e-06

4.91e-07

5.84e-07

7.50e-07

7.57e-07

6.42e-07

9.56e-07

1.22e-06

1.59e-06

1.98e-06

1.17e-05

5.58e-07

3.04e-07

7.60e-08

5.59e-08

1.58e-01

6.58e-02

7.08e-02

1.34e-01

5.62e-02

3.22e-02

1.61e-02

7.45e-03

3.28e-03

1.60e-03

1.41e-04

1.19e-03

5.94e-03

3.13e-02

1.26e-01

3.00e-03

8.71e-05

1.11e-04

2.72e-04

1.15e-04

5.57e-05

4.16e-05

2.44e-05

1.40e-05

8.52e-06

4.43e-06

1.80e-06

4.86e-06

6.41e-06

1.90e-05
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Attachment B. PDl-2 BORING LOGS AND GEOTECHNICAL TESTING RESULTS 

This Attachment contains the following: 
(Digital Copies Only) 

B.l Field Logs (Northern lmpoundment) - TWE 

B.2 Lab Testing Data (Northern lmpoundment) - TWE 

B.3 Soil Boring Logs (Northern lmpoundment) - Ardaman 

Ardaman & Associates, Inc. 

18-2876 
Northern lmpoundment Geotechnical Engineering Report 

Preliminary 30% Remedial Design 



Attachment Figure B.1-1
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Attachment Figure B.1-2

l::SORINu LOG ffm~ Project: ll\i1o1'2- File No.: 

SQ...v\. ~o...cl ..... +o Date: q ho \\DI I i1 No. Drilling Co.: "'{'"WE-

Client: \ Pc../ M.\Mc.., s:re:, e 02.s-
Supervisor: tJi~G::\r.,.,u(<q1\t))1 k"h--

Type Rig: Tr<>-~ ~.__,/~ 
Logged by:~µ 

LABORATORY TEST DATA FIELD DATA BORING DATA 
Atterberg Test C: QJ 

Organic Penetrometer ai ~ .g Q) - Q) "' > C) £ QJ (Tons/Sq.ft) .5 > .l!! - ~ C: ·e -0 <ii Vapor Depth 
QJ 
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~~8 -0 "' u: ~ Test "' ~ 
QJ 

·5_ 
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Attachment Figure B.1-3
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Attachment Figure B.1-4

11!1!11 STRA Tl GRAPHIC LOG 
l'i:I•} 
liiiiil Page 1 of;/' 

~ 

PROJECT NAME: San Jacinto River Waste Pits 

PROJECT NUMBER: 11187072 

CLIENT: IPC/MIMC 

LOCATION: Channelview, TX 

DRILLING COMPANY: TWE 

HOLE DESIGNATION: s:r~?.,02.t 
DATE COMPLETED: I '2 I 'i I 'q - / 

DRILLING METHOD: ~-\c,...,"} ("TV"~IMCNA+-cJ.) 
FIELD PERSONNEL: ~.tvoT-\h(~ltl>)j l<t,i~, 

DRILLING COMPANY SUPERVISOR: \'.'.c.:,i...11.,,, ,,,. • /-rwf.,) 

DEPTH 
ftBGS STRATIGRAPHIC DESCRIPTION & REMARKS DEPTH i-----,,--.--SAR.1---.-1PL_E-,-------1 

ft BGS ~~ ....1 

-------------------------------1 ~l ~ 
, ,... SJ~Bo2.1 ~J ~ 

--12 

-14 

-16 

-18 

-20 

-
-22 

- ii --24 
: z.~ 
-26 

-

; ~ $T: S\n~\lc>':d ,wc..c.-. E-= f:,c-\v""~ ~ sit(.J 

I 
~T fo-rz .. 

s, r----, 
(_ti.) 3(.. '{" ~ 1.1 

w ss : 5f \,\- ~00"'-{:i.__ _______________________________ _____ _. 



Attachment Figure B.1-5

~ 

@i~ 
PROJECT NAME: San Jacinto River Waste Pits 

PROJECT NUMBER: 11187072 

STRATIGRAPHIC LOG 
Page2otl' 

i. 

CLIENT: IPC/MIMC 

HOLE DESIGNATION: (3-:f'9~ 02.1 

DATE COMPLETED: \'2-j'ijlC\ -

DRILLING METHOD: M..._<l '2o4o-r")-l T'I'"~ V\l\o\.V\+eJ) 
LOCATION: Channelview, TX FIELD PERSONNEL: B. r-Jod~((iHt>) 

DRILLING COMPANY: TWE DRILLING COMPANY SUPERVISOR 

DEPTH DEPTH SAMPLE 
ftBGS STRATIGRAPHIC DESCRIPTION & REMARKS ftBGS Q:..: t ..J w =-< ~ w > :::, 

~· ..J j ~ u. Q: (.) < s-r~-so27 w > :::i I- w ,: ~ zdl ~ Q: ~ 
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~1 
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'iS" 
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-52 -n:,Qsv 
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-
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...... 6" 
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~ 
~ 
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§ .. 
z~ 
1t------'-N-OT_E_S:--S-,--=-~-'-"--c-l\,_'(l'_"fi_v...l.o<.., ___ E;:_e:_£=¥-tv-_v.d._e_.(_°"'-__ S_i-t..a. ____ ....,_ _ _ ,._____,_ _ _._____.____._ __ -1 

w SS ... srti-r .SF i3L..._ _______________ ____________ _____ ________ __, 



Attachment Figure B.1-6

I 

.. 

&:,~ 
liiiiill 
PROJECT NAME: San Jacinto River Waste Pits 

PROJECT NUMBER: 11187072 

CLIENT: IPC/MIMC 

LOCATION: Channelview, TX 

DRILLING COMPANY: TWE 

STRATIGRAPHIC LOG 
Page 1 of 3 

HOLEDESIGNATION: -s,s8o4:r- (;, (~~) 
DATE COMPLETED:· 

DRILLING METHOD: ~vcl f•~ ~~ eA --~ 

FIELD PERSONNEL: S'~ ~.Jk.f 
DRILLING COMPANY SUPERVISOR V41'~""- \5.n.e,. 

DEPTH 
ft BGS STRATIGRAPHIC DESCRIPTION & REMARKS DEPTH 1-----,---,S_A_M_,,P_LE---,----i 
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C> g 

- - M~ 
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=1- .i..---------------------

-- ,,~,., 
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,.. SAil 
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w m :. 
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--- ,;•t. 'fJH 5~ -
01 wl-1 15 -
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qo1. wtt ,{ 
I 'r .....:... 
tfJI~ :S'S 
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~ ST(cD 

"2-S ---
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~t------"---------------------------'----'----'-----'---½-N#svl-------l 
~ NOTES: 
Ill 

"' 
~ ~----------------------------------------' 



Attachment Figure B.1-7

~ 

~ 
5 
~ 
a:: 
0 
0 

a:: 
0 

~ 

~ 
5 
"-
:Ii w ... 
" z 

"\f, :s 
Ill 

C) 
0 ..., 
z w 
0 
a:: 
:> 
Ill 
a:: w 
> 
0 

Qmt STRATIGRAPHIC LOG 

lliiiil 
PROJECT NAME: San Jacinto River Waste Pits 

PROJECT NUMBER: 11187072 

CLIENT: IPC/MIMC 

LOCATION: Channelview, TX 

DRILLING COMPANY: TWE 

Page 2 of 3 

HOLE DESIGNATION: 9'~, 047 -{)- {~,-~J,) 
DA TE COMPLETED: 

DRILLING METHOD: ~ 1'6k.-, ~('#H6' p,. ~ ~,;, 

FIELD PERSONNEL: ~-1,,,,~ / S. f.,//,r 
DRILLING COMPANY SUPERVISOR -,,•1,I. d.,""'S _,, 

SAMPLE DEPTH DEPTH 
ft BGS STRATIGRAPHIC DESCRIPTION & REMARKS ftBGS ... a: UJ e w ~ l ::, 

(I) 
_, Q. a: 
~ .S, 

~ w (.) 
::) I- w C 
z ~ a: ;z ii: 

42 

44 t;,..,..,, e.,{ ei ., 

46 

48 

/. ·~ ·£, ( ~., o/..., .,...,,,., ,·.-w~.t/,/ 1, .. _ s,..,,(/1 
~.,t:; 

50 -~ 
52 

54 ,. t,"'t ,,...~ /!r..., ,__, .... p,,,,rJ ._-,.~ c/~1 

56 

58 

f,•sv ~ .,. t.-~ ~ I-< ' r~ .. r1 S.r 
60 

62 

, .... C... 4~ cf,.,"'! s,;"""' 
s 

64 ~~,,_, . .., ,_ ~~ 

' 66 

68 - t;A-1 ~ 
~f' 

I 
70 

ZS. 72 
Ir' 

' ss-
74 - f•l'-q~ ,t,.J. • ......, 5-..._, ~~v1 ~, 
76 

78 $'°..(' 
. b'S(,--~-, /;ttd,&,r.,-w $re.~ ~ ... 
NOTES: 
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tffl STRATIGRAPHIC LOG 
Page 3 of 3 lliiiiiil 

HOLE DESIGNATION: s!J's40'17 .. ~ e 4,t, HJ] PROJECT NAME: San Jacinto River Waste Pits 

PROJECT NUMBER: 11187072 DATE COMPLETED: 

CLIENT: IPC/MIMC DRILLING METHOD: /f,,J /e/c"'J ft'o 1-ttl, -. -. .....,-4' 
LOCATION: Channelview, TX FIELD PERSONNEL: ~ ~ / '• C,/U/" 
DRILLING COMPANY: TWE DRILLING COMPANY SUPERVISOR /(-,,•,-( Ac,._,~ 
DEPTH DEPTH SAMPLE 

STRATIGRAPHIC DESCRIPTION & REMARKS ft BGS ft BGS a: ...J w E w ~ i => 
ID ...I 0. a: 

~ s :i: UJ (.J 

=> I- w 0 
z ~ a: ;z: a: 

( 
~j ~ - 82 ',a - • l'1IJ ;13 g.,r 

- 84 ~ h·~lr .,..1 /h'fll. CIIO''~ 9n.--... Y.,t/ ~ -8r' 
- 86 

4! ,, 
,-55 

I~ ~ s.r 
- stA - Jo 

- 90 "° 
- 92 Q 

X 
~ - 94 I~ 

.,, 
, 7Af1 - io 

- 96 'If' 
~ 

- 98 
~, ~ru 

el~r F,-,,......,,, ~ 5n.r 1.1/r. 
- 100 

- 102 

- 104 ... 
... 
- 106 .. 
... .. 
._ 108 

.. ... 
. - 110 .. .. 
1
:=.. 112 .. .. .. 

· ,- 114 .. ... .. 
,- 116 ... ... .. 
,- 118 ... ... .. 

NOTES: 
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&Dt 
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PROJECT NAME: San Jacinto River Waste Pits 

PROJECT NUMBER: 11187072 

CLIENT: IPC/MIMC 

LOCATION: Channelview, TX 

DRILLING COMPANY: TWE 

STRATIGRAPHIC LOG 
Page 1 of 3 ~ 

HOLE DESIGNATION: SJ'~O,Q- 6 (tpkt,l-) 
DATE COMPLETED: \1 f °?0(1'{ 
DRILLING METHOD: ~vl_ ~~ ,e-•~ OI\ _ l,.~ 
FIELD PERSONNEL: ~ .5-,j._(' 
DRILLING COMPANY SUPERVISOR I(· ~ • • 

DEPTH 
ft BGS 

STRATIGRAPHIC DESCRIPTION & REMARKS DEPTH t-------.----.S_A_M-.P_LE----.-----t 
ftBGS 

- 16 

- 18 
... 
... 
- 20 

... 
- 22 ... ... ... 
- 24 ... ... ... 
- 26 ... ... 

~ 
... 
- 28 

~ ... ... 

g~ 

I 

a: 
w 
(ll 

~ 
::J z 

.,___ ,-,. WI\ '$ 5 , -
tro1. "'• 1<; --/ -sf" 

t, - / ,r-
1' -

11,,. "°'I .. ?~ 
10 -

91. " ~ ?i 
~s 
)> 

z'" UJ l---- --'-- ----------..L• ______ ________ ..__ _ ____,_ _ _J._ _ _.______.__.,___ __ 

0 
Q'. 

ffi 
Q'. 

~ ~--------------------------------------~ 
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CJ 
0 .., 
z 
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Q; 
::, 
a, 
Q; 
w 
> 
0 

STRATIGRAPHIC LOG M liiiiiill Page 1 of 3 

HOLE DESIGNATION: '.))) \3,0 ):>-~ PROJECT NAME: San Jacinto River Waste Pits 

PROJECT NUMBER: 11187072 DATE COMPLETED: ')-\-.tr 11/ t'i/11'\ ~ \\{\-./1,, 
CLIENT: IPC/MIMC DRILLING METHOD: ~l t.t,-,; 0 ,, _ 1.,..1\<. 

LOCATION: Channelview, TX 

DRILLING COMPANY: TWE 

FIELD PERSONNE,L: Gt-t.r" ~\k.( 

DRILLING COMPANY SUPERVISOR tL 13" ~ 
DEPTH 
ft BGS STRATIGRAPHIC DESCRIPTION & REMARKS DEPTH 

ft BGS 

2 
s, '""' J-,.J... -1 °'7"" .. ~ -- ~,.,. .... ,..,. '"'<. ,s~ ['s"~J l..f-___ ___.. ____________ -==---=-!-

6 

8 

10 

12 

24 

26 

28 

30 

32 

34 

36 

38 

e,..\-:,~ ~ ; 1+ I 5~, 4'-c..l' -(;--,.....-tic (Spo.>(c.') 

-- L\C.-,1• '(' "'1 ~ 
- ~I•~ .,_..,_ 

1 
~'T'l ,;·ill- to ,._-,\~~, II>"!.'-

- - G, 0.,,.,, ~ ~;\-t-, ,,..,..1--1 ,;1~1t-

--- f•lf-\~,.,.,_&1. <e,od 

NOTES: 

e-\$-(" (<-'<"i\ , cw-<- s.J- r---~ \"'"" ,t,-,'I' 

~c,i.C:.~ 

SAMPLE 

a: ...I UJ 
UJ ~ ~ :::, 
al ...I 

l:t: 
~ :i; UJ (.) 

:::, I- UJ 
z ~ l:t: ;z 

i~ pp ... 
?-~ 

"?o 

JJ .. . 
lr 

~ 
f'P ,,. 
J.~ 

e 
Q. 
E, 

~s 

sr(E 

\'t{E 

~ {E 
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• 

• 

"' ,:; 

ai 
::; 
Cl 
ci: 
ll< 
0 u 

ii u 

l}m~ 
liiiiiill 
PROjECT NAME: San Jacinto River Waste Pits 

STRATIGRAPHIC LG>G 
Page 2 of 3 

PROJECT NUMBER: 11187072 

CLIENT: IPC/MIMC 

HOLE DESIGNATION: )J'S~~ - f.:::. 
DATE COMPLETED: ~\(\61/l~ 
DRILLING METHOD: ii-"-'~,_.~(,<,~ -. 9~ 

LOCATION: Channelview, TX 

DRILLING COMPANY: TWE 

FIELD PERSONNEL: $. ~ 
DRILLING COMPANY SUPERVISOR IC.~ 

DEPTH 
ftBGS STRATIGRAPHIC DESCRIPTION & RE~KS DEPTH 1---.--~-----.--,.---------l 

ftBGS 
SAMRLE 

42 

44 

46 

48 

50 

52 

54 

56 

58 

60 

62 

64 

66 

68 

70 

72 

74 

76 

78 

S' 
-- \~ ~' ~i"- ·- -""'. ~ I a I SI st:,-
~ )~ S....l I ~ 

~ 
~NI~ "{\u.~~ ~,~ I '11~ ~ 

~" ~ .,,, ....., ~ 

-- (01,,J,,:-J- r--c tu.. 4f-> ~, r-w J l 1 1\1;"'-i

~ ""- MO~<t-~S 

NOTES: 

Ir ...I 
-'o w 

w ~ ~ 
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(II ...I 
Ir 

~ ~ w u 
::, I- w 
z :!.: er ;z 
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l!!!!I STRATIGRAPHIC LOG m liiiiiill Page 3 of 3 

PROJECT NAME: San Jacinto River Waste Pits HOLE DESIGNATION: %lot;,-(., 
PROJECT NUMBER: 11187072 DATE COMPLETED: \\{ iti/i~ 
CLIENT: IPC/MIMC DRILLING METHOD: M .. ._ ,.-~ <>-~ -
LOCATION: Channelview, TX FIELD PERSONNEL: ~--s-Uc....r" 
DRILLING COMPANY: TWE DRILLING COMPANY SUPERVISOR ~~~ 

~ 
ai 

DEPTH 
ft SGS 

-82 

-84 

-86 

-88 

~ 
-go 

-92 

-94 

1-95 

-98 

-100 

-102 

-104 

f----106 

f----108 

.... 
0 
Cl 
a. 
0:: 

.f----110 

8 
I 
-112 5 

& 
w · -114 

~ 
";::;; 
w ... 
" 5 
ID 

§ 
z 
~ 

~ 
0:: 

~ 
0 

-116 

-118 

STRATIGRAPHIC DESCRIPTION & REMARKS 

-- ~n--..l ,.,._, ~ .,,, sl+,r ~ 1 
C·..._ ')t.......,__s-", -s~, 

,s\,y"~ ~.,,__~ ,os\U-..... ~ 

. - c.,.1>-l ')---C~, ~r4-,,...,.&...A 

6c--i ~ ... ,t~-'--('", ,..,.;, t- [t .. ) 

1)~ ~/b~ &-½~ ~lt I ~~C. ("\"" I 

l,.l.Ocl. ..,J., ~M, ~I~....., 
s-.. ~,~ 

Sl.ve.'t~ - "/; e\, @~]. ~* 
,-

ll)G \ 00\ 
~ 

\,~1 

' 

NOTES: 

DEPTH SAMPLE 

ft BGS 
0:: ..J w 
w ~ l ::, 
ID ..J 

:::;: 0:: (.) ~ w 
::i I- w 
z ~ 0:: ;z 

.,;._ 

~ -91( rl¼ .. 
tS ~ 

~, 
i--

~l.c ~/1 
"\O -
"' ~ ~ 

2.0 ,1 1-

--

~ 

"iv' ~ is 
i,ot i-

--~ 

,~~ 

-,f 

~5 

sr(i' 
) 

sr{e) 
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A,'«~...(_ <, ... + 
~ • 

·-
STRATIGRAPHIC LOG 

Page 1 of 3 

Z. ~o~ 
4,;~lt" 

liiiill 
PROJECT NAME: San Jacinto River Waste Pits HOLE DESIGNATION: ,s'TS?,OS':f lu~'-\ 

DATE COMPLETED: \ l / <t( 191 l f-\--,,-t. PROJECT NUMBER: 11187072 

' {" {>IC.\( CLIENT: IPC/MIMC DRILLING METHOD: D cC.,-t. Ge. .. ~ ,_,, ( ,...,.,__ ~) 

0-\\o 
{a,,.\-~ 

s--,"15; 
~~~ 

c,1r-, ·" 
-.__\..>,(.~ 

\6\" --;--
S' h 

c_..,_,Jj 
~ ,._,...,..1. 

LOCATION: Channelview, TX 

DRILLING COMPANY:. TWE 

FIELD PERSONNEL: ,S. ~ ....IL...f 
DRILLING COMPANY SUPERVISOR 

DEPTH 
ft BGS STRATIGRAPHIC DESCRIPTION & REMARKS DEPTH 

ft SGS 

-2 

1. ~ \.,,(.,._.,_ I IJ ...... L 

-- ~1,') ... ~s~ 

-~,~ ',c.,.... .... c-\"1~ sJ 1 ~ ... ~ 5L 

I .,..i,,-," '-14 - ➔ ~on 
&t - .., (.l"'-6 , ...... ~t- I ()¥,,t_,~..,, .,...,~ 

\I /"'t - -16 
~1 :71.I---

- • $Iv#- '}<'-<-I 

- - -s-"'. ( (lutt-" 

''°' -18 
~\• 

r, ~I, 1-6'> 
c..t' o-20 e t1.·, 

c~~,l c,!\...{' c~l M),Sl-1 c,1,1~ .... ~ (.,,\lo),,;..\.,..._\ 

.,,;,\ ~ 
et-"'~ o-22 

,-24 

-26 

.. 
~-28 
iii ... . 
0 
~-30 
c:: 
0 
0 

~-32 
0 
-, 
n. 
~-34 

, ~ 
'1 n. 

ifl-36 ... 
" z 
:5 ai-38 
CJ 
0 
...J 

z 
w 
a a: 
::, 
a, 
a: 

~ 

~.k-. e"'}-,t 
SAMPLE 

0:: ...J - w e w ~ e ::::, 
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~ a. 

~ liiiiiill 
PROJECT NAME: San Jacinto River Waste Pits 

PROJECT NUMBER: 11187072 

CLIENT: IPC/MIMC 

LOCATION: Channelview, TX 

DRILLING COMPANY: lWE 

STRATIGRAPHIC LOG 
Page 2of 3 

HOLE DESIGNATION: 5)SBD!;'":l- -l, ( Gul-tc") 
DATE COMPLETED: \\ {'f( ~ AL-I 

DRILLING METHOD: ~~ ~ ~'Y ~ ·- "" 
FIELD PERSONNEL: ,S:S..-\L-c-...i 
DRILLING COMPANY SUPERVISOR ~~- ~-

DEPTH 
ft BGS STRATIGRAPHIC DESCRIPTION & REMARKS DEPTH f---.--~SAM~P~LE~----1 

ftBGS 

c-42 

,-44 

,-45 

,--48 

,-50 

,-52 

,-54 

,.... 56 

,-5s 

,-50 

,-52 

,-54 

,--56 

,-.. 
,-5g 
~ 

• • 
M. 1-"Y c~ v/ f~ - ~~l <~ ~r , .w,c..lr-

~ 

bfc.., d~.., 5e,,v-t ii .s.~ ,'-{, ~ SC. 
--c\"6i, 'I'- v1/ ckr~ 

6~1 ~t'\t c:y-'-'- s--t -wJ {\~c cy, ~~ 
5P 

NOTES. 

-

0:: 
w 
ID 
~ 
::i 
z 

,,... 

S1J1. 

~ 

'¾ t 45 
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~ 

ff 

{p '( 
,. /1-o/'ft 

=l 0 
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+$ 
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r 

' 

t.,i STRATIGRAPHIC LOG 
Page 3 of 3 liiiiil 

PROJECT NAME: San Jacinto River Waste Pits HOLE DESIGNATION: ,Sj""5i30>'1---
DA TE COMPLETED: I \ / 8'" / \ C:, 

b I l:,~l--') 
PROJECT NUMBER: 11187072 

CLIENT: IPC/MIMC 

LOCATION: Channelview, TX 

DRILLING METHOD: 111..,.( ~ y~ 01"\ 

FIELD PERSONNEL: 4$,(..fk..t--, 1£, ~ 
~ 

DRILLING COMPANY: TWE DRILLING COMPANY SUPERVISOR ~lh. 8~ 
DEPTH 
ft BGS 

DEPTH SAMPLE 
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-84 

-88 

-90 

-98 

-100 

-102 

- 104 

- 106 

~-108 
~ 
8 
~-110 
~ 
0 
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1
-112 

5 
& u.ir-114 

~ 
~-116 ,_ 
" ! 
m-118 
8 
..J 

! 
~ 
0:: 

~ 

STRATIGRAPHIC DESCRIPTION & REMARKS 

- . C"-"~.--t ")'-'"(; ~~ "i ~ ~ 
.,.. ,[. ~~ ~, •.. "'J 

~ :'--<'"-"' S;\\.-, '""'6 to c\."f"j t: tl 1 ~~b"-
,e{t.½ I br{\\\.t., ( f<,..1.,~\ 0 

\ 
Tl) e., ( Q(J I 

NOTES. 
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1,- - -------------------

Project: \\ \ g 1 012-, 

~~to 

Client: \ t>C.... / MIM (.. 

LABORATORY TEST DATA 
Atterberg Test C: Q) 

Q) "' > 
"1~ "O £ Q) 

::::; .!: a; en 
"O 

<.) C: 0 
:;:, u: ~ ·5 _ 1/)~ 

:3"~ fC -;ft.=it: 

-
... 
I-

... 

... 
-
... 
..... 
-
... 
... 

... 
... 

... 
I-

... 

... 

I-

-
... 
... 

I-

I-

I-

-
... 
I-

-
-

I Shelby Tube =- S S 

~ Direct-Push Sampler 

[]] Auger Cuttings 

!SJ No Recovery 

ii; 
.c 
6 

On,.,: 
~D?., 

C>'Z 

Joo"Z 

'lGZ 

'702 

']oj I 

too~ 

/0,7, 

-
752 

Organic 
Vapor 

Meter (1) 
(ppm) 

BORINu LOG 

No. 

FIELD DATA 

Penelrometer 
(Tons/Sq.ft) -~ 
or Std Pen. t 

Test ro 

(blows/foot) rn 

iii ~ 6i Q) 

Depth ..., ~ 
(feet) iii C: 

Q) 
Q) 

BORING DATA 

~ Jl Start Time: / O 2,.; Finish Time: 

8-,-n.,~T"'-"'"-~"a- ,.;u.-';J~ 
~,-,\~ ~ ... ,L it> z') 

~ ~~,~~ ,(""W\.O~) 

-
-
-IIMA.. \"'-4- ~'---'-~ 

VV\.I.Af PIA"'-' rs, - s -
Skiff \ 

D,,..-1e..-~~ ~~ c.L"'"'4, .._,/ ,v~(~J" . 

-

~/s"'"1 f~ S.,.C\ +----I 
'f"•'--

5c>t+J~.J. 1ST ----1 
~ --10-

~fu4- 1-s_11-------l 

,r· ss--~ 
'vj"~ I, I I 4' l--+----1 

~ _ss .... 1s -
2 't~ \ 1 I 1 '2.. i---+------1 

\C'' 
-2'1" ~.11,30 ss ,__ .... 20 -

.... -

.... -

PIO: 

t:i--It-~ ~ •••. J.1..fo-1.a < w.d) 
pwk- "t}"<-1 5~ c..½ (~+) 

/J--1'--~~~ e-l""-'cl'-'.c.±) 

~--~ cla..y-') ~ ("-'<A") 

~r••ys::(./-.-:) s~ (w<..Jt) 

TD@z.01 

NP 

Water First Noted 

Level After min 

Non Plastic Stratification is Inferred And May Not be Exact. 
Soil Classification Based on Visual-Manual Procedure 

GHD Services, Inc. No Penetrometer or 

SPTValue 
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-
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-
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-
-
-

-
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. 

-
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Project: I\ \ ~'7011-

~~~-tn 
Client: I Pc. I M IMC... 

LABORATORY TEST DATA 

i a, -

Atterberg Test 
~ ~ 

Q) :i C .E (j) 

E iii 2 -0 5 a, 

.s aj in cu 
:, ·- C ::; 
- 0 0 -0 -~ c o 5 
~ ::i: u ·5 _ iii i.i: ~ 0 

g ~ £l ~:it lt21>: 

-
... 
... 
-
-
-
f-

-
-
-
-
--
f-

f-

-
-
-
L... 

... 
-
L... 

L... 

L... 

-
-
-
-
-

--... 
L... 

-
~ 

L... 

-
L... 

... 

I Shelby Tube 

~ Direct-Push Sampler 

[I] Auger Cuttings 

[SJ No Recovery 

I 

BORi-:C"u IDG 

No. 

s:rssos-g 
(Di,:=-\-~,.\.,) 

FIELD DATAJ 

Organic 
Penetrometer 

(Tons/Sq.ft) O> 

Vapor .!: Depth 
Meter (1) 

or Std Pen. 0. 
E (feet) 

Test "' (ppm) 
(blows/foot) 

(/) 

- -

- -

- -

PID: 

a, 
> a, 
..J 

ai 

~ 

FlleNo.: ,ii?- g 
Date: Io flf/1"1 · ' 
Drilling Co.: -ri,Jf: ...._ _-

Su~ervisor: ,J,~G,yeves (<.iwo)~- "-k. ~ (.we.' 
Type R1g:T.-~ 1 1'""-

1 -~-0 I ;J 
Logged by: -D ~..,.lot., ( 5; L.i~s) 

or~,v~ 

BORING DATA 

? Water First Noted 

T Level After min 

NP Non Plastic 

-
-

-
-

-
-
-
-
-
-

. Stratification is Inferred And May Not be Exact. 
Soil Classification Based on Visual-Manual Procedure 

GHD Services, Inc. No Penetrometer or 

SPTValue 
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SUMMARY OF LABORATORY TESTS 

Project No. 19.15.131 

Project: San Jacinto River Waste Pit Superfund Site 

Boring Sample Depth Pocket Torvane Water Dry Liquid Plastic Plast. Finer than Lab Vane Uc/UU. Failure Conf. Failure 
Pen. Soil Description uses Content Density #200 Sieve pH Shear Compr. Strain Pres. 

No. No. (ft) 
(tsf) 

(tsf) (%) (pcf) Limit Limit Index (%) (tsf) (tsf) (%) (psi) Type 

~JGB02• 
0-2 Brown LEAN CLAY with SAND CL 18.6 103.7 1.31 9.3 0.3 Bulae 
2-4 1.50 Brown and black FAT CLAY CH 27.8 89.0 0.91 14.6 1.0 Bulae 
4-6 Brown and black FAT CLAY CH 29.2 90. 1 86 31 55 0.56 11.6 1.7 Bulae 
6-8 CH 31 .4 78 23 55 94.2 

8-10 0.50 Brown CLAYEY SAND SC 29.1 89.2 43.2 0.21 11.8 3.1 Bulqe 
10-12 0.50 Brown FAT CLAY; organics CH 75.3 53.7 133 51 82 91 .0 3.34 8.3 3.8 Bulge 
12-14 0.50 Brown and black FAT CLAY CH 31.7 82.6 76.2 0.22 14.8 4.5 Bulae 
14-16 0.25 Brown CLAYEY SAND SC 26.5 91 .7 32 19 13 44.4 0.44 14.9 5.2 Bulge 
18-20 0.50 Brown SIL TY CLAYEY SAND SC-SM 24.9 98.4 25.5 0.94 15.0 6.6 Bulae 
23-25 0.50 Brown FAT CLAY CH 49.5 66.4 92.1 0.39 6.6 8.3 Bulae 
28-30 0.25 Brown FAT CLAY CH 61.3 59.0 122 58 64 0.28 11.3 10.1 Bulcie 

,JGB02 
0-2 SM 13.5 24.8 
2-4 4.50 Brown LEAN CLAY with SAND CL 15.5 115.8 36 18 18 81.8 1.05 14 .8 1.0 Bulcie 
4-6 2.50 Gray SANDY LEAN CLAY 18.8 112.5 34 17 17 0.84 14.6 1.7 Multiple 

Shear 
6-8 SP 19.5 
8-10 1.25 Gray LEAN CLAY with SAND CL 20.1 107.0 43 16 27 84.2 Too 

Short 
10-12 SC 21.4 46.5 
12-14 1.00 Brown SANDY LEAN CLAY CL 18.6 114.9 33 17 16 55.6 1.68 15.0 4.5 Bulae 
14-16 ML 23.6 61 .5 
20-22 SM 21.7 21.9 
22-24 SM 34.4 43.9 
24-26 SP 33.6 NV NP NP 
28-30 SM 23.4 30.9 

,JGB02! 
0-2 1.25 Brown SILT with SAND ML 13.4 111.4 NV NP NP 80.9 Too short 
2-4 1.50 Grav LEAN CLAY CL 20.6 128.5 98.4 Too short 
4-6 1.50 T an and Grav LEAN CLAY with SAND CL 19.1 104.8 41 18 23 84.3 1.42 5.3 1.7 Vertical 
6-8 2.00 Gray LEAN CLAY CL 19.1 104.8 96.9 0.69 3.5 2.4 Multiple 

Shear 
8-10 1.50 Gray and brown LEAN CLAY with SAND CL 21.4 103.8 35 17 18 82.6 0.87 13.6 3.1 Multiple 

Shear 
10-12 SC 23.0 49.8 
12-14 1.00 Tan and Grav SANDY SILT ML 20.6 109.4 NV NP NP 65.5 1.72 14.9 4.5 Bulge 
?0-?? Ml ?R 1 "'"' 4 
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Attachment Figure B.2-2

SUMMARY OF LABORATORY TESTS 

Project No. 19.15.131 

Project: San Jacinto River Waste Pit Superfund Site 

Boring Sample Depth 
Pocket 

Torvane Water Dry 
Liquid Plastic Plast. 

Finer than Lab Vane Uc/UU. Failure Conf. 
Failure Pen. Soil Description uses Content Density #200 Sieve pH Shear Compr. Strain Pres. No. No. (ft) 

(tsf) 
(tsf) 

(%) (pcf) 
Limit Limit Index 

(%) (tsf) (tsf) (%) (psi) Type 

SJGB02 
0 GP-GM 10.6 
2 0.50 Black FAT CLAY; Oraanics CH 139.8 32.6 151 44 107 80.5 0.17 7.6 2.0 Bulae 
4 1.75 Grav CLAYEY SAND SC 22.7 104.3 41 21 20 43.6 0.18 7.6 3.5 Bulae 
6 1.25 Grav SANDY LEAN CLAY CL 20.3 107.6 37 17 20 55.5 1.15 14.8 4.0 Bulae 
8 1.25 Grav LEAN CLAY CL 17.9 111.3 39 18 21 0.73 14.8 5.0 Bulae 
10 CL 22.5 106.8 30 17 13 80.6 
12 CL 32.0 49 19 30 31.4 
14 SM 26.9 24 16 8 27.3 
16 
18 SC-SM 28.3 NV NP NP 40.1 
23 SP-SM 21.4 NV NP NP 7.8 
28 SC-SM 21.9 26 16 10 11.3 
33 SC 16.0 32 17 15 36.0 
38 3.00 CL 19.5 107.4 40 18 22 79.1 
43 3.00 Reddish-brown LEAN CLAY; calcareous CL 32.3 89.5 49 19 30 
48 3.50 Tan FAT CLAY CH 31 .2 92.1 59 21 38 1.95 6.3 21.0 Slickensi, 

JGB02I 
0 CL 16.2 112.2 37 16 21 57.4 
2 SC 60.7 81.2 39 17 22 44.4 
4 1.75 Black LEAN CLAY with SAND; sand seams and SC 13.3 115.9 32 15 17 79.0 0.79 14.8 2.5 Bulge 

oraanics 
6 OH 198.4 
8 OH 137.6 
10 SM 27.6 
12 
14 CH 44.7 58 20 38 64.9 
18 1.25 Grav SANDY LEAN CLAY CL 27.8 94.3 41 18 23 0.72 14.8 8.3 Bulae 
23 SC-SM 25.9 NV NP NP 28.6 
28 Grav ooorlv araded SAND with SILT SP-SM 18.5 8.8 
33 Grav ooorlv araded SAND with SILT SP-SM 22.8 8.3 
34 
38 Grav ooorlv araded SAND with SILT SP-SM 18.3 6.0 
43 Grav ooorlv araded SAND SP 19.6 4.6 
48 3.75 Reddish-brown FAT CLAY CH 26.1 97.8 70 23 47 98.4 2.00 3.2 20.8 Slickensi1 
53 3.25 Reddish-brown FAT CLAY CH 31.5 91.0 75 23 52 96.3 1.19 8.3 23.0 Slickensic 
58 3.25 Lia ht arav and tan LEAN CLAY CL 19.4 106.3 26 16 10 97.9 
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Attachment Figure B.2-3

SUMMARY OF LABORATORY TESTS 

Project No. 19.15.131 

Project: San Jacinto River Waste Pit Superfund Site 

Boring Sample Depth 
Pocket 

Torvane 
Water Dry 

Liquid Plastic Plast. 
Finer than Lab Vane Uc/UU. Failure Conf. 

Failure 
No. No. (fl) 

Pen. 
(tsf) 

Soil Description uses Content Density 
Limit Limit Index 

#200 Sieve pH Shear Compr. Strain Pres. 
Type 

(tsf) (%) (pcf) (%) (tsf) (tsf) (%} (psi) 
63 3.75 Tan and Qrav LEAN CLA y with SANU CL 16.6 115.4 30 16 14 75.8 4.u 14.8 27.0 BulQe 
68 4 .50 Gray SANDY LEAN CLAY CL 18.0 113.5 28 16 12 50.4 5.64 15.0 29.0 Multiple 

shear 
73 SC 22.8 26 17 9 39.3 

)JGB02 
1 GP-GM 12.5 
2 CH 14.5 106.9 NV NP NP 
4 CH 33.8 
6 CL 36.6 
8 CH 108.7 70 22 48 
10 SC 36.7 36.6 
12 CH 71.9 74 24 50 
14 0.75 Gray and tan FAT CLAY; organics CH 28.6 98.5 62 21 41 
18 CL 25.7 95.4 45 17 28 77.7 
23 Grav ooorlv araded SAND with SILT SP-SM 29.3 8.6 
28 Grav SIL TY SAND SM 61 .5 13.2 
33 Grav ooorlv araded SAND with SILT SP-SM 19.8 6 .9 
38 Gray poorly Qraded SAND with SILT SP-SM 19.6 6 .1 
43 Grav ooorlv araded SAND with SILT SP-SM 20.6 7 .7 
48 Grav FAT CLAY CH 27.3 99.6 
53 4.25 Gray FAT CLAY CH 26.4 100.0 70 22 48 99.2 2.33 5.5 22.5 Multiple 

shear 
58 4.50 Tan and arav LEAN CLAY CL 16.8 111.6 33 17 16 1.85 9.1 24.5 Bulge 
63 4.50 Gray SANDY LEAN CLAY CL 17.7 113.0 36 17 19 4 .15 14.6 26.6 Vertical 

shear 
68 SC 20.3 29 16 13 38.4 
73 CL 22.5 38 17 21 95.0 

JGB04 
0 CL-Ml 30.6 97.3 
2 Ml 36.7 
4 ML 42.9 94.2 
8 Dark gray SANDY LEAN CLAY CL 29.5 70.0 
10 CL 38.8 39 20 19 73.8 
12 CL 64.1 
14 ML 57.7 96.5 
18 0.50 Dark gray SANDY FAT CLAY; sand pockets CH 37.6 72.1 79 24 55 55.6 0.29 7.3 6.6 60 

Dearee 
23 2.00 Gray LEAN CLAY with SAND CL 20.1 113.6 42 18 24 73.3 1.44 13.9 8.3 Bulae 
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Attachment Figure B.2-4

SUMMARY OF LABORATORY TESTS 

Project No. 19.15.131 

Project: San Jacinto River Waste Pit Superfund Site 

Boring Sample Depth 
Pocket 

Torvane 
Water Dry 

Liquid Plastic Plast. 
Finer than Lab Vane Uc/UU. Failure Conf. 

Failure Pen. Soil Description uses Content Density #200 Sieve pH Shear Compr. Strain Pres. No. No. (ft) 
(!sf) 

(tsf) 
(%) (pcf) 

Limit Limit Index 
(%) (tsf) (!sf) (%) (psi) 

Type 
~-~ RennIsh-brown ::,AN• , r ~IL I r 1:1 "'y CL-ML 15.ti 1U7.1 '2.7 21 6 h!-l.6 
33 4.00 Reddish Brown FAT CLAY CH 29.0 96.5 59 39 20 98.4 1.00 1.3 11.8 60 

deoree 
38 3.75 Reddish Brown FAT CLAY CH 31.3 96.0 74 34 40 99.5 1.73 14.6 13.5 Slickensli 
43 4.00 Grav LEAN CLAY with SAND CL 18.6 116.0 42 18 24 84.3 3.36 14.8 15.3 Bulae 
48 Grav LEAN CLAY with SAND CL 17.9 30 19 11 75.5 
53 ML 20.4 92.9 
58 ML 23.0 91.5 
63 ML 27.4 NV NP NP 93.4 
68 ML 25.9 97.5 
73 ML 22.6 817 
78 ML 21.8 68.4 
83 SM 19.3 NV NP NP 46.4 
88 SM 18.4 39.2 
93 SM 17.6 NV NP NP 26.3 
98 3.50 Tan and gray FAT CLAY CH 21.4 98.0 73 23 50 0.33 5.3 35.0 Multiple 

shear 
JGB05I 

0-2 CH 100.4 98.1 
2-4 SC 81.8 41.2 
4-6 0.50 Dark arav FAT CLAY SC 28.6 85.0 32 16 16 0.30 14.8 1.7 Bulae 
6-8 0.50 Dark arav CLAYEY SAND SC 32.8 85.3 34 17 17 43.3 0.08 12.6 2.4 Bulae 

8-10 CL 55.8 86.3 
10-1 2 CL 48.5 41 18 23 82.6 
12-14 CL 46.7 70.4 
14-16 ML 22.6 51.5 
18-20 SP-SM 36.9 9.8 

JGB05 
0 SC 31.0 41.0 
2 CL 57.0 
4 CL 65.5 
6 CH 60.8 55 22 33 59.8 
8 SC 44.2 36 20 16 
10 CL 41 .7 
12 CL 70.9 77.9 
14 SC 31.2 47.2 
18 4.25 Grav LEAN CLAY with SAND CL 17.3 116.3 45 22 23 3.27 14.3 6.6 Buloe 
23 4.00 Tan LEAN CLAY with SAND CL 17.3 116.2 46 21 25 3.32 12.1 8.3 Bulne 
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Attachment Figure B.2-5

SUMMARY OF LABORATORY TESTS 

Project No. 19.15.131 

Project: San Jacinto River Waste Pit Superfund Site 

Boring Sample Depth 
-Pocket 

Torvane Water Dry Liquid Plastic Plast. Finer than Lab Vane Uc/UU. Failure Conf. 
Failure Pen. Soil Description uses Content Density #200 Sieve pH Shear Compr. Strain Pres. No. No. (ft) 

(tsf) 
(tsf) 

(%) (pcf) 
Limit Limit Index 

(%) (tsf) (tsf) (%) (psi) 
Type 

28 3.00 CL 16.4 
33 4.25 Reddish-brown FAT CLAY CH 28.4 96.0 70 37 33 1.43 2.0 11.8 Slickensli 
38 4.50 Tan FAT CLAY CH 23.5 69 24 45 99.6 
43 3.75 Grav FAT CLAY CH 27.0 96.9 71 35 36 1.87 3.6 15.3 Slickensli 
48 2.00 Gray LEAN CLAY CL 20.5 106.7 47 21 26 1.87 3.9 16.9 60 

dearee 
53 3.00 CL 17.7 
58 Tan CLAYEY SAND SC 24.2 41 .6 
63 SC 23.8 34.3 
68 SM 20.9 15.0 
73 SC 23.5 46.8 
78 Grav CLAYEY SAND SC 18.0 42.9 
83 SC 18.1 35.1 
88 CL 24.7 64 24 40 62.3 
93 3.25 Black FAT CLAY MH 111.5 41 .7 144 78 66 89.5 3.33 4.8 32.6 Bulae 
98 2.25 Grav FAT CLAY CH 24.3 101 .6 71 23 48 2.59 10.1 34.4 Bulae 

5JGB05 
0 SC 109.2 102 64 38 46.0 
2 SC 94.2 51 24 27 28.4 
4 SC 59.9 18.3 
6 SC 37.3 66 21 45 18.7 
8 CL 89.0 
10 SC 23.1 49.2 
12 3.50 Grav and brown FAT CLAY CH 20.4 11 1.0 66 23 43 85.1 2.29 15.0 3.8 Buice 
14 0.75 SC 11.8 109.0 
18 3.75 Tan SANDY LEAN CLAY CL 18.7 112.8 45 16 29 67.7 2.27 14.6 6.6 60 

dearee 
23 3.00 CL 17.5 114.8 
28 4.00 CH 28.2 
33 4.00 Reddish Brown FAT CLAY CH 26.8 98.3 65 22 43 99.7 2.31 3.5 10.8 Slickensli 
38 4.50 CH 25.9 100.7 
43 4.00 Grav FAT CLAY CH 20.7 105.2 56 19 37 97.5 3.70 3.8 13.6 Slickensli 
48 2.25 Grav FAT CLAY CH 35.6 92.5 52 19 33 98.2 1.67 5.1 15.0 Slickensli 
53 CL 26.9 
58 1.25 Grav FAT CLAY with SAND CH 24.4 106.0 52 20 32 84.4 1.49 10.6 20.5 Bulae 
63 SM 19.1 24.7 
68 SC 23.0 34.6 
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Attachment Figure B.2-6

SUMMARY OF LABO RA TORY TESTS 

Project No. 19.15.131 

Project: San Jacinto River Waste Pit Superfund Site 

Boring Sample Depth 
Pocket 

Torvane 
Water Dry 

Liquid Plastic Plast. 
Finer than Lab Vane Uc/UU. Failure Conf. 

Failure 
No. No. (ft) 

Pen. 
(tsf) 

Soil Description uses Content Density 
Limit Limit Index 

#200 Sieve pH Shear Compr. Strain Pres. 
Type (lsf) (%) (pcf) (%) (tsf) (tsf) (%) (psi) 

73 t;L-ML ,t.,t. , "L, "·' 1 ti 5 ti4.o 
78 CL 19.5 54.4 
83 CL 19.6 71.4 
88 OH 95.3 169 92 77 43.5 
93 2.00 Gray LEAN CLAY CL 26.1 100.3 41 18 23 97.8 1.67 9.8 32.6 Bulae 
98 3.50 CH 22.1 98.8 

,JGB05I 
0-2 0.50 SP 14.9 
2-4 1.00 CL 65.6 30 16 14 53.3 
4-6 1.50 Dark brown LEAN CLAY CL 25.5 89.3 97.1 0.92 14.6 1.7 Bulge 
6-8 1.50 Dark brown LEAN CLAY CL 34.9 86.7 42 18 24 95.5 1.21 8.8 2.6 Multiple 

shear 
8-10 0.50 Dark brown FAT CLAY CL 30.5 87.8 96.0 0.85 10.3 3.1 BulQe 
10-12 CL 32.9 44 17 27 93.4 
12-14 SM 24.2 NV NP NP 41.7 
14-16 SM 24.2 NV NP NP 43.3 
18-20 SM 19.8 43.7 

SJRF-
01 

0 CL 19.6 
2 SM 9.0 
4 SC-SM 15.0 
6 CL 16.5 116.9 
8 SP-SM 20.3 
13 CL 21.2 
18 CL 17.3 
23 SC 25.0 32.0 
28 SP-SM 25.2 10.1 
33 SP-SM 22.2 6.9 
38 SM 22.1 21.7 
43 CL 33.6 55.7 
48 4.25 Reddish-brown FAT CLAY CH 24.9 102.2 60 25 35 95.3 0.26 1.7 20.8 Slickensic 
53 3.00 Tan and liaht arav FAT CLAY CH 28.5 94.4 63 26 37 99.7 
58 4.25 Grav and reddish-brown LEAN CLAY CL 20.5 106.2 45 17 28 90.7 0.35 7.6 25.0 Slickensic 
63 2.50 CL 16.8 53.6 
68 CL 21.2 28 16 12 78.1 
73 4.50 CL 14.9 36 17 19 96.2 

SJRF-
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Attachment Figure B.2-7

Tolunay-Wong ~ Engin ee r s. Inc . 

Moisture, Ash, and Organic Matter of Peat and Other Organic Soils 
ASTM D 297 4 (Method C) 

Project No.: 19.15.131 Project Name: San Jacinto River Waste Pit Superfund Site 

Boring No. SJGB053 

Sample No. 

Depth 93-95' 

Soil Description CH 

Tare No . 70 .... 
C: 
a.> c Wet Weight+ Tare (a), g 93.32 
0 
u 
I-

Dry Weight+ Tare (b}, g 60.46 a.> .... 
~ 

Tare Weight (c), g 30.98 

c Tare No. A 
$ 
C: Oven Dried + Tare (d) , g 63.11 0 u 
.2 
C: Ash+ Tare (e), g 54.50 Cll 
Cl 
I-

0 
Tare Weight, gm (f}, g 33.63 

Furnace Temperature, C 440 440 440 440 

Ash Content (h), % 
70.8 

c:-
(( e-f)*100)/( d-f) 

Cll Organic Content (g), % E 29.2 
E 100-d 
::, 

Cl) Water, % by dry mass 
((a-b)/(b-c))*100 111 

Water, % by total mass 
52.7 ((a-b )/a-c))*100 

Tested By: LO 

Date: 2/8/20 Scale Ohaus E1821119172- 743 

Computed By: TB Oven Quincy Lab B-0001 

Date: 2/13/20 Furance FURN-1-10 1049000031735 -8-14 

Checked By: EEH 

Date: 2/13/20 

Our letters and reports are for the exclusive use of the CLIENT. This document shall not be reproduced, except in full. with out our prior written approval. Our letters and reports 
apply only to the material(s) tested and/or inspected and are not necessarily indicative of the quality of apparently identical material(s). 
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Attachment Figure B.2-8
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

·-
Coarse Fine Coarse Medium Fine Silt Clay 

0 0 .0 0.0 0.0 0.0 0.5 56.3 14.6 28.6 

SOIL DATA 
SYMBOL SOURCE SAMPLE DEPTH 

Material Description uses NO. (ft.) 

0 SJGB024 8-10 Brown CLAYEY SAND SC 

Tolunay-Wong Client: 

Engineers, Inc. Project: San Jacinto River Waste Pit Superfund Site 

Houston, Texas ProiectNo.: 19.15. 13 1 Fiaure 



Attachment Figure B.2-9
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse i Fine Coarse Medium Fine Silt Clay 
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SOIL DATA 
SYMBOL SOURCE 

SAMPLE 
NO. 

DEPTH 
(ft.) Material Description uses 

0 SJGB024 

Tolunay-Wong 
Engineers, Inc. 
Houston, Texas 

I 0-1 2 Brown FAT CLAY CH 

Client: 

Project: San Jacinto River Waste Pit Superfund Site 

Proiect No.: 19.15.13 L Figure 
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Attachment Figure B.2-10
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I I I I I I I I I I I I I I 

10 I II I I I I I I i 90 I 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

0 I II II I II I II 1, I I ' I 11 100 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0.0 0.0 0.0 0.0 0.1 23.7 31.4 44.8 

I 

SOIL DATA 
SYMBOL SOURCE 

SAMPLE DEPTH 
Material Description uses NO. (ft.) 

0 SJGB024 12-14 Brown and black LEAN CLAY CH 

Tolunay-Wong Client: 

Engineers, Inc. Project: San Jacinto River Waste Pit Superfund Site 

Houston. Texas Proiect No.: 19.15.131 Fiaure 



Attachment Figure B.2-11

C: 
C: .£ 

. C: 
.£ .£ -~ ~ C ·-

·- 0, ·;. ~ ~M <.O M "'~ 
100 I I II I 

I I I I I I I 
I I I I I I I 

90 I I I 
I I I I I I I 
I I I I I I I 

80 I II II I I 
I I I I I I I 
I I I I I I I 

70 I 11 11 I I 
I I I I I I I 

a: I I I I I I I 
w 60 I II I I z I I I I I I I u::: 

I I I I I I I I-z 50 I I I w I I I I I I I () 
I I I I I I I a: 

w 40 0... I 'I I I 

I I I I I I I 
I I I I I I I 

30 ' ' ' ' ' 
I I I I I I I 
I I I I I I I 

20 ' i i 

' ' ' 
I I I I I I I 
I I I I I I I 

10 i i i 

I I I I I I I 
I I I I I I I 

0 ' " I I 

100 10 

% +3" 
% Gravel 

Coarse 
0 0.0 0.0 

SYMBOL SOURCE 
SAMPLE 

NO. 

0 SJGB024 

Tolunay-Wong 
Engineers, Inc. 
Houston. Texas 

Fine 

0.0 

DEPTH 
(ft.) 

14-16 

ASTM D422 
0 0 0 

0 0 0 0 0 0 -st 0 

i:t .;- £' ~ ~ i ~ ~ "' .... .. 
'rf". I I 0 

I I I ~ I I I 
I I I I I I 

I I 1 I 10 

I I I I I I I 
I I I I ' I I I 
II II I I 

~ 
20 

I I I I I I 
I I I I I I 

II I I 

\ i 
11 30 

I I I I I 
"1J I I I I I m 

II II I :\ 40 :::0 

I I I I I 0 
m 

I I I I I I z 
-I 

II II I I I 50 0 
I I I I I I 0 
I I I I I I n )> 

:::0 
60 en I I I 

I I I I I I I m 
:::0 

I I I I I I I 
,, i i II 70 
I I I I I I I 
I I I I I I I 
I' 80 
I I I I I I I 
I I I I I I I 

i i Ii 90 
I I I I I I I 
I I I I I I I 

II 1, ' ' ' I i 100 
1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
% Sand % Fines 

Coarse Medium Fine Silt Clay 
0.0 0.3 55.3 44.4 

SOIL DATA 

Material Description uses 

Brown CLAYEY SAND SC 

Client: 

Project: San Jacinto River Waste Pit Superfund Site 

ProiectNo.: 19.15.131 Fiaure 



Attachment Figure B.2-12

ASTM D422 
c 

C: .£ 
.c 

0 0 0 .£ .£ .£ i C: ·- 0 0 0 0 ·- "' ~ 0 '<t 0 

-;:. ~ ~~ I f;;' ~ I co ~ ~ "' co "' "'~ '"' '"' '"' '"' 100 I II I I "t\ I I 0 
I I I I I I I I I I 

~ I I I 
I I I I I I I I I I I I I 

90 I II I 11 I I :, I I II 10 

I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

80 I 11 I II I 11 I I I I 11 20 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

70 I I I I I I 30 
I I I I I I I I I I I I I I 

1J 
a::: I I I I I I I I I I I I I m 
w 60 I II I I I I II 40 ::0 
z I I I I I I I I I I I I I I 

() - m LL 
I I I I I I I I I I I I I I z 

I- -l z 50 I II II I I I I 

I \ : 

II 50 () w I I I I I I I I I I I I I I 0 (_) 
a::: I I I I I I I I I I I I I I }> 

w 40 60 
::0 

Cl.. I II I I I I I , I (/) 

I I I I I I I I I I I I I m 
::0 

I I I I I I I I I I I I I I 
30 ' I II I I I I 70 

I I I I I I I I I I I I I Ii. 
I I I I I I I I I I I I I 

I"~ 
p "t: 

20 ' I I I 

i\ 
80 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

I Ii I, ' ' ' 10 
~ 90 

I I I I I I I I I I I I I I r-b k ra I I I I I I I I I I I I I I l"t) 0 I II ,, I II I ,, I, I I I I II 100 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines -

Coarse Fine Coarse Medium Fine Silt Clay 
0 0.0 0.0 0.0 0.0 0.6 73 .9 19.2 6.3 

SOIL DATA 
SYMBOL SOURCE SAMPLE DEPTH 

Material Description uses NO. (ft.) 

0 SJGB024 18-20 Brown SLLTY CLAYEY SAND SC-SM 

Tolunay-Wong Client: 

Engineers, Inc. Project: San Jacinto River Waste Pit Superfund Site 

Houston, Texas ProiectNo.: 19. 15.131 Figure 



Attachment Figure B.2-13

0::: 
LLJ 
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u:: 
fz 
LLJ 
u 
0::: 
LLJ 
Cl. 

0 

ASTM D422 
.5 .5 ~ c .5 .S ~ ~ o a a a 8 ~ 8 
MC\l_;~~M; ~~; i ;.;;lt~ 
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I I I I I I I I I I I I I I 

b 30 
' 
i\, 40 

t, 
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I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 
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I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

30 1-+--+--+-+---,+-H+-1,H-+~ 11---+-,l-#-,--+, ----ltH++-#-t--+--+-- ++H-H-+-tl-+--1-+-,-+,----ll-,+t++-+-,+-+--+--+--H-+4-+-+-+-+---+-----l 70 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

201-+--+---+-+---:-t-Ht-H-+-ff-+-t-!:r --+1 ----ltH++-#-t--+---+--+tH-H-+-tl-+-+-~----ll-+•lH-+-+-+--+--+---+t+-H-+-+---+----+-------180 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 
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0 I I, 11 I I II I, I I I I 1, 100 ,_,___.___.__.._1......,00_.....__.....__.J.........L...._u..._.__.1 o........_........._...,___.____. _ __,__.1 J.l....L...l-'-U--'-.L.......1.....--'--o....U. . ......,1 .LI......I......L.......1.....--'----'---o ...... o 1..J....L...l._.__,.___.____._o __ o--'o 1 

GRAIN SIZE - mm. 

7J 
m 
:::0 
0 
m 
z 
-I 
0 

~ 
:::0 
(/) 
m 
:::0 

%+3" 
% Gravel % Sand 

>-------- -- 1--- --- ~ - - ----;-- - --------- - - -
% Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0.0 0.0 0.0 0.0 0.2 7.7 13.0 79. 1 

SOIL DATA 
SYMBOL SOURCE SAMPLE 

NO. 
DEPTH 

(ft.) Material Description uses 
0 SJGB024 

Tolunay-Wong 
Engineers, Inc. 
Houston. Texas 

23-25 Brown FAT CLAY CH 

Client: 

Project: San Jacinto River Waste Pit Superfund Site 

Proiect No.: 19. 15.131 Fiaure 



Attachment Figure B.2-14

ASTM D422 
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g01-+--+--+--r--l -t-t-trllt-+-+----tr-+-r--trlll-----rl- t.t-1H-+--lrl--+--+--+nt-H-t-,.1l>-----+---t-+-l----,l--n-l -t-1l,++--l+--+--+--+--++-HH-+--l-+--+------1 1o 
I I I I I I I ~ I I I I I I 
I I I I I I I 1'"'- I I I I I I 

S01-+--+--+--r--l-t-t-trllt-+-+----tr-+-r--trlll-----rl----ttHH-+--tt-ll--1-t"""""c-11"\- ---H..+-: H-t----,+--+--t-+-l----,l--n-l-Hl,++--l +--+--+--+--++-HH-+--l-+--+------1 2o 
I I I I I I I I I I I I I 
I I I I I I I I I I I I I 

?01--+---l--+-+-l+Ht-llt-+-+----tr-+-t-+t-lll -t-l-ltHH-+--+t-+--+--+--l\-!-t+-H-1----,+--+--t-+-l-l--+1+!++-+-+-+--+----+---H+H-+--+---+----+-----130 

I I I I I I I I I I I I I 
I I I I I I I I I~ I I I I I 

0:::L!J 60 1---+---+---+-+-l+Ht-H-/- H-+t--#---+-t!H--+~ --l-!---4f-----H-H---H...+-t,f-+--+--+--1---fl+j1H-+-+--+---l---+--- +++1--++--+--+--+------I 40 
II I I ' I I I I II 

~ I I I I I I I I I I I I I I 
I I I I I I I I I !~ I I I I 
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I I I I I I I I I I I I I I 

0 L...J.....J._..J._J..-.,. '.....,.u.LJ...J.....1'1........1...'J........U..' ---'-' ----,J!'--'..L.L.lLI I --L-J.-----1---Lllil...Ll l --'-1.11 ----'-J.....J.. ' ..J.'-,JJ.' +i"J.J...J...J.....J....J._..J._---,,-.L,U-JL...L..J....J._-'--"--=--,,.,,....J 100 
100 10 1 0.1 0.01 0.001 

%+3" 
% Gravel 

Coarse 
0 

SYMBOL SOURCE SAMPLE 
NO. 

0 SJGB025 

Tolunay-Wong 
Engineers, Inc. 
Houston, Texas 

Fine 

DEPTH 
(ft.) 

0-2 

GRAIN SIZE - mm. 
%Sand % Fines 

Coarse Medium Fine Silt Clay 

6.s I 26.0 27.2 24.8 

SOIL DATA 

Material Description uses 

SM 

Client: 

Project: San Jacinto River Waste Pit Superfund Site 

Proiect No.: 19.15.131 Figure 

'1J 
m 
::0 
(') 
m 
z 
-i 
(') 

0 
)> 
::0 
(/) 
m 
::0 



Attachment Figure B.2-15

ASTM D 422 
C: 

C: .£ 
. C: 0 0 0 .£ .£ .£ ~ C: · - 0 0 0 0 0 ·- a:, 0 -.,. 0 

"' ;:~ ~M :it ~ ~ ~ :it <O ~ ~ N 
<O N ~ 'It 'It 'It 'It 

100 I I I --... u I I I 0 
I I I I I I I I 

..... to,'( i I I I 1---
I I I I I I I I I I "- I I I 

90 I II I I I I I 

~ 
10 

I I I I I I I I I I I ~ 
I I I I I I I I I I I I I 

80 I 11 II I I 11 I I I I 20 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

70 I 11 11 I I I I I I 11 30 
I I I I I I I I I I I I I I -u 

c::: I I I I I I I I I I I I I I m 
w 60 I II I I II II I I 40 ;:o 
z I I I I I I I I I I I I I I 0 - m LL 

I I I I I I I I I I I I I I z I- ---i z 50 I II I I II 
' 

I I II 50 0 w I I I I I I I I I I I I I I 0 (.) 
c::: I I I I I I I I I I I I I I )> 
w 40 60 

;:o 
a.. I :1 I I II I I II en 

I I I I I I I I I I I I I I m 
;:o 

I I I I I I I I I I I I I I 
30 ' I 11 II I I 70 

I I I I I I I I I I I I I I "' 
I I I I I I I I I I I I I I 

~~ 

~ 20 II I 
"U-U. 80 

I I I I I I I I I I I I I I ,..I( 
;\.IC I I I I I I I I I I I I I I "'(" 

10 I II I II ' 90 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

0 I Ii I Ii I 1, I I I I 11 100 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

% +3" 
% Gravel % Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0.0 0.0 0.0 0.0 4.4 11.4 70.1 14. 1 

SOIL DATA 
SYMBOL SOURCE SAMPLE DEPTH 

Material Description uses NO. (ft.) 

0 SJGB025 8- 10 Gray LEAN CLAY with SAND CL 

Tolunay-Wong Client: 

Engineers, Inc. Project: San Jacinto River Waste Pit Superfund Site 

Houston, Texas Proiect No.: 19.15.13 1 Fiaure 



Attachment Figure B.2-16

ASTM D 422 
C: c .S 
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0:: I I I I I I I I I I I I m 
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z I I I I I I I I I I I I I I 

() 

u:: m 
I I I I I I I I I I I I I I z I- -I z 50 I II I I I I I 50 () w I I I I I I I I I I I I I 0 u 
I I I I I I I I I I I I I I )> 0:: ;o w 

D... 
40 I II I I I I I 60 (/) 

I I I I I I I I I I I I I I m 

' ;o 
I I I I I I I I I I I I I I 

30 I ,, TI 7 I I 7 7 II ,~M: 70 
I I I I I I I I I I I I I I lb I I I I I I I I I I I I I I r:\ 20 I 

80 I IT T I T T I Cl. 
I I I I I I I I I I I I I I 'r,:1' r 

I I I I I I I I I I I I I I 
~~ ---c '--- -

"U 
10 I I ' ' I ' ' 90 T T 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

0 I I 1, I II I " ,, 
I I I I Ii 100 

100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines - -

Coarse Fine Coarse Medium Fine Silt Clay 
0 0.0 0.0 0.0 0.0 8.8 44.7 30.3 16.2 

I 
I 

I 

SOIL DATA 
SYMBOL SOURCE SAMPLE DEPTH 

Material Description uses NO. (ft.) 

0 SJGB025 10-12 SC 

Tolunay-Wong Client: 

Engineers, Inc. Project: San Jacinto River Waste Pit Superfund Site 

Houston. Texas Proiect No.: 19.15.13 1 FiQure 



Attachment Figure B.2-17

ASTM D 422 
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C .~ 
. c 0 0 0 
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0 '<t 0 
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II 20 
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I I I I I I I I I I I I I 
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-0 
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w 60 I II II I I II II I I I 40 :::0 z I I I I I I I I I I I I I I 0 - m LL 
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:::0 w 60 0... 40 I IT l I II l 7 II U) 
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20 t T 80 
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100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel ¾Sand % Fines 

Coarse Fine Coarse Medium Fine Silt I Clay 
0 0.0 0.0 0.0 0.2 0.3 38.0 61.5 

I 

SOIL DATA 
SYMBOL SOURCE SAMPLE DEPTH 

Material Description uses NO. (ft.) 

0 SJGB025 14-16 ML 

Tolunay-Wong Client: 

Engineers, Inc. Project: San Jacinto River Waste Pit Superfund Site 

Houston, Texas Proiect No.: 19.15.131 Fiaure 



Attachment Figure B.2-18
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601-l---+----1-t--1 ++ll-l---H--lt-h 1t-----lt-11--+1- ftH++-lt-11 +-+---+--ttrl++-+-t+1---lt---H-1 -+1- -tH-t111tH--l-l---+---+--- H++++-+--f--f------l40 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

501-l---+----1-t--, ++ll-l---H--lt-h 1t-----lt-11-+1--l!H++-lt-11-+-+---+--ttr1++-+-t+,-+H-141------l+H+l-hh+-+--+----++-H+++-+--+----l50 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

401-+---l-----+-t--, +HH"H-1--+t-+-l---lt-,11--+,-ttH-t-t-,1-t---+---+------+if++++-ll-, ----i-l1,,-+-+,--ll-H111-l-+-if-+-+-+-----j1++-i-+++-1----jf------j60 

I I I I I I I I I I ~ I I I 
I I I I I I I I I I 1q I I I 

301-+---l-----+-+--:+HH"H-1--+t-+-l---lt-,11 -+, -ttH-t-t-~11 +-+---+---+-ttt-+-t-H,l-+-~,1- ,- -, tH-+-+--+--+-- -H-1--+-t--t----l 70 

I I I I I I I I I I I \ I I I 
I I I I I I I I I I I t>-J~ U 

201-+---+---+-+--:++fl-H-l-~~+-l-lr ~--+,---l+H-t-t--lH---+---+--+ttt-~ --l+--+-+-+-: 4 ,-ll-1-HH-+-+----+----++~~-+--+----l80 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

101-l--+---l---'1--H4H11-4-1---ll-H'f---ll--+' --lll-l--H-!!-+--+--+-- --++~'-+-'1-+-+' - -11+4'H-+-,1-+--l--l--il--H----l-+-+--+-1l--l----l90 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

0 L..L...J..._...J..._L...-'l...L.U.J'' -'-'-....lll,--L..J,'-.ll...----1...' ...JJJ.J...U...J.L.J.......J..._...J...__J..JJI 'LLL.L....1....1.L' --'--'L..L..J..' -.IU...L , I 'LL.LL..L-'---'----,-LLLl..J....J..-'--L...-C.,,....,,-,-J 100 
100 10 1 0 .1 0 .01 0.001 

GRAIN SIZE -- mm. 

%+3" 
%Gravel %Sand 

Coarse Fine Coarse Medium Fine 
% Fines 

Silt I Clay 
0.0 0.0 0.0 0.0 13. l 65.0 21.9 

I 

SOIL DATA 
SYMBOL SOURCE SAMPLE 

NO. 
DEPTH 

(ft.) Material Description uses 

0 SJGB025 

Tolunay-Wong 
Engineers, Inc. 
Houston. Texas 

20-22 SM 

Client: 

Project: San Jacinto River Waste Pit Superfund Site 

Project No.: 19.15.131 Figure 

lJ 
m 
::0 
() 
m 
z 
-i 
() 

0 
)> 
::0 
(/) 
m 
::0 



Attachment Figure B.2-19

ASTM D422 
C: 

C -~ 
. C: a a a 

.£ -~ .Si C: ·- a a a a a ·- CX) ;t 
a ..,. a 

:.::~ ~M :;. ~ ~ :; (!) ~ ~ N 
CD (") N ~ ~ ~ ~ ~ 

100 I I I If h ~re I I 0 
I I I I I I I I I I I I I 
I I I I I I I I I I\ I I I I 

90 I I 11 I II II 

: ' I I I II 10 
I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

80 I II I II I 11 I I I 11 20 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

70 I I I II I 

~ 
I 30 

I I I I I I I I I I I I I -u 
0:: I I I I I I I I I I I I I m 
w 60 I II I II I I : 1 I I II 40 ;;o 
z I I I I I I I I I I I I I 0 - I m LL 

I I I I I I I I I I I \ I I I z 
f- -i z 50 I II I 11 I II II I w II 50 0 w I I I I I I I I I I I I 0 0 
0:: I I I I I I I I I I I I I ' 

)> 
;;o w 40 60 (/) 0.. I I I I II I I I 

I I I I I I I I I I I I I I m 
;;o 

I I I I I I I I I I I I I I 
30 I II ' ' I I I I I 70 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

20 I I I I I 80 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

10 I I I ' 90 I 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

0 I Ii It I I I I I I II 100 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0.0 0.0 0.0 0.0 1.6 54.5 43.9 

I 

SOIL DATA 
SYMBOL SOURCE SAMPLE DEPTH 

Material Description uses NO. (ft.) 

0 SJGB025 22-24 SM 

Tolunay-Wong Client: 

Engineers, Inc. Project: San Jacinto River Waste Pit Superfund Site 

Houston, Texas Proiect No.: 19.15.131 Figure 
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ASTM D422 
C: 

c: .S 
. C: 0 0 0 .£ .~ .~ ~ C ·- 0 0 0 0 0 0 ..,. 0 ·- (X) 

;:. ~ :;: - ~ i ~ ~ :it CD ~ ~ N 
CD (") N ~ - (") .. ...... 

100 I I If I ~ I I II 0 
I I I I I I I I I ~~ I I I I 
I I I I I I I I I I I I I 

90 
I I II I II I I I I I 10 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

80 I II I I II I I 20 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

70 I 11 II I I II I I I I 30 
I I I I I I I I I I I I I I 

""O 
0::: I I I I I I I I I I I I I I m 
w 60 I II I I II I I II 40 ;:a 
z I I I I I I I I I I I I I I 

() 

u:: m 
I I I I I I I I I I I I I I z I- -I z 50 I I I II II I 

t 
I 11 50 () w I I I I I I I I I I I I I 0 u 

0::: I I I I I I I I I I I I I )> 
w 40 60 

;:a 
a. I II I I I I I II C/) 

I I I I I I I I I I I ~ I 
m 
;:a 

I I I I I I I I I I I ~' 30 I II I I II I I I I II 70 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

20 I ' ' 80 I I JI I II I 11 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

10 I II I II I I I I I 11 
90 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

0 I II I II I II I ' ' ' 1, 100 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel ¾Sand % Fines 

-
Coarse Fine Coarse Medium Fine Silt Clay 

0 0.0 0.0 0.0 0.0 5.7 63.4 30.9 

SOIL DATA 
SYMBOL SOURCE 

SAMPLE DEPTH 
Material Description uses NO. (ft.) 

0 SJGB025 28-30 SM 

Tolunay-Wong Client: 

Engineers, Inc. Project: San Jacinto River Waste Pit Superfund Site 

Houston. Texas ProiectNo.: 19.15 .131 Fiaure 



Attachment Figure B.2-21

C: 
C: .~ 

. C: 
.~ -~ -~ ~ C ·-

~~ 
·- a, 

CD "' N ~ ~M 
100 I II II I I 

I I I I I I I 
I I I I I I I 

90 I II II I I 
I I I I I I I 
I I I I I I I 

80 I 11 II I I 
I I I I I I I 
I I I I I I I 

70 I I I 
I I I I I I I 

0::: I I I I I I I 
w 60 I I II I z I I I I I I I u::: 

I I I I I I I I-z 50 I II I If r w I I I I I I I () 
0::: I I I I I I I 
w 
a.. 40 I l IT I 

I I I I I I I 
I I I I I I I 

30 I I I I I 

I I I I I I I 
I I I I I I I 

20 I 

I I I I I I I 
I I I I I I I 

10 I 

I I I I I I I 
I I I I I I I 

0 I II ' I 

100 10 

% +3" 
% Gravel 

Coarse 
0 0.0 0.0 

: 
I 

I 

SYMBOL SOURCE SAMPLE 
NO. 

0 SJGB026 

Tolunay-Wong 
Engineers, Inc. 
Houston, Texas 

Fine 

0.0 

DEPTH 
(ft.) 

8-10 

ASTM D422 
a a a a a a a a a v a 

.t it ~ ~ .t CD ~ ~ N 
'It 'It 'It 'It - ..... 

Kr---
l I 0 

I I i I I I 
I I I I I I 

I 
i ~ I 

II 10 
I I I I 
I I I I I I 

I I I 20 
I I I I I I I 
I I I I I I I 
II 11 I I I 30 
I I I I I I I 

"U I I I I I I I m 
II I I I I II 40 ;:o 

I I I I I I I 
() 
m 

I I I I I I I z 
--l 

II I I I II 50 () 
I I I I I I I 0 
I I I I I I I )> 

;:o 
60 (/) II I I l II 

I I I I I I I m 
;:o 

I I I I I I I i,...,-
II I 7 l '- 70 
I I I I I I I r\x) 

) ~) I I I I I I I K, 
T ' :"""( 

~ 
80 

I I I I I I I 
I I I I I I I 
I ' ' I 90 
I I I I I I I 
I I I I I I I 

I I I I I t 100 
1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
¾ Sand % Fines 

Coarse Medium Fine Silt Clay 
0.0 3.3 14. l 59.9 22.7 

SOIL DATA 

Material Description uses 

Gray and brown LEAN CLAY with SAND CL 

Client: 

Project: San Jacinto River Waste Pit Superfund Site 

Proiect No.: 19.15.13 1 Fiaure 
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ASTM D422 
C: 

c .S 
. C: 0 0 0 .£ .S .£ ~ C ·- 0 0 0 0 0 ·- (0 0 <t 0 

;:. ~ ~ C'5 ;I; it ~ ~ ;;t i ~ ~ N 
ID M N ~ 

'It 'It '"' 
100 I II II I I rr h r--, I I I 0 

I I I I I I I I I 
\I 

I I I 
I I I I I I I I I I I I I I 

90 I II II I I 11 i I I I 10 

I I I I I I I I I I I I I I 
I I I I I I I I I I \1 I I I 

80 
I I I II i I 20 
I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

70 
I II I I II II I I 

~ 
I I 30 

I I I I I I I I I I I ~ 

-0 
a:: I I I I I I I I I I I I I I m 
w 60 I II I I II I I I II 40 :::0 
z I I I I I I I I I I I I I I 

() - m LL 
I I I I I I I I I I I I I I z 

I- -I z 50 I II II I II I II II I I I I 50 () w I I I I I I I I I I I I I I 0 () 
I I I I I I I I I I I I I I }> a:: 

:::0 w 40 60 0.. I I I II I I I I (J) 

I I I I I I I I I I I I I I m 
:::0 

I I I I I I I I I I I I I I 
30 I II I 11 I I I I I II 70 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

20 ' 80 I JI ' I' I I I I 11 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

10 I I, I I I I ' 90 I 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

0 I II I II I II ' ' I I I I 100 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

~ -
Coarse Fine Coarse Medium Fine Silt Clay 

0 0.0 0.0 0.0 0.0 1.2 33.3 65.5 

SOIL DATA 
SYMBOL SOURCE SAMPLE DEPTH 

Material Description uses NO. (ft.) 

0 SJGB026 12-14 Tan and Gray SA ND ML 

Tolunay-Wong Client: 

Engineers, Inc. Project: San Jacinto River Waste Pit Superfund Site 

Houston. Texas Proiect No.: 19.15.131 Figure 
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ASTM D422 
C: 

C _s; . C: 0 0 0 .S .S -~ ~ C: ·- 0 0 0 0 0 0 <t 0 
-;. ~ 

·- (X) 

it ..; ~ ~ t tO ~ ~ N 
tO <') N ~ ~M .. ...... 

100 I I I t, '- I I 0 
I I I I I I I I I I I I I I 
I I I I I I I I I I\ I I I I 

90 I I I II 

I ' I 

I 10 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

80 I II II I I II I I I II 20 
I I I I I I I I I I I I I I 
I I I I I I I I I I ~ I I I 

70 I 11 I I II I 

' 
I II 30 

I I I I I I I I I I I I I 
lJ 

Cl'.'. I I I I I I I I I I I ~ I I I m 
UJ 60 I I I II II I 

1~11 
40 ::0 z I I I I I I I I I I I ~~ 

() 

U:: m 
I I I I I I I I I I I I I I z I- -I z 50 I I I II II I I I 50 () UJ I I I I I I I I I I I I I I 0 (_) 

Cl'.'. I I I I I I I I I I I I I I )> 

UJ 40 60 
::0 

a. I I I I I I I II (/) 

I I I I I I I I I I I I I I m 
::0 

I I I I I I I I I I I I I I 
30 I 11 I 11 I I I I I 11 70 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

20 I I 
80 I I I 11 I 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

10 I II I II I II I I I II 90 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

0 I " I II I II II I I I I 1, 100 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0.0 0.0 0.0 0.0 1.4 43.2 55.4 

SOIL DATA 
SYMBOL SOURCE SAMPLE DEPTH 

Material Description uses NO. (ft.) 

0 SJGB026 20-22 ML 

Tolunay-Wong Client: 

Engineers, Inc. Project: San Jacinto River Waste Pit Superfund Site 

Houston. Texas ProiectNo.: 19.15.131 Fiaure 
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ASTM D422 
<= c: .S 

. <= 0 0 0 .E .E .Si C ·- 0 0 0 0 0 0 ...- 0 ·-"' ~ ~ ~M ~ ;; ~ ~ ~ <D ~ ~ N 
<D M N ~ .. ...... 

100 I II II I I - ~i,. I I I I 0 
I I I I I I I I I "~ I I I I 
I I I I I I I I I I I I I 

90 
I II II I I I I I 10 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

80 I 11 I I 11 I I 11 20 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

70 I I I II II I I I 30 
I I I I I I I I I I I I I I 

-0 
0::: I I I I I I I I I I I I I I m 
w 60 I I II I II I I I I II 40 ::0 
z I I I I I I I I I I I I I I 

() 

u:: m 
I I I I I I I I I I I I I I z 

I- -i z 50 I II I II I II I II I I II 50 () w I I I I I I I I I I I I I I 0 0 
0::: I I I I I I I I I I I I I )> 
w 40 60 

::0 
a.. I I 11 I I I I (f) 

I I I I I I I I I I I I I I m 
::0 I I I I I I I I I I I' I I I 

30 I II I I I 1 I I II 70 
I I I I I I I I I I I I I I 
I I I I I I I I I I I \ I I I 

20 I II I \i II 80 
I I I I I I I I I I I I 
I I I I I I I I I I I I I 

10 I II I I ' 1, 
90 

I I I I I I I I I I I I I - - - l 

~ -::: -I I I I I I I I I I I I I I 
0 I II I II I II II I I I I II 100 

100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium I Fine Silt Clay 
0 0.0 0.0 0.0 0.0 4.9 I 86.3 3.5 5.3 ' 

I 
I 
I 

i 
I 

SOIL DATA 
SYMBOL SOURCE 

SAMPLE DEPTH 
Material Description uses NO. (ft.) 

0 SJGB028 28 Gray poorly graded SAND with SILT SP-SM 

Tolunay-Wong Client: 

Engineers, Inc. Project: San Jacinto River Waste Pit Superfund Site 

Houston. Texas Proiect No.: 19.15.1 31 Figure 
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ASTM D422 
c 

C: .£ 
. c 0 0 0 .£ .£ .£ ~ C ·- 0 0 0 0 0 0 -<t 0 

:; ~ ·- co 
.t .. \i' ~ .t i ~ ~ N 

<D 0, N~ ~M ...... 
100 I I I II n r-,~ I I 0 

I I I I I I I I I I I I I 
I I I I I I I I I I I I I 

90 I I I II II I I I 10 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

80 I II I I II I I I ' II 20 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

70 I T l II I I I r l II 30 
I I I I I I I I I I I I I I 

"U 
er: I I I I I I I I I I I I I I Ill 
UJ 60 I l II I II I l l l 40 ::0 

() z I I I I I I I I I I I I I I Ill u:: I I I I I I I I I I I I I I z I- -I z 50 I II I I II I ' ' II 50 () UJ I I I I I I I I I I I I I I 0 () 
I I I I I I I I I I I I I I )> er: 

::0 UJ 40 60 (f) a.. I 11 I II I II I I II 

I I I I I I I I I I I I I Ill 
I , ) ::0 

I I I I I I I I I I I I I 
30 ' 70 I I II I II I I I II 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

20 ' ' 80 I I I I 

I I I I I I I I I I I \l; I 
I I I I I I I I I I I I 

10 I II ' ' ' ' I 
90 -I I I I I I I I I I I I I T~ - -..r ,-..>-<-.., ~ 

~ ~ - '- !""v i--u I I I I I I I I I I I I I I 
0 I 1, ' I I ' ' ' ' 100 

100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0.0 0.0 0.0 0.0 3.2 88.5 3.3 5.0 

SOIL DATA 
SYMBOL SOURCE SAMPLE DEPTH 

Material Description uses NO. (ft.) 

0 SJGB028 33 Gray poorly graded SAND with SILT SP-SM 

Tolunay-Wong Client: 

Engineers, Inc. Project: San Jacinto River Waste Pit Superfund Site 

Houston. Texas Proiect No.: 19.15.131 Fiaure 
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ASTM D422 
c 

C .£ 
. c 0 0 0 .S .£ .~ ~ C · - 0 0 0 0 0 0 '<t 0 ·- co ;:. ~ ~~ <t it ~ ~ i <O ~ ~ N 

<O (') N ~ 'It, 'It, 'It, 'It, 'It, 

100 I I I IT I I 0 
I I I I I I I I I\ I I I I I 
I I I I I I I I I ~ I I I I 

90 I II I I II \ I I i 10 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

80 
I 11 II I II I II I I I ! II 20 
I I I I I I I I I 

: ' I I I I 
I I I I I I I I I I I I I 

70 
I I II I I I I ii 30 
I I I I I I I I I I I I I I 

"U 
0:: I I I I I I I I I I I I I I m 
w 60 I II I I I I I 40 ;o 
z I I I I I I I I I I I I I I 

() - m LL 
I I I I I I I I I I I I I I z 

~ --; z 50 I II I Ir I I ' l II 50 () w I I I I I I I I I I 
) 

I I I 0 (.) 
I I I I I I I I I I I I I I )> 0:: ;o w 40 7 ' l 60 (/) a. I II I II I II 

I I I I I I I I I I I I I I m 
;o 

I I I I I I I I I I I I I I 
30 I I I I I 70 

I I I I I I I I I I I \: I I 
I I I I I I I I I I I I I 

20 I 

\: 
80 

I I I I I I I I I I I I 
I I I I I I I I I I I I 

I, ' I I, ' 1, 
90 10 

I \ ~IJ. I I I I I I I I I I I k) I I I .,; - ._..,,. .._, -I I I I I I I I I I I - ~ ,.. ~ -
0 I " ' I I, II I I ' ' I, 100 

100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel % Sand % Fines -

Coarse Fine Coarse Medium Fine Silt Clay 
0 0.0 0.0 0.0 0.0 10.5 83.5 1.0 5.0 

! 

SOIL DATA 
SYMBOL SOURCE SAMPLE DEPTH 

Material Description uses NO. (ft.) 

0 SJGB028 38 Gray poorly graded SAND with SILT SP-SM 

Tolunay-Wong Client: 

Engineers, Inc. Project: San Jacinto River Waste Pit Superfund Site 

Houston, Texas Proiect No.: 19.15.13 1 Fiaure 
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ASTM D422 
C: 

C: -~ 
. C: 0 0 0 .£ .£ .S ~ C: ·- 0 0 0 0 0 0 "<t 0 

-; ~ ·- co 
.t i ~ \i .t <D ~ ~ N 

<D M N ~ ~M 'It 'It 'It 'It 

100 I I I II -- µ I I 0 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

90 I I I II ' : I I 10 

I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

80 I II I I 

1) 1 

I I 20 
I I I I I I I I I I I I I 
I I I I I I I I I I I I I 

70 I 11 I II I II I I I 11 30 
I I I I I I I I I I I I I I -u 

0::: I I I I I I I I I I I I I I m 
w 60 I I I I I I 11 40 ;;o 
z I I I I I I I I I I I I I I 0 
u:::: m 

I I I I I I I I I I I I I I z 
f- ---l z 50 I I I I I I I 50 0 w I I I I I I I I I I I I I I 0 l) 

I I I I I I I I I I I I I I )> 0::: ;;o w 40 60 (/) 0.. I II I I I I I I I 
I I I I I I I I I I I I I I m 

;;o 
I I I I I I I I I I I I I 

30 I 
.._ 

70 I 11 I I 

~ 
I I I 

I I I I I I I I I I I I I 
I I I I I I I I I I I I I 

20 I I I 
80 I I I 

I I I I I I I I I I I 
\ I 

I 
I I I I I I I I I I I I I 

10 I I II I I I I I 90 
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GRAIN SIZE - mm. 

% +3" 
% Gravel %Sand % Fines 
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0 0.0 0.0 0.0 0.0 27.7 67.7 1.6 3.0 

SOIL DATA 
SYMBOL SOURCE SAMPLE DEPTH 

Material Description uses NO. (ft.) 

0 SJGB028 43 Gray poorly graded SAND SP 

Tolunay-Wong Client: 

Engineers, Inc. Project: San Jacinto River Waste Pit Superfund Site 

Houston. Texas Proiect No.: 19.15.131 Fiaure 



Attachment Figure B.2-28
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GRAIN SIZE - mm. 

%+3" 
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SOIL DATA 
SYMBOL SOURCE SAMPLE DEPTH 

Material Description uses NO. (ft.) 

0 SJGB029 23 Gray poorly graded SAND with SILT SP-SM 

Tolunay-Wong Client: 

Engineers, Inc. Project: San Jacinto River Waste Pit Superfund Site 

Houston, Texas Proiect No.: 19.15.131 Figure 
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GRAIN SIZE - mm. 

%+3" 
% Gravel % Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0.0 0.0 0.0 0.0 6.5 80.3 6.7 6.5 

SOIL DATA 
SYMBOL SOURCE 

SAMPLE DEPTH 
Material Description uses NO. (ft.) 

0 SJGB029 28 Gray SIL TY SAND SM 

Tolunay-Wong Client: 

Engineers, Inc. Project: San Jacinto River Waste Pit Superfund Site 

Houston. Texas Proiect No.: 19.15. 131 Figure 



Attachment Figure B.2-30
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines - -

Coarse Fine Coarse Medium Fine Silt Clay 
0 0.0 0.0 0.0 0.0 16.0 77.1 2.1 4 .8 

SOIL DATA 
SYMBOL SOURCE SAMPLE DEPTH 

Material Description uses NO. (ft.) 

0 SJGB029 33 Gray poorly graded SAND with SILT SP-SM 

Tolunay-Wong Client: 

Engineers, Inc. Project: San Jacinto River Waste Pit Superfund Site 

Houston. Texas Proiect No.: 19.15.131 Fiaure 



Attachment Figure B.2-31
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GRAIN SIZE - mm. 
% Gravel % Sand % Fines %+3" 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0.0 0.0 0.0 0.0 11.l 82.8 2.3 3.8 

SOIL DATA 
SYMBOL SOURCE SAMPLE DEPTH 

Material Description uses NO. (ft.) 

0 SJGB029 38 Gray poorly graded SAND with SILT SP-SM 

Tolunay-Wong Client: 

Engineers, Inc. Project: San Jacinto River Waste Pit Superfund Site 

Houston, Texas Proiect No.: 19.1 5.131 Fiaure 
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SOIL DATA 
SYMBOL SOURCE 
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DEPTH 
(ft.) Material Description uses 

0 SJGB029 

Tolunay-Wong 
Engineers, Inc. 
Houston. Texas 

43 Gray poorly graded SAND with SILT SP-SM 

Client: 

Project: San Jacinto River Waste Pit Superfund Site 

Proiect No.: 19.15.131 Fiaure 
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Attachment Figure B.2-33
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SOIL DATA 

Material Description uses 

Gray FAT CLAY CH 

Client: 

Project: San Jacinto River Waste Pit Superfund Site 

ProiectNo.: 19.15 .1 31 Fiaure 
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SOIL DATA 

Material Description uses 

ML 

Client: 

Project: San Jacinto River Waste Pit Superfund Site 

Proiect No.: 19.15.13 1 Figure 
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GRAIN SIZE - mm. 

%+3" % Gravel % Sand % Fines 
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0 0.0 0.0 0.0 0.0 13.2 18.4 68.4 

SOIL DATA 
SYMBOL SOURCE SAMPLE DEPTH 

Material Description uses NO. (ft.) 

0 SJGB047 78 ML 

Tolunay-Wong Client: 

Engineers, Inc. Project: San Jacinto River Waste Pit Superfund Site 

Houston. Texas Proiect No.: 19. 15.13 1 Figure 
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GRAIN SIZE - mm. 
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% Gravel %Sand % Fines c---
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0 0.0 0.0 0.0 0.0 23 .2 37.6 39.2 
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SOIL DATA 
SYMBOL SOURCE SAMPLE DEPTH 

Material Description uses NO. (ft.) 

0 SJGB047 88 SM 

Tolunay-Wong Client: 

Engineers, Inc. Project: San Jacinto River Waste Pit Superfund Site 

Houston, Texas Proiect No.: 19.15.13 1 Figure 
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GRAIN SIZE - mm. 

%+3" 
% Gravel ¾Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0.0 0.0 0.0 0.0 0.6 1.3 32.7 65.4 

SOIL DATA 
SYMBOL SOURCE SAMPLE DEPTH 

Material Description uses NO. (ft.) 

0 SJGB050 0-2 CH 

Tolunay-Wong Client: 

Engineers, Inc. Project: San Jacinto River Waste Pit Superfund Site 

Houston, Texas ProiectNo.: 19.15.13 1 Figure 
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0.0 0.0 0.0 15.4 5.9 27.2 51.5 
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SOIL DATA 
SYMBOL SOURCE SAMPLE DEPTH 

Material Description uses NO. (ft.) 

0 SJGB050 14-16 ML 

Tolunay-Wong Client: 

Engineers, Inc. Project: San Jacinto River Waste Pit Superfund Site 

Houston. Texas Proiect No.: 19.15.13 1 Figure 
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SOIL DATA 
SYMBOL SOURCE SAMPLE DEPTH 

Material Description uses NO. (ft.) 

0 SJGB053 38 Tan FAT CLAY CH 

Tolunay-Wong Client: 

Engineers, Inc. Project: San Jacinto River Waste Pit Superfund Site 

Houston, Texas Proiect No.: 19.15.13 I Fkmre 
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 
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SOIL DATA 
SYMBOL SOURCE SAMPLE DEPTH 

Material Description uses NO. (ft.) 

0 SJGB053 58 Tan CLAYEY SAND SC 

Tolunay-Wong Client: 

Engineers, Inc. Project: San Jacinto River Waste Pit Superfund Site 

Houston, Texas Proiect No.: 19.15.131 Figure 
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0.0 0.0 0.0 0.4 8.5 48.2 42.9 

SOIL DATA 
SYMBOL SOURCE SAMPLE DEPTH 

Material Description uses NO. (ft.) 

0 SJGB053 78 Gray CLAYEY SAND SC 

Tolunay-Wong Client: 

Engineers, Inc. Project: San Jacinto River Waste Pit Superfund Site 

Houston, Texas Proiect No.: 19.1 5.1 3 1 Figure 
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GRAIN SIZE - mm. 
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% Gravel %Sand % Fines 
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SOIL DATA 
SYMBOL SOURCE SAMPLE DEPTH 

Material Description uses NO. (ft.) 

0 SJGB053 93 Black FAT CLAY; organics MH 

Tolunay-Wong Client: 

Engineers, Inc. Project: San Jacinto River Waste Pit Superfund Site 

Houston. Texas Proiect No.: 19.15.1 31 Figure 
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0.0 0.0 I 0.0 0.0 19.9 38.4 4 1.7 

SOIL DATA 
SYMBOL SOURCE SAMPLE DEPTH 

Material Description uses NO. (ft.) 

0 SJGB058 12-14 SM 

Tolunay-Wong Client: 

Engineers, Inc. Project: San Jacinto River Waste Pit Superfund Site 

Houston. Texas ProiectNo.: 19.15.1 3 1 Figure 



Attachment Figure B.2-44

ASTM D422 
c 

C: .£ 
. c 

O O 0 -~ .S .S ~ C ·- 0 0 0 0 ·- <X) 0 0 st 0 ;. ~ ~ (') ;i; ~ ~ ~ ; w ~ ~ N <O C') N ~ 'It, .. 'It, 

100 I II I I fl ~I\ I I II 0 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 90 I II I II I II I I I II 10 
I I I I I I I I I I I I I 
I I I I I I I I I ~ I I I I I 80 I I II I I I' I I I I 20 
I I I I I I I I I 't I I I I 
I I I I I I I I I I I\ I I I I 

70 I II I I fl I 

' 
I II 30 

I I I I I I I I I I I I I 
"1J a:: I I I I I I I I I I I I I m w 60 I I [I I fl I I I I II 40 ;:u 

z I I I I I I I I I I I I~: I () - m LL 
I I I I I I I I I I I I z f- -i z 50 I I [I I I' I I i\ 1; 

50 () w I I I I I I I I I I I 0 (.) 
a:: I I I I I I I I I I I I ,~ y )> 

;:u w 40 60 (/) (L I II I I ' I ' ' ' I 

I I I I I I I I I I I I I I m 
;:u I I I I I I I I I I I I I I 

30 ' II I I II I ' ' I I 70 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

20 I I' ' 
u 

/ I 
J 80 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

10 I I II I J ; ,, 
90 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

0 I I I I! I I I I I I It 100 100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0.0 0.0 0.0 1.5 22.7 32.5 43.3 

SOIL DATA 
SYMBOL SOURCE SAMPLE DEPTH 

Material Description uses NO. (ft.) 

0 SJGB058 14-1 6 SM 

Tolunay-Wong Client: 

Engineers, Inc. Project: San Jacinto River Waste Pit Superfund Site 

Houston. Texas Proiect No.: 19.1 5.13 1 Figure 
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GRAIN SIZE - mm. 

% +3" 
% Gravel % Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0.0 0.0 0.0 4.5 12.2 39.6 43.7 

SOIL DATA 
SYMBOL SOURCE SAMPLE DEPTH 

Material Description uses NO. (ft.) 

0 SJGB058 18-20 SM 

Tolunay-Wong Client: 

Engineers, Inc. Project: San Jacinto River Waste Pit Superfund Site 

Houston. Texas Proiect No.: 19.15.131 Figure 
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0.0 21.2 5.3 9.8 23. 1 28.2 12.4 

SOIL DATA 
SYMBOL SOURCE SAMPLE DEPTH 
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Project No.: 19.1 5.1 31 Figure _ _ _ I TOLUNAY-WONG ENGINEERS, INC. 
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Type of Test: 0-1 Failure, tsf 3.61 

Unconsolidated Undrained 0-3 Failure, tsf 0.27 

Sample Type: Undisturbed Client: 

Description: Brown FAT CLAY 

Project: San Jacinto River Waste Pit Superfund Si te 

LL= 133 PL= 51 Pl= 82 

Assumed Specific Gravity= 2.70 Source of Sample: SJGB024 Depth: 10--1 2 

Remarks: Test method: ASTM D2850 

Failure type: Bulge Proj. No.: 19.15.13 1 Date Sampled: 9/ 18/19 

TRIAXIAL SHEAR TEST REPORT 
Tolunay-Wong Engineers, Inc. 

Figure Houston Texas 
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Source of Sample: SJGB024 Depth: 10-1 2 
Project No.: 19.15. 131 Figure _ _ _ I TOLUNAY-WONG ENGINEERS, INC. 
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Type of Test: <J1 Failure, tsf 0.55 

Unconsolidated Undrained 03 Failure, tsf 0.32 

Sample Type: Undisturbed Client: 

Description: Brown and black LEAN CLAY 

Project: San Jacinto River Waste Pit Superfund Site 

Assumed Specific Gravity= 2.70 Source of Sample: SJGB024 Depth: 12-14 

Remarks: Test method: ASTM D2850 

Failure type: Bulge Proj. No.: 19.1 5.13 1 Date Sampled: 9/ 18/19 

TRIAXIAL SHEAR TEST REPORT 
Tolunay-Wong Engineers, Inc. 

Figure Houston Texas 



Attachment Figure B.2-58

0.25 LJ 0.25 2J 
~ 

./ 0.2 _,,- 0.2 

en / en en en 
~ 0.15 ~ 0.15 -

I en (/) 

.... - 0]? .9 ~ 
<11 iii ·s: 0.1 ·s: 0.1 Q) 

I Q) 
0 0 

0.05 0.05 I 
0 0 

0% 8% 16% 0% 8% 16% 

0.25 2J 0.25 
~ 

0.2 0.2 

en 
en 
Q) 

0.15 .... 
en 
0~ 
iii ·s: 0.1 
Q) 

0 

en 
en 
~ 0.15 en 
0~ 
iii ·s: 0.1 Q) 

0 

0.05 0.05 

0 0 
0% 8% 16% 0% 8% 16% 

0.24 Peak Strength 
Total 

a= 0.11 tsf 

a= 0.0 deg 

tan a= 0.00 
0.16 

-en -d-

0.08 / 
/ 

0 __,___....,~~----=--=-=-----~/~~ 0 0.08 0.16 0.24 0.32 0.4 0.48 

p, tsf 
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Project No.: 19. 15.13 1 Figure __ _ I TOLUNAY-WONG ENGINEERS, INC. 
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TRIAXIAL SHEAR TEST REPORT 
Tolunay-Wong Engineers, Inc. 

Houston Texas 
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Type of Test: <f1 Failure, tsf 1.41 

Unconsolidated Undrained Cf3 Failure, tsf 0.48 

Sample Type: Undisturbed Client: 

Description: Brown SILTY CLAYEY SAND 

Project: San Jacinto River Waste Pit Superfund Site 

Assumed Specific Gravity= 2.70 Source of Sample: SJGB024 Depth: I 8-20 

Remarks: Test method: ASTM D2850 

Failure type: Bulge Proj. No.: 19. 15.131 Date Sampled: 9/ 18/19 

TRIAXIAL SHEAR TEST REPORT 

Tolunay-Wong Engineers, Inc. 
Figure Houston Texas 
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Stress Paths: o indicates peak + indicates end 
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Project: San Jacinto River Waste Pit Superfund Site 
Source of Sample: SJGB024 Depth: 18-20 
Project No.: 19.15.131 Figure __ _ I TOLUNAY-WONG ENGINEERS, INC. 
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Project: San Jacinto River Waste Pit Superfund Site 
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TRIAXIAL SHEAR TEST REPORT 
Tolunay-Wong Engineers, Inc. 

Houston Texas 
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Sample Type: Undisturbed Client: 
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Project: San Jacinto River Waste Pit Superfund Site 
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Assumed Specific Gravity= 2.70 Source of Sample: SJGB024 Depth: 28-30 

Remarks: Test method: ASTM D2850 

Failure type: Bulge Proj. No.: 19.15.131 Date Sampled: 9/ 18/19 

TRIAXIAL SHEAR TEST REPORT 

Tolunay-Wong Engineers, Inc. 
Figure Houston Texas 
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Project: San Jacinto River Waste Pit Superfund Site 

LL= 36 PL= 18 Pl= 18 

Specific Gravity= 2.7 Source of Sample: SJGB025 Depth: 2-4 

Remarks: 

Test Method: ASTM 02850 Proj. No.: 19.1 5.131 Date Sampled: 9/ 18/19 
Failure Type: Bulge TRIAXIAL SHEAR TEST REPORT 

Tolunay-Wong Engineers, Inc. 
Figure Houston Texas 
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Project: San Jacinto River Waste Pit Superfund Site 
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Specific Gravity= 2.75 Source of Sample: SJGB025 Depth: 4-6 
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Test Method: ASTM D2850 Proj. No.: 19.1 5.13 1 Date Sampled: 9/ 19/19 
Fai lure Type:Multiple Shear TRIAXIAL SHEAR TEST REPORT 

Tolunay-Wong Engineers, Inc. 
Figure Houston Texas 
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Sample Type: Undisturbed Client: 

Description: Brown SANDY LEAN CLAY 

Project: San Jacinto River Waste Pit Superfund Site 

LL= 33 PL= 17 Pl= 16 

Specific Gravity= 2.8 Source of Sample: SJGB025 Depth: 12-14 

Remarks: 

Test Method: ASTM 02850 Proj. No.: 19. 15.1 31 Date Sampled: 9/ 19/19 
Failure Type: Bulge TRIAXIAL SHEAR TEST REPORT 

Figure 
Tolunay-Wong Engineers, Inc. 

Houston Texas 



Attachment Figure B.2-72

2 -2.J 
1.6 

rJ) 
rJ) 

~ 1.2 
(/) 

0 ~ 
iii 
·5 0 .8 
Q) 

0 

0.4 

I/ 0 
0% 

2l2J 

1.6 

rJ) 
rJ) 
Q) 
'-

u5 
0~ 
iii 

1.2 

·5 
Q) 

0 .8 
0 

0.4 

0 
0% 

1.2 

0.8 

-2 
,:j-

0.4 

V 
/ 

V 
/ 

V 
8% 

8% 

Peak Strength 
Total 

a= 0.84 tsf 
a= 0.0 deg 

tan a= o.oo 

2 ~ 

./ 
1 6 

rJ) 
rJ) 
Q) 
'-

u5 
0 ~ 
iii 

1.2 

·5 
Q) 

0.8 
0 

0.4 

16% 
0 

0% 8% 16% 

2~ 

1.6 

rJ) 
rJ) 

~ 1.2 
u5 
O 11 
iii 
·5 0.8 Q) 

0 

0.4 

16% 
0 

0% 8% 16% 

/ 
/ 

/v 
OL,------'-----<-..,,.._,. _ _ _.___----=-'~----'-----,J-:=---,..__---,-L,,..----'----:':--- ----'-----=.....J 

0 0.4 0.8 1.2 1.6 2 2.4 

p, tsf 
Stress Paths: o indicates peak + indicates end 

Client: 

Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB025 Depth: 12-14 

Project No.: 19.1 5.13 1 Figure _ _ _ I TOLUNA Y-WONG ENGINEERS, INC. 



Attachment Figure B.2-73

0.9 Results I ! I I I I -
I t l- I I c.~ 0.709 I : I 

-
I 

f -
I 

-I- --I-
i - I , __ 1-

<I>, deg 0 i i I I 

Tan(<!>) 0 I I --i - I I 
I 

t I l ~ ! I I - - N,._. I _j 

I ,e:'.::=. j ' .,___ - 7. ~ -
I 0.6 I " I - I I ' / I I ~t I .l!l I I ' 

·--+-
cJi 1r- I --1 i I ' ,-1-1- -1' 

~ ,_ 
- I-rn I I"\ 

~ ' I I I 7 - I-I-I- -

i 
f- 1-1-1-

I 1, 
in I I I I j\ I I-I-

ro / -I I I 

II I I ' Q) - r\1- I-.J:: ' I I 
(I) j I - ' ! ;- ,_1-1-

I I 0.3 I ! I ~~-I-

L ~~ 1- 1-1-

I/ -
-1--t-

- I-

I I 1-1-1-

I I 1 !- ,_ i I I ' :- I-I-

I I - i I i I -- I -
: -tl-

I-

0 I I I I I 
0 0.3 0.6 0.9 1.2 1.5 1.8 

Normal Stress, tsf 

1.5 I . : I I_ 

' 
; I Al Sample No. 1 

I l : I ; Hf-I ~ 

Water Content, % I 9.1 I -r-r -, 
1.25 -- Dry Density, pct 104.9 

/ <ii Saturation, % 84.8 R I/ f- 1- ~ :.:, 

I 
~-~ ·c Void Ratio 0.6074 / ,_ 

I - 1 I Diameter. in. 2.80 .El I i I/ 
cJi Height, in. 5.66 
C/l I I I Q) I Water Content, % 20.9 .... ,_ -in 0.75 I 

Dry Density, pct 104.9 .... I/ I I en 0 

1/ t- (I) Saturation, % 93.0 ro ·- ~~ f-
Void Ratio 0.6074 ·;;: 

~ Q) I/ I Diameter, in. 2.80 0 0.5 I I I I ~ -,_ 
I 

~ I I- Height, in. 5.66 
I Strain rate, %/min. 1.00 

0.25 I I ' I Back Pressure, psi 0.00 
I I I -~ I-

' --+---i--- ! I Cell Pressure, psi 1.70 Of I I 
0 1.5 3 4.5 6 Fail. Stress, tsf 1.42 

Axial Strain, % 
Ult. Stress, tsf 

U1 Failure, tsf 1.54 
Type of Test: 

Unconsolidated Undrained 
U3 Failure, tsf 0. 12 

Sample Type: Undisturbed Client: 

Description: Tan and Gray LEAN CLAY with 

SAND Project: San Jacinto River Waste Pit Superfund Site 

LL= 41 PL= 18 Pl= 23 

Specific Gravity= 2.7 Source of Sample: SJGB026 Depth: 4-6 

Remarks: 

Test Method: ASTM D2850 Proj. No.: 19.1 5. 13 1 Date Sampled: 
Failure Type: Vertical TRIAXIAL SHEAR TEST REPORT 

Tolunay-Wong Engineers, Inc. 
Figure Houston Texas 



Attachment Figure B.2-74

Client: 

en 
en 
Q) 
L. 

u5 
Q]i 
iii ·s; 
Q) 

0 

en 
en 

2 _2_J 

1.6 

1.2 

V 0.8 

I 0.4 

~ 0 
0% 3% 

2~ 

1.6 

/\ en 
en 
Q) 1.2 I L. 

u5 
0~ 
iii ·s; 0.8 
Q) 

0 

0.4 

0 
6% 0% 3% 6% 

2~ 

1.6 

en 

~ 1.2 1----+-- - +----+-- - -+-----I 
u5 
oi 
iii 

en 
Q) 
L. 1.2 
u5 

-~ 0.8 
0 

0 $1 
iii ·s; 0.8 
Q) 

0 

0.4 t--- - +---+---+----+-----l 0.4 

0 
0% 3% 6% 

0 
0% 3% 6% 

1.2 Peak Strength 
Total 

a== 0.71 tsf 

a = 0.0 deg 

tan a= o.oo 
0.8 

-£l / 
ci- /v 

0.4 1------+-- -+-v----+--+---+----+-- -1-------+- -l----+----+- --+-------l 

/ 

/v 
OL------1.:........i. __ ..,...,_ __ ...,__ _ ___,'-------'---.,..J-,---L-----'------'----!-----'--_, 

0 0.4 0.8 1.2 1.6 2 2.4 

p, tsf 
Stress Paths: o indicates peak + indicates end 

Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB026 Depth: 4-6 

Project No.: 19.15.131 Figure __ _ I TOLUNA Y-WONG ENGINEERS, INC. 



Attachment Figure B.2-75
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Sample Type: Undisturbed Client: 

Description: Gray LEAN CLAY 

Project: San Jacinto River Waste Pit Superfund Site 

Specific Gravity= 2. 7 Source of Sample: SJGB026 Depth: 6-8 

Remarks: 

Test Method: ASTM 02850 Proj. No.: 19.15.131 Date Sampled: 
Failure Type: Multiple Shear TRIAXIAL SHEAR TEST REPORT 

Tolunay-Wong Engineers, Inc. 
Figure Houston Texas 



Attachment Figure B.2-76
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Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB026 Depth: 6-8 

Project No.: 19.15.131 Figure __ _ I TOLUNA Y-WONG ENGINEERS, INC. 



Attachment Figure B.2-77
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Type of Test: 

Unconsolidated Undrained 
0-3 Failure, tsf 0.22 

Sample Type: Undisturbed Client: 

Description: Gray and brown LEAN CLAY with 

SAND Project: San Jacinto River Waste Pit Superfund Site 

LL= 35 PL= 17 Pl= 18 

Specific Gravity= 2.7 Source of Sample: SJGB026 Depth: 8-10 

Remarks: 

Test Method: ASTM D2850 Proj. No.: 19.15.13 I Date Sampled: 
Failure Type: Multiple Shear TRIAXIAL SHEAR TEST REPORT 

Tolunay-Wong Engineers, Inc. 
Figure Houston Texas 



Attachment Figure B.2-78
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Stress Paths: o indicates peak + indicates end 

Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB026 Depth: 8-10 

Project No.: 19.15.131 Figure __ _ I TOLUNAY-WONG ENGINEERS, INC. 



Attachment Figure B.2-79
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Type of Test: 

Unconsol idated Undrained 
CJ3 Failure, tsf 0.32 

Sample Type: Undisturbed Client: 

Description: Tan and Gray SAND 

Project: San Jacinto River Waste Pit Superfund Site 

LL= NV Pl=NP 
Specific Gravity= 2.75 Source of Sample: SJGB026 Depth: 12-14 

Remarks: 

Test Method: ASTM 02850 Proj. No.: 19.15.131 Date Sampled: 
Failure Type: Bulge TRIAXIAL SHEAR TEST REPORT 

Tolunay-Wong Engineers, Inc. 
Figure Houston Texas 



Attachment Figure B.2-80
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Stress Paths: o indicates peak + indicates end 

Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB026 Depth: 12-14 

Project No.: 19.15. 13 1 Figure __ _ I TOLUNA Y-WONG ENGINEERS, INC. 



Attachment Figure B.2-81
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Type of Test: CJ1 Failure, tsf 0.3 1 

Unconsolidated Undrained 
cr3 Failure, tsf 0.1 4 

Sample Type: Undisturbed Client: 

Description: Black FAT CLAY; Organics 

Project: San Jacinto River Waste Pit Superfund Site 

LL= 151 PL= 44 Pl= 107 

Assumed Specific Gravity= 2.70 Source of Sample: SJGB027 Depth: 2 

Remarks: Test method: ASTM 0 2850 

Failure type: Bulge Proj. No.: 19.15.13 I Date Sampled: 1/29/20 

TRIAXIAL SHEAR TEST REPORT 

Tolunay-Wong Engineers, Inc_ 
Figure Houston Texas 



Attachment Figure B.2-82
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Source of Sample: SJGB027 Depth: 2 

Project No.: 19.1 5.1 3 1 Figure ___ _ I TOLUNAY-WONG ENGINEERS, INC. 



Attachment Figure B.2-83
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Type of Test: 0-1 Failure, tsf 0.43 

Unconsolidated Undrained 0-3 Failure, tsf 0.25 

Sample Type: Undisturbed Client: 

Description: Gray CLAYEY SAND 

Project: San Jacinto River Waste Pit Superfund Site 

LL= 41 PL= 2 1 Pl= 20 

Assumed Specific Gravity= 2.70 Source of Sample: SJGB027 Depth: 4 

Remarks: Test method: ASTM D 2850 

Failure type: B ulge Proj. No.: 19.15. 131 Date Sampled: 1/21/20 

TRIAXIAL SHEAR TEST REPORT 

Tolunay-Wong Engineers, Inc. 
Figure Houston Texas 



Attachment Figure B.2-84
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Stress Paths: o indicates peak + indicates end 
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Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB027 Depth: 4 

Project No.: 19.1 5.131 Figure ___ _ I TOLUNAY-WONG ENGINEERS, INC. 



Attachment Figure B.2-85
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Type of Test: cr1 Failure, tsf 1.43 

Unconsolidated Undrained cr3 Failure, tsf 0.29 

Sample Type: Undisturbed Client: 

Description: Gray SANDY LEAN CLAY 

Project: San Jacinto River Waste Pit Superfund Site 

LL= 37 PL= 17 Pl= 20 

Assumed Specific Gravity= 2.70 Source of Sample: SJGB027 Depth: 6 

Remarks: Test method: ASTM D2850 

Failure type: Bulge Proj. No.: 19.15.13 1 Date Sampled: 1/21/20 

TRIAXIAL SHEAR TEST REPORT 
Tolunay-Wong Engineers, Inc. 

Figure Houston Texas 



Attachment Figure B.2-86
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TRIAXIAL SHEAR TEST REPORT 
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SAND Project: San Jacinto River Waste Pit Superfund Site 
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Assumed Specific Gravity= 2.70 Source of Sample: SJGB028 Depth: 63 
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Test method: ASTM 02850 Proj. No.: 19. 15.131 Date Sampled: l/15/2020 
Failure type: Bulge TRIAXIAL SHEAR TEST REPORT 

Tolunay-Wong Engineers, Inc. 
Figure Houston Texas 
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Figure 
Tolunay-Wong Engineers, Inc. 

Houston Texas 
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Tolunay-Wong Engineers, Inc. 
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TRIAXIAL SHEAR TEST REPORT 
Tolunay-Wong Engineers, Inc. 
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Oescri ption: Reddish Brown FAT CLAY 

LL= 59 PL= 39 Pl= 20 

Assumed Specific Gravity= 2.81 

Remarks: Test Method: ASTM D2850 

Failure Type: 60 degree 

Figure 

Client: 

Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB047 Depth: 33 

Proj. No.: 19.15. 131 Date Sampled: 2-9-2020 

TRIAXIAL SHEAR TEST REPORT 
Tolunay-Wong Engineers, Inc. 

Houston Texas 
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Project No.: 19.15.13 1 Figure ___ _ I TOLUNA Y-WONG ENGINEERS, INC. 
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Type of Test: <J1 Failure, tsf 2.70 

Unconsolidated Undrained 
<J3 Failure, tsf 0.97 

Sample Type: uu Client: 

Description: Reddish Brown FAT CLAY 

Project: San Jacinto River Waste Pit Superfund Site 

LL= 74 PL= 34 Pl= 40 

Specific Gravity= 2.97 Source of Sample: SJGB047 Depth: 38 

Remarks: Test Method: ASTM D2850 Failure Type: 

Slickensl ide Proj. No.: 19. 15. 131 Date Sampled: 2-9-2020 

TRIAXIAL SHEAR TEST REPORT 

Tolunay-Wong Engineers, Inc. 
Figure Houston Texas 



Attachment Figure B.2-116

Client: 

<I) 
<I) 
(I) .... 
u5 
0 !? rn 
·;; 
(I) 

0 

<I) 
<I) 

2~ 

--------1.6 
V 

I/ I\ 1.2 

I 
..__, 

0.8 

0.4 

0 
0% 8% 16% 

1.6 1------ - +-- -+----+-- --+-------I 

2~ 

1.6 

<I) 
<I) 
(I) 1.2 .... 
u5 
.... -
0 2.! 
rn ·;; 0.8 
Q) 

0 

0.4 

0 
0% 8% 16% 

2 ~ 

1.6 

<I) 

~ 1.21------ - +-- - +---- +--- -+--- ----I 
u5 
o] 
iii 

<I) 
(I) .... 1.2 
u5 
0 ~ 

·~ 0.81------ - +---+--- - +-- --+-------I 
iii ·;; 0.8 
Q) 

0 0 

0.41----+-- - +--- +---+------I 0.4 

0 ..,..,.,. __ ..__ _ __,..,..,....------------,-,,..,..,.---' 
0% 8% 16% 

0 
0% 8% 

-2.! 
ci 

1.5 Peak Strength 
Total 

a= 0.87 tsf 

a = 0.0 deg 

tan a= o.oo 

16% 

V 
0.51----+----+-------+-- +----+-v-------,<- ---+-----+--+---+---------l 

V o.,,__ _ __J_ __ ..,..,_,, __ ...L__----"...._- ----'---~--J..._----,L----'----,,-1..------'----,J 
0 0.5 1.5 2 2.5 3 

p, tsf 
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Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB047 Depth: 38 

Project No.: 19.15.13 1 Figure __ _ I TOLUNA Y-WONG ENGINEERS, INC. 
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Type of Test: 01 Failure, tsf 4.46 

Unconsol idated Undrained 
CJ3 Failure, tsf 1.10 

Sample Type: Undisturbed Client: 

Description: Gray LEAN CLAY with SAND 

Project: San Jacinto River Waste Pit Superfund Site 

LL= 42 PL= 18 Pl= 24 

Assumed Specific Gravity= 2.85 Source of Sample: SJGB047 Depth: 43 

Remarks: Test Method: ASTM D2850 

Failure Type: Buldge Proj. No.: 19.15.131 Date Sampled: 2-9-2020 

TRIAXIAL SHEAR TEST REPORT 

Tolunay-Wong Engineers, Inc. 
Figure Houston Texas 
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Source of Sample: SJGB047 Depth: 43 

Project No.: 19.15.13 1 Figure ___ _ I TOLUNAY-WONG ENGINEERS, INC. 
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Type of Test: U 1 Failure, tsf 2.85 

Unconsolidated Undrained 
u3 Failure, tsf 2.52 

Sample Type: Undisturbed Client: 

Description: Tan and gray FAT CLAY 

Project: San Jacinto River Waste Pit Superfund Site 

LL= 73 PL= 23 Pl= 50 

Assumed Specific Gravity= 2.70 Source of Sample: SJGB047 Depth: 98 

Remarks: Test method: ASTM D2850 

Failure type: Multiple shear Proj. No.: 19.15.13 1 Date Sampled: 3/3/20 

TRIAXIAL SHEAR TEST REPORT 

Figure 
Tolunay-Wong Engineers, Inc. 

Houston Texas 
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Source of Sample: SJGB047 Depth: 98 

Project No.: 19.15.13 1 Figure __ _ I TO LUNA Y-WONG ENGINEERS, INC. 
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Type of Test: 0'1 Failure, tsf 0.42 

Unconsolidated Undrained 
0'3 Failure, tsf 0.1 2 

Sample Type: Undisturbed Client: 

Description: Dark gray FAT CLAY 

Project: San Jacinto River Waste Pit Superfund Site 

LL= 32 PL= 16 Pl= 16 

Assumed Specific Gravity= 2. 70 Source of Sample: SJGB050 Depth: 4-6 

Remarks: Test method: ASTM D2850 

Failure type: Bulge Proj. No.: 19.15.131 Date Sampled: 2/20/20 

TRIAXIAL SHEAR TEST REPORT 
Tolunay-Wong Engineers, Inc. 

Figure Houston Texas 
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Stress Paths: o indicates peak + indicates end 
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Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB050 Depth: 4-6 

Project No.: 19.15.13 1 Figur,e __ _ I TOLUNAY-WONG ENGINEERS, INC. 
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Type of Test: 0'1 Failure, tsf 0.26 

Unconsolidated Undrained 
cr3 Failure, tsf 0.17 

Sample Type: Undisturbed Client: 

Description: Dark gray CLAYEY SAND 

Project: San Jacinto River Waste Pit Superfund Site 

LL= 34 PL= 17 Pl= 17 

Assumed Specific Gravity= 2.70 Source of Sample: SJGB050 Depth: 6-8 

Remarks: Test method: ASTM D2850 

Failure type: Bulge Proj. No.: 19.15. 131 Date Sampled: 2/20/20 

TRIAXIAL SHEAR TEST REPORT 
Tolunay-Wong Engineers, Inc. 

Figure Houston Texas 
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Project No. : 19.15.1 3 1 Figure __ _ I TOLUNA Y-WONG ENGINEERS, INC. 
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LL= 45 PL=22 Pl= 23 

Assumed Specific Gravity= 2.76 
Remarks: Test Method: ASTM D2850 

Failure Type: Bulge 
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Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB053 Depth: 18 

4 .2 

Proj. No.: 19.15. 13 1 Date Sampled: 2-9-2020 

TRIAXIAL SHEAR TEST REPORT 
Tolunay-Wong Engineers, Inc. 

Houston Texas 
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Source of Sample: SJGB053 Depth: 18 

Project No.: 19.15.13 1 Figure __ _ I TOLUNAY-WONG ENGINEERS, INC. 
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Sample Type: Undisturbed Client: 

Description: Tan LEAN CLAY with SAND 

Project: San Jacinto River Waste Pit Superfund Site 

LL= 46 PL= 2 1 PI= 25 

Assumed Specific Gravity= 2.76 Source of Sample: SJGB053 Depth: 23 

Remarks: 

Test Method: ASTM D2850 Proj . No.: 19.1 5. 13 1 Date Sampled: 2-8-2020 
Failure Type: Buldge TRIAXIAL SHEAR TEST REPORT 

Figure 
Tolunay-Wong Engineers, Inc. 

Houston Texas 
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Stress Paths: o indicates peak + indicates end 
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Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB053 Depth: 23 

Project No.: 19.1 5. 131 Figure __ _ I TOLUNAY-WONG ENGINEERS, INC. 
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Type of Test: 
<r1 Failure, tsf 2.28 

Unconsol idated Undrained 
cr3 Failure, tsf 0.85 

Sample Type: Undisturbed Client: 

Description: Reddish Brown FAT CLAY 

Project: San Jacinto River Waste Pit Superfund Site 

LL= 70 PL= 37 Pl= 33 

Assumed Specific Gravity= 2.73 Source of Sample: SJGB053 Depth: 33 

Remarks: Test Method: ASTM D2850 

Failure type: Slickenslide Proj. No.: 19.15. 131 Date Sampled: 2--8--2020 

TRIAXIAL SHEAR TEST REPORT 

Tolunay-Wong Engineers, Inc. 
Figure Houston Texas 
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Project No.: 19. 15.1 31 Figure _ _ _ I TOLUNAY-WONG ENGINEERS, INC. 
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o3 Failure, tsf 1. 10 

Sample Type: Undisturbed Client: 

Description: Gray FAT CL AY 

Project: San Jacinto River Waste Pit Superfund Site 

LL~ 71 PL= 35 Pl= 36 

Assumed Specific Gravity= 2.68 Source of Sample: SJGB053 Depth: 43 

Remarks: Test Method: ASTM D2850 

Failure type: Slickenslide Proj. No.: 19. 15.131 Date Sampled: 2-8-2020 

TRIAXIAL SHEAR TEST REPORT 
Tolunay-Wong Engineers, Inc. 

Figure Houston Texas 
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Type of Test: 0"1 Failure, tsf 3.09 

Unconsolidated Undrained 
o-3 Failure, tsf 1.22 

Sample Type: Undisturbed Client: 

Description: Gray LEAN CLAY 

Project: San Jacinto River Waste Pit Superfund Site 

LL= 47 PL= 2 1 Pl= 26 

Assumed Specific Gravity= 2.64 Source of Sample: SJGB053 Depth: 48 

Remarks: Test Method: ASTM 0 2850 

Failure type: 60 degree Proj. No.: 19.15.13 1 Date Sampled: 2-8-2020 

TRIAXIAL SHEAR TEST REPORT 

Tolunay-Wong Engineers, Inc. 
Figure Houston Texas 
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Attachment Figure B.2-135

3 Results I I I I 

I I I f-
I I I 

C, tsf 1.666 I t 1 I I --'--- -L- ,_._ 
<j>,deg 0 ----1- __j_ i -r ' ,--

I I I Tan(<!>) 0 ' 

Ht- 1 -- -1 -----< I ~ 1-f-
I I I 

I I --- 2 I l- µ__ .l!l ! 
vi 

e-
I 

f- -
<I) I f-

Cl) ' ,_- -t--. .... 
,_ 

.b : ~ I 

en , __ --1 "-
f-f- - µ__ .... , v ' <1l .L 

- ----Cl) 

i I "-
I .c: A+ I l I \. en -

I 
f--'-----

1 I 

I/ I I ' I I I 
I- - 1\ ---I -

I \ 
1- -f--- - 1 -

I I I 

-,- -H-
-

I \ f----
I - ---- - ~ 

I I __ , 
I I 

-f-

0 I 
_ ,_ - . 

I I I i ,-

0 1 2 3 4 5 6 

Normal Stress, tsf 

6 ,_ --H- ! !_ f-- - Sample No. 1 
i 

-- l Water Content, % I l l .5 
5 ' I 

Dry Density, pct 4 1.7 i I 
J ro Saturation, % 100.0 

I I I :.:; 

I I t 
·c Void Ratio 2.9196 

I- ' 
,_ - 4 Diameter, in. 2.86 .lB I I I 

vi I -- I I- - - Height, in. 5.74 
<I) I - -Cl) I . ---r---- Water Content, % 111.2 .... 
u5 I / I :"-. 3 

61 I "-. Dry Density, pcf 41.7 .... 1n 0 , , 
Cl) Saturation, % 99.8 ro / f--·s: 

I- I-- r/ i I i- ~ Void Ratio 2.9196 
Cl) 

0 2 I Diameter, in. 2.86 I I I I 
/ I I Height, in. 5.74 ~-

I - I ! 
I i Strain rate, %/min. 1.00 

I 1 I- I Back Pressure, psi 0.00 . 
- r/ Cell Pressure, psi 32.60 

I, 
-

_ _I I 
Fail. Stress, tsf 3.33 Q/ I 

0 2.5 5 7.5 10 Strain,% 4.8 
Axial Strain, % Ult. Stress, tsf 

Strain,% 

Type of Test: 0"1 Failure, tsf 5.68 

Unconsolidated Undrained 
a3 Failure, tsf 2.35 

Sample Type: Undisturbed Client: 

Description: Black FAT CLAY; organics 

Project: San Jacinto River Waste Pit Superfund Site 

LL= 144 PL= 78 Pl= 66 

Assumed Specific Gravity= 2.62 Source of Sample: SJGB053 Depth: 93 

Remarks: Test Method: ASTM D2850 

Failure Type: Buldge Proj. No.: 19. 15.131 Date Sampled: 2-9-2020 

TRIAX.IAL SHEAR TEST REPORT 

Tolunay-Wong Engineers, Inc. 
Figure Houston Texas 
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Type of Test: 0-1 Failure, tsf 5.07 

Unconsolidated Undrained 
0-3 Failure, tsf 2.48 

Sample Type: Undisturbed Client: 

Description: Gray FAT CLA y 

Project: San Jacinto River Waste Pit Superfund Site 

LL= 71 PL= 23 Pl= 48 

Assumed Specific Gravity= 2.7 Source of Sample: SJGB053 Depth: 98 

Remarks: Test Method: ASTM D2850 

Failure type: Buldge Proj. No.: 19.15.131 Date Sampled: 2-8-2020 

TRIAXIAL SHEAR TEST REPORT 
Tolunay-Wong Engineers, Inc. 

Figure Houston Texas 
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Type of Test: 01 Failure, tsf 2.56 

Unconsolidated Undrained 
o3 Failure, tsf 0.27 

Sample Type: Undisturbed Client: 

Description: Gray and brown FAT CLAY 

Project: San Jacinto River Waste Pit Superfund Site 

LL= 66 PL= 23 Pl= 43 

Assumed Specific Gravity= 2.79 Source of Sample: SJGB057 Depth: 12 

Remarks: Test Method: ASTM D2850 

Failure Type: Buldge Proj. No.: 19.15.131 Date Sampled: 2-9-2020 

TRIAXIAL SHEAR TEST REPORT 
Tolunay-Wong Engineers, Inc. 

Figure Houston Texas 
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Project No.: 19.15.13 1 Figure __ _ I TOLUNAY-WONG ENGINEERS, INC. 



Attachment Figure B.2-141

1.5 Results I I I i I 
I I I ! 

C, tsf 1.136 
,-

H 
- I 

t ---
-- j $,deg 0 I : I 

Tan($) 0 
I I ,-~ : i-- --
I I I 

1tit -i-- . I I I I .,,. ...... r-- I 

I ' 1 
,,,. 

1 -i--- v I ' ~ 

.!!l - - I -,,. 
I I', --

ui ~ ,j I' ' <I) ! V I I ~ ! -~ 
'.I 

•- -~ 
I I I u5 I f V - I I 'I 

ffl ' I 
~ - ~ 

I _, 
I/ -+ 

I.\ ~-~ 

Q) ; I i\ 
.s:::. J __ 11 I i--

(/) 1- f-- -- l i 
-~ 

0.5 I \ 

J ~ I I ,-~ 
-- \ 

I 1 

I 1-~ -
~ 

I I I 
f--f- f----t-- 1- I- j- - I 1 

-,- f--- -- ~ 
L --
' I --~~ H --

- I i -- - ~+ 0 I 
0 0.5 1 1.5 2 2.5 3 

Normal Stress, tsf 

3 I : I I - Sample No. 1 ! I I 
I 

-l- I 
I ' I 

t· Water Content, % 18.7 
I I 

f-t-

2.5 
I I ! l Dry Density, pcf 112.7 

I cii Saturation, % 99.1 - ,._..--- :;::::; I ' ·c Void Ratio 0.5 171 I ' I L--' I l I -- 2 I I I v I Diameter, in. 2.82 .!!l I 

I I 
Y" -t-

i Height, in. 5.87 ui / •-+-
<I) I / I 

~ 1_ 1/i Water Content, % 18.8 
u5 1.5 : , 1 I 

Dry Density, pcf 112.7 .... t r I 1ii 
.8 I Q) Saturation, % 99.8 ro I t-

f-·;:; =rt : ,- - Void Ratio 0.5171 
Q) 7 / 

,~ -- ~ 
0 1 I Diameter, in. 2.82 11 ' I I 

7 / I i--L Height, in. 5.87 t-

! --

Strain rate, %/min. 1.00 ! I 
I I 

I 0.5 ! ! ! Back Pressure, psi 0.00 t-

i· -- I I 
Cell Pressure, psi 6.60 

I I - ,- Fail. Stress, tsf 0 I i I I I 2.27 
0 5 10 15 20 Strain,% 14.6 

Axial Strain, % Ult. Stress, tsf 

Strain, % 

Type of Test: 0'1 Failure, tsf 2.75 
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a3 Failure, tsf 0.48 

Sample Type: Undisturbed Client: 

Description: Tan SANDY LEAN CLAY 

Project: San Jacinto River Waste Pit Superfund Site 

LL= 45 PL= 16 Pl= 29 

Assumed Specific Gravity= 2.74 Source of Sample: SJGB057 Depth: 18 

Remarks: Test Method: ASTM 02850 

Failure Type: Slickenslide Proj. No.: 19.15.131 Date Sampled: 2-89-2020 

TRIAXIAL SHEAR TEST REPORT 

Tolunay-Wong Engineers, Inc. 
Figure Houston Texas 
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Type of Test: 01 Failure, tsf 3.09 

Unconsolidated Undrained 
o 3 Failure, tsf 0.78 

Sample Type: Undisturbed Client: 

Description: Reddish-brown FAT CLAY 

Project: San Jacinto River Waste Pit Superfund Site 

LL= 65 PL= 22 Pl= 43 

Assumed Specific Gravity= 2.72 Source of Sample: SJGB057 Depth: 33 

Remarks: Test Method: ASTM 02850 

Failure Type: Sl ickenslide Proj. No.: 19.15.13 1 Date Sampled: 2-9-2020 

TRIAXIAL SHEAR TEST REPORT 

Tolunay-Wong Engineers, Inc. 
Figure Houston Texas 
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Type of Test: <f1 Failure, tsf 4.68 

Unconsolidated Undrained 
a3 Failure, tsf 0.98 

Sample Type: Undisturbed Client: 

Description: Gray FAT CLAY 

Project: San Jacinto River Waste Pit Superfund Site 

LL= 56 PL= 19 Pl= 37 

Assumed Specific Gravity= 2.7 Source of Sample: SJGB057 Depth: 43 

Remarks: Test Method: ASTM D2850 

Failure type: Slickenslide Proj. No.: 19. 15. 131 Date Sampled: 2-9-2020 

TRIAXIAL SHEAR TEST REPORT 

Tolunay-Wong Engineers, Inc. 
Figure Houston Texas 
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Type of Test: 01 Failure, tsf 2.75 

Unconsolidated Undrained 
o3 Failure, tsf 1.08 

Sample Type: Undisturbed Client: 

Description: Gray FAT CLAY 

Project: San Jacinto River Waste Pit Superfund Site 

LL= 52 PL= 19 Pl= 33 

Assumed Specific Gravity= 3. 14 Source of Sample: SJGB057 Depth: 48 

Remarks: Test Method: ASTM D2850 

Failure type: Slickensl ide Proj. No.: 19.15.131 Date Sampled: 2-8-2020 

TRIAXIAL SHEAR TEST REPORT 

Tolunay-Wong Engineers, Inc. 
Figure Houston Texas 
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p, tsf 
Stress Paths: o indicates peak + indicates end 

Client: 

Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB057 Depth: 48 

Project No.: 19. 15. 131 Figure __ _ I TOLUNAY-WONG ENGINEERS, INC. 
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Type of Test: 0'1 Failure, tsf 2.97 

Unconsolidated Undrained 
cr3 Failure, tsf 1.48 

Sample Type: Undisturbed Client: 

Description: Gray FAT CLAY with SAND 

Project: San Jacinto River Waste Pit Superfund Site 

LL= 52 PL= 20 Pl= 32 

Assumed Specific Gravity= 2.91 Source of Sample: SJGB057 Depth: 58 

Remarks: Test Method: ASTM D2850 

Failure type: Buldge Proj. No.: 19.1 5.131 Date Sampled: 2-8-2020 

TRIAXIAL SHEAR TEST REPORT 
Tolunay-Wong Engineers, Inc. 

Figure Houston Texas 
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Stress Paths: o indicates peak + indicates end 

Client: 

Project : San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB057 Depth: 58 

Project No.: 19.15.131 Figure _ _ _ I TOLUNA Y-WONG ENGINEERS, INC. 
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Type of Test: 0"1 Failure, tsf 4.01 

Unconsolidated Undrained 
0"3 Failure, tsf 2.35 

Sample Type: Undisturbed Client: 

Description: Gray LEAN CL A Y 

Project: San Jacinto River Waste Pit Super fund Site 

LL= 41 PL= 18 Pl= 23 

Assumed Specific Gravity= 2.75 Source of Sample: SJGB057 Depth: 93 

Remarks: Test M ethod: ASTM 0 2850 

Failure type: Buldge Proj. No.: 19.15.1 3 1 Date Sampled: 2-8-2020 

TRIAXIAL SHEAR TEST REPORT 
Tolunay-Wong Engineers, Inc. 

Figure Houston Texas 
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Stress Paths: o indicates peak + indicates end 

Client: 

Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB057 Depth: 93 

Project No.: 19.15.13 1 Figure _ __ _ I TOLUNAY-WONG ENGINEERS, INC. 



Attachment Figure B.2-153
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Type of Test: CJ1 Failure, tsf 1.05 

Unconsolidated Undrained 
cr3 Failure, tsf 0.12 

Sample Type: Undisturbed Client: 

Description: Dark brown LEAN CLAY 

Project: San Jacinto River Waste Pit Superfund Site 

Assumed Specific Gravity= 2.70 Source of Sample: SJGB058 Depth: 4-6 

Remarks: Test method: ASTM 0 2850 

Failure type: Bulge Proj. No.: 19.15.1 31 Date Sampled: 2/20/20 

TRIAXIAL SHEAR TEST REPORT 

Tolunay-Wong Engineers, Inc. 
Figure Houston Texas 
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Stress Paths: o indicates peak + indicates end 

Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB058 Depth: 4-6 

Project No.: 19. 15. 13 1 Figure __ _ I TOLUNA Y-WONG ENGINEERS, INC. 
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Type of Test: <r1 Failure, tsf 1.40 

Unconsolidated Undrained 
a3 Failure, tsf 0. 19 

Sample Type: Undisturbed Client: 

Description: Dark brown LEAN CLAY 

Project: San Jacinto River Waste Pit Superfund Site 

LL= 42 PL= 18 Pl= 24 

Assumed Specific Gravity= 2.70 Source of Sample: SJGB058 Depth: 6-8 

Remarks: T est method: ASTM 0 2850 

Failure type: Multiple shear Proj. No.: 19.15.131 Date Sampled: 2/20/20 

TRIAXIAL SHEAR TEST REPORT 

Tolunay-Wong Engineers, Inc. 
Figure Houston Texas 
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Stress Paths: o indicates peak + indicates end 

Client: 

Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB058 Depth: 6-8 

Project No.: 19.15. 13 1 Figure _ _ _ I TOLUNAY-WONG ENGINEERS, INC. 
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Type of Test: <l1 Failure, tsf 1.07 

Unconsolidated Undrained 
a3 Failure, tsf 0.22 

Sample Type: Undisturbed Client: 

Description: Dark brown FAT CLAY 

Project: San Jacinto River Waste Pit Superfund Site 

Assumed Specific Gravity= 2.70 Source of Sample: SJGB058 Depth: 8- 10 

Remarks: T est method: ASTM 0 2850 

Failure type: Bulge Proj. No.: 19.15. 131 Date Sampled: 2/20/20 

TRIAXIAL SHEAR TEST REPO RT 

Tolunay-Wong Engineers, Inc. 
Figure Houston Texas 
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Attachment Figure B.2-159

CONSOLIDATION TEST REPORT 
-3 

-1 

~ 

"""' 
,... 

~II 
1 

I'\ - ...... """'--- r-""• \ 3 -.... I"-- ~ ~ ~""ill 
\. -" 5 " 

' C: 

' .e! - ) Cl) - 7 C: 

' Q) 
u 

' .... 
Q) 

~ a. 

9 ' \ ,., 
\ ' ' r-,-." 11 

'"' ~ \ 
13 r-. \ ~ r,,.. 

""" i"" ~ r-,..... 
15 -. 
17 

0.01 0.1 1 10 100 
Applied Pressure - tsf 

Natural Dry Dens. 
LL Pl Sp. Gr. uses Initial Void 

Saturation Moisture (pcf) AASHTO 
Ratio 

98.0% 20.6% 107.5 37 20 2.70 CL 0.567 

MATERIAL DESCRIPTION 

Gray SANDY LEAN CLAY 

Project No. 19.15.131 Glient: Remarks: 
Project: San Jacinto River Waste Pit Superfund Site Test method: ASTM D2435 

Specific gravity: Assumed 

Source of Sample: SJGB027 Depth: 6 

Tolunay-Wong Engineers, Inc. 

Houston. Texas Figure 



Attachment Figure B.2-160

Dial Reading vs. Time 
Project No.: 19.15.1 31 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB027 Depth: 6 
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Figure 
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Attachment Figure B.2-161

Dial Reading vs. Time 
Project No.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB027 Depth: 6 
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Figure 



Attachment Figure B.2-162

Dial Reading vs. Time 
Project No.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB027 Depth: 6 
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Figure 



Attachment Figure B.2-163

Dial Reading vs. Time 
Project No.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB027 Depth: 6 
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Load No.= 10 

Load= 0.43 tsf 
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Figure 



Attachment Figure B.2-164

Dial Reading vs. Time 
Project No.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB027 Depth: 6 
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Figure 
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Attachment Figure B.2-165

Dial Reading vs. Time 
Project No.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB027 
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Figure 
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Attachment Figure B.2-166

Dial Reading vs. Time 
Project No.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB027 
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Load= 54.99 tsf 

Do= 0.0955 

Oso = 0.1050 

0 100 = 0.1144 

Tso= 29.67 min. 

Cv @Tso 

2.5 ft.2/yr. 

Ca= o.oos 

Figure 
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Attachment Figure B.2-167

Dial Reading vs. Time 
Project No.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB027 Depth: 6 
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Ca= 0.000 

Figure ..___ ________ TQLUNAY-WONG ENGINEERS, INC .. -----------__. 



Attachment Figure B.2-168

Dial Reading vs. Time 
Project No.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB027 
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Attachment Figure B.2-169

CONSOLIDATION TEST REPORT 
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Applied Pressure - tsf 

Natural Dry Dens. 
LL Pl Sp. Gr. uses AASHTO Initial Void 

Saturation Moisture (pcf) Ratio 

98.6% 32.3 % 89.5 49 30 2.70 CL 0.884 

MATERIAL DESCRIPTION 

Reddish-brown LEAN CLAY; calcareous 

Project No. 19.1 5.131 Client: Remarks: 
Project: San Jacinto River Waste Pit Superfund Site Test method: ASTM D2435 

Specific gravity: Assumed 

Source of Sample: SJGB027 Depth: 43 

Tolunay-Wong Engineers, Inc. 

Houston. Texas Figure 



Attachment Figure B.2-170

Dial Reading vs. Time 
Project No.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB027 Depth: 43 
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Load No.= 5 

Load= 1.00 tsf 

Do= 0.0030 

050 = 0.0041 

0100 = 0.0052 

T 50 = 0.25 min. 

Cv@Tso 

395.9 ft.2/yr. 

Ca= 0.000 

Load No.= 6 

Load=2.00 tsf 

Do= 0.0062 

050 = 0.0083 

0100 = 0.0103 

Tso= 0.21 min. 

Cv@Tso 

480.8 ft.2/yr. 

Ca = 0.000 

Figure 
.__ _______ TQLUNAY-WONG ENGINEERS, INC .. ----- --- -----' 



Attachment Figure B.2-171

Dial Reading vs. Time 
Project No.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB027 Depth: 43 
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Load No.= 7 

Load=4.00 tsf 

Do= 0.0127 

050 = 0.0183 

0100 = 0.0240 

T50 = 4.76 min. 

Cv@T50 

20.3 ft.2/yr. 

Ca= 0.000 

Load No.= 8 

Load= 1. 00 tsf 

Do= 0.0237 

D50 = 0.0194 

0100 = 0.0151 

T50 = 24.57 min. 

Cv@T50 

3.9 ft.2/yr. 

Ca = 0.000 

Figure 
'---------TOLUNAY-WONG ENGINEERS, INC.--------------' 



Attachment Figure B.2-172

Dial Reading vs. Time 
Project No.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB027 Depth: 43 
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Load No.= 9 

Load= 0.50 tsf 

Do= 0.0165 

D50 = 0.0134 

D100 = 0.0103 

T 50 = 30.43 min . 

Cv@T50 

3 .2 ft.2/yr. 

Ca= 0.000 

Load No.= 10 

Load= 1.00 tsf 

Do= 0.0103 

D50 = 0.0108 

D100 = 0.0114 

T 50 = 17.52 min. 

Cv@T50 

5.6 ft.2/yr. 

Ca= 0.000 

Figure ,___ _______ TQLUNAY-WONG ENGINEERS, INC.------------' 



Attachment Figure B.2-173

Dial Reading vs. Time 
ProjectNo.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB027 Depth: 43 
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TOLUNAY-WONG ENGINEERS, INC. 

Load No.= 11 

Load= 2.00 tsf 

Do= 0.0123 

050 = 0.0137 

0100 = 0.0151 

T50 = 38.22 min. 

Cv@T50 

2.6 ft.2/yr. 

Ca= 0.000 

Load No.= 12 

Load=4.00 tsf 

Do= 0.0171 

050 = 0.0212 

0100 = 0.0253 

T50 = 17.82 min. 

Cv@T50 

5.4 ft.2/yr. 

Ca= 0.000 

Figure 



Attachment Figure B.2-174

Dial Reading vs. Time 
Project No.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB027 
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Load No.= 13 

Load= 8.00 tsf 

Do= 0.0293 

050 = 0.0372 

0100 = 0.0451 

T 50 = 20.04 min. 

Cv@Tso 

4.6 ft.2/yr. 

Ca= 0.004 

Load No.= 14 

Load= 16.00 tsf 

Do= 0.0486 

Oso = 0.0599 

0100 = 0.0712 

Tso= 34.35 min. 

Cv@Tso 

2.5 ft.2/yr. 

Ca= 0.006 

Figure 
.___ _______ TQLUNAY-WONG ENGINEERS, INC.------------' 



Attachment Figure B.2-175

Dial Reading vs. Time 
Project No.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB027 
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Load No.= 15 

Load= 32.00 tsf 

Do = 0.0770 

D50 = 0.0883 

D100 = 0.0996 

T 50 = 30.32 min. 

Cv @ T50 

2.6 ft.2/yr. 

Load No.= 16 

Load= 60.00 tsf 

Do= 0.1119 

D50 = 0.1406 

0100 = 0.1692 

T 50 = 30.67 min. 

Cv@ T50 

2.2 ft.2/yr. 

Ca= 0.000 

Figure 
"---------TOLUNAY-WONG ENGINEERS, INC.-----------__. 



Attachment Figure B.2-176

Dial Reading vs. Time 
Project No.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB027 
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Attachment Figure B.2-177

CONSOLIDATION TEST REPORT 
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Applied Pressure - tsf 

Natural Dry Dens. 
LL Pl Sp. Gr. uses AASHTO Initial Void 

Saturation Moisture (pcf) Ratio 
89.3 % 19.4 % 106.4 26 10 2.70 CL 0.585 

MATERIAL DESCRIPTION 

Light gray and tan LEAN CLAY 

Project No. 19. 15.13 1 Client: Remarks: 
Project: San Jacinto River Waste Pit Superfund Site Test method: ASTM D2435 

Specific gravity: Assumed 

Source of Sample: SJGB028 Depth: 58 

Tolunay-Wong Engineers, Inc. 

Houston Texas Figure 



Attachment Figure B.2-178

Dial Reading vs. Time 
Project No.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB028 Depth: 58 
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Load No.= 4 
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Do= 0.0037 
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Ca= 0.000 

Figure ...__ ________ TQLUNAY-WONG ENGINEERS, INC.--------------' 



Attachment Figure B.2-179

Dial Reading vs. Time 
Project No.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB028 Depth: 58 
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Figure 
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Attachment Figure B.2-180

Dial Reading vs. Time 
Project No.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB028 Depth: 58 
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0 100 = 0.0293 

Tso= 0.21 min. 

Cv@Tso 

433.0 ft.2/yr. 

Figure 
L----------TOLUNAY-WONG ENGINEERS, INC.--------------1 



Attachment Figure B.2-181

Dial Reading vs. Time 
Project No. : 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB028 Depth: 58 
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Ca. = 0.000 

Figure 
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Attachment Figure B.2-182

Dial Reading vs. Time 
Project No.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB028 Depth: 58 
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Attachment Figure B.2-183

Dial Reading vs. Time 
Project No.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB028 Depth: 58 
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Figure 
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Attachment Figure B.2-184

Dial Reading vs. Time 
Project No.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB028 Depth: 58 
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Do= 0.0719 
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Tso= 2.04 min. 
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Attachment Figure B.2-185

Dial Reading vs. Time 
Project No.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB028 Depth: 58 

41 
0.094 

0. 093 I---H--l-+++JH-++------11--1---+-+-+++++---l-+-+++-H+f---+--l-H-l+l++---1----+-+-l 

0. 092 f------H---l-+--+--HH-++-----+---+-l-f-+++++--+--+-+-++1+++- --+--+-1-+-++H-f-------+--l-+--1 

~ 0.091 \ 

~ 0. 090 l--'\-\-H-\-l-+--+--HH-++-----+---+-l-f-+++++-- +--+-+-++1+-1+---+--+-1-+-++H-l---+--l-+--1 

~ l1) & 0. 089 l------ffi-\+~\+-[\++-HH-++----1--+---+-H-++++-- +-+-+-H-1-H+- -l--+-IH-++++1---l-----+--H 

g 0.088 \ l\ 

I\ I' 
0.087 1----4!--l--+e¼-l\!H+l-- -l--+-l-+--l+H-+---t----+-++-H+++----l--+-Hl-++H+-- +--l-----+-l 

0 .086 J---tt----+-+++-tlt'~H-'----"-s:--+--+-I--H+t+t------t----t-+-+-+-t+t+---+--+--+-l--+-tct+t-- t----1t----+--l 

\ 'lk~o . • 
o.o8sbdbJd::bh&Jk~\=6J,:~=~~t;titOO~~~~--ddJd 

0 084 ~-1L----'--...l....L.LIU.J..L___\__,_....J.....J'-1...1....LJ.J.,,--.,__L....L..-'--'-Ju..J..!-,---'---...l...-L...J...J.~L,-,,------'-----'---'-' 
0.1 10 100 1000 

Elapsed Time (min.) 

4! 
0.087 

0. 086 l----+-+-++-++IH--I---H--+-++++++---1-!--+-++++++----+-+-++H-H+--i--l-f-++++++-- 1------+---+-1 

0. 084 l---l--l-l-+t+i~--+---tt-,H+H-H--1-+++t+t+t---+-+-+t-t+l-H--l----+-l-+-Hfttt------1------++-i 

"'--. 
:.§_ 0. 083 1---1--H-+++ilt-l----------l----+P-k!+H+l-- 1---+---1-++++++--l-+-++++lf+l--+---l-1.....J+f+l-!-----ji-++-l 

t~h 
C) 

.5: 

" co 
(I) 

er: 
ro 
0 

0.082 

0.081 

0. 079 l----+-+-++H-lll+--I---H--f-++++++-- t-+-+++++++----+-+--+-+-++11+11'-,_------"'.!----l-+-+--+-H<l+---l--+--+-l 

r--....r--- , 
0. 078 l----l-.)_j_W..J..IIU-------l----l--1----11.-.W-l+l+-- l--------l-----+-+l-+-l-l-l----l-+-+-l----l-+l-l+--l---l-------+----l----l--:i"!J--1---l---l-----l----l 

'-......._t'-.... 
0 .077 L__...J...._.J........1.....1....U.JIJ.J.....___J_---L.L..J'-I...I....U.U.-- L.......L-'--LW.U.L...-...J...._.1...J_I.J....U.J.L,,-.......L......L.....1.....l..1..J:..1.W---I-.J:>~ 

0.01 0.1 10 100 1000 

Elapsed Time (min.) 

Load No.= 18 

Load= 13.75 tsf 

Do = 0.0922 

D50 = 0.0886 

D100 = 0.0851 

T50 = 0.24 min. 

Cv@T50 

323.4 ft.2/yr. 

Ca= 0.000 

Load No.= 19 
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T50 = 0.91 min. 

Cv@T50 

88.0 ft.2/yr. 

Ca = 0.000 

Figure 
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Attachment Figure B.2-186

Dial Reading vs. Time 
Project No.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB028 Depth: 58 

4t 
0.0855 

0.0840 l----+--+-++t++-1-l----+--+-+-+-t++-1+----+--+-+-+-t++-1+----+--+-+-+-l--++l-f---+----+-H 

~ 0 .0825 ~..,......._,l--jl--+-+-++-H-1--¼--l---l--H+-H-l--¼--l---l--H+-H-l--l---+-Hi--++-jf++-----l---+--+--l 

j t 'I',. 
o .08101-----..:::,..._:1---11------PH++++--+--1-+-t-t++++--+--1-+-H++-++--1---+---+-,1--++-jf++-----1'----+--+-1 

~ r--- 'i-,~~ 

1tr-- ;:-.....__ 
§_ 0. 0795 l----+-+-t-+-1~1'-""2'...+----l-t-H+++l---+----l-t-H++tl---+-+-H-+-+-H1l-----l--+-H 

g> ~~~-
'g 0. 07 80 l------l---1--l---+---II---W-l--l--------+----+-.p,.j...j-l-+-+-l--------+----+-l-i-l-W-+l-------1----+--i--W--i+l-ll-----+-----l---W 
a.> 

~ 0. 0765 l---l----+-~f++l-l-----l---+-+-+-l--++l-t-~4-~-+-+-+-l--++1-l-----l-----+-1-H+-1+11---+----+-+--1 
0 ~~ 

I t-,.1'-.. 
0. 0 7 50 l----+-----+-+-Hf+H-+-----+----+-~f+H-+-----------1---+-µ1.-1-+,.._ H+--l-----+---+-H-l-'H+-------ae-------l-----+-i 

j ~ 

Load No.= 20 

Load= 0.86 tsf 

Do= 0.0822 

050 = 0.0776 

0100 = 0.0729 

T 50 = 6.81 min. 

Cv@T50 

12.0 ft.2/yr. 

0.0735 ~ Ca= 0.000 

'~ 0. 0720 l----+---+-1-1-4+l+l-----+------!-H-++!+lf-----+---+-IH-++!+1f-----+---+-l~+++!-----l-----+-l-l 

"~ 
0. 0705 ':--,----'--'-J....L...l...L.U.~--+-....J.._L..J....L...J...J...L,-'=----'---'--L..J....L..J....L:L,e-::-----'---'--'-L..!.~"'"~....J.._...J........j_J 

0.1 10 100 1000 
Elapsed Time (min.) 

Figure 
'----------TOLUNAY-WONG ENGINEERS, INC.-------- -----' 



Attachment Figure B.2-187

CONSOLIDATION TEST REPORT 
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MATERIAL DESCRIPTION 

Gray and tan f AT CLAY; organics 

Project No. 19.15.131 Client: Remarks: 
Project: San Jacinto River Waste Pit Superfund Site Test method: ASTM D2435 

Specific gravity: Assumed 

Source of Sample: SJGB029 Depth: 14 

Tolunay-Wong Engineers, Inc. 

Houston Texas Figure 



Attachment Figure B.2-188

Dial Reading vs. Time 
Project No.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB029 Depth: 14 
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Figure 
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Attachment Figure B.2-189

Dial Reading vs. Time 
Project No.: 19.15.13 1 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB029 
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Attachment Figure B.2-190

Dial Reading vs. Time 
Project No.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB029 Depth: 14 
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Attachment Figure B.2-191

Dial Reading vs. Time 
Project No.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB029 Depth: 14 
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Attachment Figure B.2-192

Dial Reading vs. Time 
Project No.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB029 Depth: 14 
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Figure .___ ________ TQLUNAY-WONG ENGINEERS, INC.-------------' 



Attachment Figure B.2-193

Dial Reading vs. Time 
Project No.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB029 Depth: 14 
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Attachment Figure B.2-194

Dial Reading vs. Time 
Project No.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB029 Depth: 14 
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Figure 
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Attachment Figure B.2-195

Dial Reading vs. Time 
Project No.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB029 
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Attachment Figure B.2-196

Dial Reading vs. Time 
Project No.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB029 
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Attachment Figure B.2-197

CONSOLIDATION TEST REPORT 
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Saturation Moisture (pcf) Ratio 
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MATERIAL DESCRIPTION 

Reddish Brown SANDY SIL TY CLAY 

Project No. 19.15.1 31 Client: Remarks: 
Project: San Jacinto River Waste Pit Superfund Site Test method: ASTM D2435 

Specific gravity: Assumed 

Source of Sample: SJGB047 Depth: 28 

Tolunay-Wong Engineers, Inc. 

Houston Texas Figure 



Attachment Figure B.2-198

Dial Reading vs. Time 
Project No.: 19.15.13 1 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB047 Depth: 28 
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-----------TOLUNAY-WONG ENGINEERS, INC .. -----------__, 



Attachment Figure B.2-199

Dial Reading vs. Time 
Project No.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB047 Depth: 28 
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Attachment Figure B.2-200

Dial Reading vs. Time 
Project No.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB047 Depth: 28 

4t 
0.0165 

0. 016Ae-_- +--t-+-t+H+t--t--t--l-HH-H+---+--+-+-t-++1++--+--H-+-t+H+l---t--+-H 

' 0.0167 , 

't--. 
0.0168 1-----1--: _,__' >+"-------+-+--+-+-++-1-+----+--+--+-,1---+-+-1-H---+--++-+--+-+-+-+++--+----+-.__. ~-~ 0.0169 l--+--+--+-+-H-1-H-- i--.l~+-H-H+- -+--+--jf-H+-l++---+----+1--+-+-H-1-H--l---l--1-l 

C) ..... , , ... 

C ' ~ ,.. 

°g 0 .0170 l--+--+--+-+-H-l+t-- t---11-t-+-H' "t:~t+----t--t--+-,r++tt+-- +--t++-++++++--+--+-i-1 

~ ~~ ro o .0171 t-----+--+-+-+++-+++-- t-----,--+-+-H+t+--9f-P',~r+-++tt+----+--++-+-+++-+++-- f--l-H 
o - .f:::, 

0.0172 t-------t-----t-ttittit--HH-ttiiit--t-tiH--4!' ~~~F'i-~-~-,.w tt-- H-H 
~ 

"-, 
0.0173 l----+-+++++t+t--t---,H--t-H-t++-+---t---1f-+-l+t+t--+"'dt+-t+H+t--l--l-H 

0.017 4 l-----t-----t---t-i--f-H+t--t---11-t--t-H--ttt----t---t-lrt-t-t-tt+-----+-----tt--t-t--t+l'-tt-- t----t-t-1 

0.0175 '="""":-~--'-~~~-~__._~......,.,,--~~~~=-=--~~~ ........... ...,.."',,.,,..-~'~~ 
0.1 10 100 1000 

Elapsed Time (min.) 

4t 
0.01675 

0. 01700 t----+-++++t11-t1---+'~rtt-H+t--1-+-t+tlt+tt----+-tt-t--t-+t+tt---+--+-t-++i-ttt---t--+-+-l 

"' I\ "-r---- '\' 
0.01725 t----+-+++++'H+--lt_t+-'N, I ~-N+H--1--t-++Hl-++l--t-- H-+++++++- +-+-+++++l+---t-++-l 

0 .01 750 t----+-++tt+-H+---1--t-rt+H+t-~~" .-+-t+tlt+tt----+-tt-t--t-+t+tt---+--+-t-++i-ttt---t--++-l 

i O.0177 5 l--+---+-+-+-++-1++--------+--+-t---+-+H+t-- l-~-+-~->,·.+-Ht-+++---+-1-+---+-++-++t+- +-+---+-+-++-H-+----+-+-+-< 

''~ C) 
C I 0.01800 l--+-+-+-+++H+--+--+-r++Htt--1-+-++ttt++lr~--t-+t-+-H-H+!-- +-+-+++H-++---+-++-1 

ro o. o 1825 1--+-+-++++H+--+-+-r++Htt--1-+-++ttt++t--t,--ld-+-H+t++- +-+-+-+++tt+---+-+-+-l 

0 I"'\ 
0.01850 1---t-t--t-H-ti-tt------t--t-1---i-t-<rttt----1----t---i--r,m-tt1--t-t-i--t-1rr:;'l<ttr-1-+----rrttttt---t-t-H 

0.01875 l----+--H-t+tl+t--+-+-i-++lttt----i-++rfit-ttl-++H-1H-tttt~~fti±±-++t+t--+--1-H 
~~~ 

' 0.01900 t=±tlj:tij:!t:::tjj:tfttit:=j=t±tfflt=tit±jttlttt=±~:±tfffl!!!~::j:tj 
' 

0.01925 ,..___._ .................... ....____._~~~~~~~-~~~~___._~ ........... ~--'---'--'-' 
0.01 0.1 1 10 100 1000 

Elapsed Time (min.) 

Load No.= 8 

Load= 0.21 tsf 

Do= 0.0171 

D50 = 0.0172 

D100 = 0.0172 

T50 = 105.96 min. 

Cv@T50 

0.9 ft.2/yr. 

Ca= 0.000 

Load No.= 9 

Load= 0.43 tsf 

Do= 0.0175 

D50 = 0.0182 

D100 = 0.0190 

T 50 = 24.96 min. 

Cv@T50 

3.9 ft.2/yr. 

Ca= 0.000 

Figure 
'---------TOLUNAY-WONG ENGINEERS, INC.----------___, 



Attachment Figure B.2-201

Dial Reading vs. Time 
Project No.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB04 7 
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Attachment Figure B.2-202

Dial Reading vs. Time 
Project No.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB047 Depth: 28 
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Attachment Figure B.2-203

Dial Reading vs. Time 
Project No.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB047 Depth: 28 
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Attachment Figure B.2-204

Dial Reading vs. Time 
Project No.: 19.15.131 
Project: San Jacinto River Waste Pit Super-fund Site 

Source of Sample: SJGB047 
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Figure 
'-----------TOLUNAY-WONG ENGINEERS, INC.,-----------__, 



Attachment Figure B.2-205

Dial Reading vs. Time 
ProjectNo.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB047 
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Figure ...__ ________ TQLUNAY-WONG ENGINEERS, INC.,---- -------....... 



Attachment Figure B.2-206

CONSOLIDATION TEST REPORT 
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MATERIAL DESCRIPTION 

Grey LEAN CLAY with SAND 

Project No. 19. 15.131 Client: Remarks: 
Project: San Jacinto River Waste Pit Superfund Site Test method: ASTM D2435 

Specific gravity: Assumed 

Source of Sample: SJGB047 Depth: 48 

Tolunay-Wong Engineers, Inc. 

Houston. Texas Figure 



Attachment Figure B.2-207

Dial Reading vs. Time 
Project No.: 19. 15.13 1 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB047 
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Figure .....__ _____ ___ TQLUNAY-WONG ENGINEERS, INC.--------- ----' 



Attachment Figure B.2-208

Dial Reading vs. Time 
Project No.: 19.15.13 1 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB047 Depth: 48 
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Attachment Figure B.2-209

Dial Reading vs. Time 
Project No.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB04 7 Depth: 48 
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Attachment Figure B.2-210

Dial Reading vs. Time 
Project No.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB047 Depth: 48 

0.0199 

0. 0197 l---t----t-++t-+1--1+---+--+-+-+++-t++--l--+-+-f-H-H+---l--jl-+-f-+++++--+-+--H 

0.0195 \ e 

0.0193 "' '\ 

--:- :--,._. I"' 
:5, 0.0191 !'-

Cl Nt:~ 
c:: ~ J 0.0189 l----+-+-+++++....,..~--+~--+-+--t++-t+l--------l--+-+-f-H-H+---l-------jl-+--1-1-1-+++--+-+--H 

cti 0.01 87 l------+-++++++-f+-----+-----+==~~+++++------1-+--+-f--+++++-----l-----ll-l--l----l---l-++l--- --l--+----+----j 
i:S r- r-,,_~ 

0.0185 l------+-++++++-f+-----+--++++++++""'~,.....1---+-H-l-H+l-----+--+-+-+l+H-+----+-++.j 
~~ 

~' o .01 83 1-1-+----t-+-+-++H+---+--+--+++++++--+--+-'hc-l,N41-1-1+-•-l--l-+-f--++++1--- +-+--H 

~~ ' . 
........ ------- · 0. 0181 l------+--+-+-+1-+H-+----+-+++++++-l--+--+--+-l+Hf-++-.c"-< ......... ,...+=:,"-,._ .. +-_ l-++-H+---+--1-H 

0. 01 79 ~----'---'-.J....1...U..U+---L..---'--L....I....L.J....L.LI::,----i,--J.....J_J-'--1-'+±-=o-J....--l~--""'.I...J....L-',-1:,',:-=---'--'---'-' 
0.1 10 100 1000 

Elapsed Time (min.) 

4t 
0.01786 

0. 01789 f------------+--I--H+l+----+----+--t-+-t-++,1+---+--+---+-++++1+----+--+---+-++++1+----+--+---+-, 

Ii\ 
0.01792 ........._ \ 

"'~ 
0.01795 ... 

:5- 0.017981----+----t-+-+-++H>is:,--:,,.,,_+-+-t-++--t+t+--+--t-+-+-HH-H-- +--t-+++H-H--+-4-H 
Cl ~ '-._ 
c:: t I ,...__: ~ .._ I◄ 
'g 0 .018011----+----t-+-+-++H+---+-+---f'>l.;;j,.J..j..j+---+--+-+++++l+---l---t-+++++-l+---l-----l----+-l 

~ '--cti 0.018041----+----t-+-+-++H+---+-+-++++H+---+"-d----+++++H---+--t-+++++-H---+--+--H 
i:S • ◄ ~r-,. t 

• 0. 01807 f-----------l----+-++H+11+---+---+-+-+-t-++,1+----+--+---+-++++R-.,-------4•-+-+-++-l-+++- -+---l---+-l 

~~ 
1--:-

0.01810 ~-++++H-H+--++++~f+---+-++++++H--+-.i•••-+-++i 
" 

0. 01 813 f-------------+--I--H+++-----+----+--H+l+---1----+-+-+-+-++,1+-----+---+-+-+-+++,f+-r---.....-----"'-.l-i"....--+---+-1 

'-r-.. 
0.01816 L....,-----'-----'--J....J....L.J...J..J.~---'-----'---..L...LU..U,.L,-----L..--'--..1.....L..L.J..L.,.....,_--L..__.__..J.....L..LI.L~--L..---'-...L..1 

0.1 10 100 1000 
Elapsed Time (min.) 

Load No.= 10 

Load= 0.43 tsf 

Do= 0.0198 

050 = 0.0189 

0 100 = 0.0180 

T50 = 1.02 min. 

Cv@T50 

94.0 ft.2/yr. 

Load No.= 11 

Load= 0.86 tsf 

Do= 0.0178 

D50 = 0.0180 

0100 = 0.0181 

T50 = 0.58 min. 

Cv@T50 

167.3 ft.2/yr. 

Ca= 0.000 

Figure 
'---------TOLUNAY-WONG ENGINEERS, INC.-------------' 



Attachment Figure B.2-211

Dial Reading vs. Time 
Project No.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB047 Depth: 48 
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Figure 
'-----------TOLUNAY-WONG ENGINEERS, INC.-------------' 



Attachment Figure B.2-212

Dial Reading vs. Time 
Project No.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB047 Depth: 48 
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Attachment Figure B.2-213

Dial Reading vs. Time 
Project No.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB047 Depth: 48 
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Attachment Figure B.2-214

Dial Reading vs. Time 
Project No.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB04 7 Depth: 48 

4t 
0.056 

0. 05 5 1---t-t----t--t-t-ittttt----t--t----H--t-t-ttt-- t--t-+--t--t-H-tt- -t-----!-t-+-t+++l----+---+--l-l 

0. 054 t---i-t----t--;--t--tttt-tt---1---t-t-t-t-t-t-t-t---i---r-t---t-t-tttt----t--i-t-H-+tt-t----t--t--t-i 

~ 0.05:' \ 

:.::- 0. 052 !---\',rt-t----t--;--t--tttt-tt---1-------t-t-t-t-t-t-t-t---i----t-t---t-t-tttt- ---t--i-t-H-+tt-t----t--t--t-i 

g> 0 
'g 0.0511--t--'\IPll\---t--t-t-ittttt----t--t----Hr H-ttt--t--t-+--t--t-H-tt--t-----l-t-+-t++t-l----+--t--l-l 
Q) 

O'.'. 
ro 0.050 '\ 

0 l\ f\ 
0.049 

[\ 

• 
~ 

0.048 

' '----i ._ 41 14 - .. 
0.047 \ 

\ 0.046 
0.1 10 100 1000 

Elapsed Time (min.) 

0.0464 

\ 
4t 

0.0462 1" 
\ 

0.0460 
I\ I\ 

' 
0.0458 

I\ -
:5, 0.0456 
Cl ~ .5 

~ "C 0.0454 (ti 
Q) 

O'.'. 
(ti 

0 
0.0452 

0.0450 

0.0448 

0.0446 

0.0444 
0.01 0.1 10 100 1000 

Elapsed Time (min.) 

Load No.= 18 

Load= 13.75 tsf 

Do= 0.0543 

050 = 0.0509 

D100 = 0.0474 

T 50 = 0.20 min. 

Cv@T50 

444.5 ft.2/yr. 

Ca = 0.000 

Load No.= 19 

Load=3.49 tsf 

Do= 0.0463 

D50 = 0.0455 

D100 = 0.0446 

T50 = 0.34 min. 

Cv@T50 

265.7 ft.2/yr. 

Figure .___ ________ TQLUNAY-WONG ENGINEERS, INC.------------' 



Attachment Figure B.2-215

Dial Reading vs. Time 
Project No.: 19.15.131 
Project: San Jacinto River Waste Pit Superfund Site 

Source of Sample: SJGB047 
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0.50 (P)

1.75 (P)

1.25 (P)

1.25 (P)

1.75 (P)

2.50 (P)

2.75 (P)

0.50 (P)

1.75 (P)

1.25 (P)

1.25 (P)

1.75 (P)

2.50 (P)

2.75 (P)

0 b/f

0 b/f

4 b/f 0-2-2

2 b/f 1-1-1

9 b/f 2-3-6

9 b/f 3-4-5

Loose tan SILTY GRAVEL (GM)

Very Soft dark gray ORGANIC CLAY (OH)
w/ sand

Loose gray CLAYEY SAND (SC)

Medium Stiff dark gray SANDY LEAN CLAY (CLs)

Very Loose dark gray CLAYEY SAND (SC)

Very Loose to Loose dark gray SILTY SAND (SM)

Very Loose gray Sand (SP-SM)
w/ silt

Loose gray SAND (SP-SC)
w/ clay

Loose gray CLAYEY SAND (SC)

Stiff reddish brown SANDY LEAN CLAY (CLs)

Stiff reddish brown FAT CLAY (CH)

Boring completed at 50 ft.

107

20

20

21

13

30

8

NP

NP

10

15

22

30

38

151

41

37

39

30

49

24

NP

NP

26

32

40

49

59

0 b/f

0 b/f

4 b/f 0-2-2

2 b/f 1-1-1

9 b/f 2-3-6

9 b/f 3-4-5

44

21

17

18

17

19

16

NP

NP

16

17

18

19

21

Loose tan SILTY GRAVEL (GM)

Very Soft dark gray ORGANIC CLAY (OH)
w/ sand

Loose gray CLAYEY SAND (SC)

Medium Stiff dark gray SANDY LEAN CLAY (CLs)

Very Loose dark gray CLAYEY SAND (SC)

Very Loose to Loose dark gray SILTY SAND (SM)

Very Loose gray Sand (SP-SM)
w/ silt

Loose gray SAND (SP-SC)
w/ clay

Loose gray CLAYEY SAND (SC)

Stiff reddish brown SANDY LEAN CLAY (CLs)

Stiff reddish brown FAT CLAY (CH)

Boring completed at 50 ft.

81

44

56

81

31

27

40

8

11

36

79

107

20

20

21

13

30

8

NP

NP

10

15

22

30

38

0.17
t=2.0
0.18
t=3.5
1.15
t=4.0
0.73
t=5.0

1.95
t=21.0

78

128

129

131

131

128

121

0.17
t=2.0
0.18
t=3.5
1.15
t=4.0
0.73
t=5.0

1.95
t=21.0

11

140

23

20

18

23

32

27

28

21

22

16

20

41

31

11

140

23

20

18

23

32

27

28

21

22

16

20

41

31

78

128

129

131

131

128

121

151

41

37

39

30

49

24

NP

NP

26

32

40

49

59

44

21

17

18

17

19

16

NP

NP

16

17

18

19

21

81

44

56

81

31

27

40

8

11

36

79

No free water encountered

Description

12/4/19
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65

70

75

80

CME TruckCME Truck

3.9

-1.1

-6.1

-11.1

-16.1

-21.1

-26.1

-31.1

-36.1

-41.1

-46.1

-51.1

-56.1

-61.1

-66.1

-71.1

-76.1

W
e

t 
U

n
it

W
e

ig
h

t
(p

c
f)

S
a

m
p

le
s

18-2876

No free water encountered

San Jacinto Waste Pits
San Jacinto, TX

Boring Advancement MethodGround Water Level Data

Logged by:

Not Reported

GHD Services, Inc.
5551 Corporate Blvd. Suite 200
Baton Rouge, LA 70808

Water
Content

(%)

C
o

m
p

re
ss

iv
e

S
tr

e
n

g
th

(t
sf

)

LOG OF SOIL BORING SJGB027
Date:

File:

 t = Lateral Confining Pressure (psi).

Date:

File:

 t = Lateral Confining Pressure (psi).

Elev.
(ft.)

S
o

il 
T

yp
e

TWEDriller:

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

Sheet 1 of 1

4" Nom. Dia. Short Flight Auger:
0 to 14 ft.
4" Dia. Rotary Wash:
14 to 50 ft.

P
er

ce
n

t
P
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si

n
g

#2
00

 S
ie

ve

W
e

t 
U

n
it

W
e
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h

t
(p

c
f)

S
a

m
p
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s

18-2876

Field
Test

Results

Location: Lat. 29° 47' 41.34"
Long. 95° 3' 47.36"

LL PIPL

Atterberg Limits

Breanna North

Strata Boundaries May Not Be Exact

Rig:

FIELD DATA

Ground
Water
Level

Depth
(feet)

Boring Abandonment Method

LABORATORY DATA

S
o

il 
T

yp
e

Description

12/4/19

Ground Water Level Data

Logged by:

Not Reported

GHD Services, Inc.
5551 Corporate Blvd. Suite 200
Baton Rouge, LA 70808

Water
Content

(%)

C
o

m
p

re
ss

iv
e

S
tr

e
n

g
th

(t
sf

)

LOG OF SOIL BORING SJGB027

Breanna North

Strata Boundaries May Not Be Exact

Rig:

FIELD DATA

Ground
Water
Level

Depth
(feet)

Boring Abandonment Method

LABORATORY DATA

San Jacinto Waste Pits
San Jacinto, TX

Boring Advancement Method

Ground Surface Elevation:

Notes

Elev.
(ft.)

TWEDriller:

Sheet 1 of 1

4" Nom. Dia. Short Flight Auger:
0 to 14 ft.
4" Dia. Rotary Wash:
14 to 50 ft.

Notes

Field
Test

Results

Location: Lat. 29° 47' 41.34"
Long. 95° 3' 47.36"

3.92 (ft., NAVD 88)

LL PIPL

Atterberg Limits
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0.25 (P)

2.50 (P)

1.75 (P)

3.25 (P)

3.00 (P)

1.50 (P)

3.50 (P)

2.00 (P)

0.25 (P)

2.50 (P)

1.75 (P)

3.25 (P)

3.00 (P)

1.50 (P)

3.50 (P)

2.00 (P)

0 b/f
0 b/f
0 b/f
0 b/f
0 b/f
0 b/f
0 b/f
1 b/f 0-0-1

14 b/f 8-8-6

33 b/f 12-16-17

2 b/f 3-1-1

29 b/f 4-8-21

51 b/f 15-21-30

75 b/f 25-31-44

50 b/f 17-23-27

53 b/f 16-23-30

65 b/f 25-35-30

Loose brown SILT (ML)

Soft brown SANDY LEAN CLAY (CLs)

Soft brown FAT CLAY (CH)

Soft gray SANDY FAT CLAY (CHs)

Stiff gray LEAN CLAY (CL)
w/ sand

Stiff reddish brown SANDY SILTY CLAY (CL-ML)

Stiff reddish brown SILT (MH)

Stiff reddish brown FAT CLAY (CH)

Very Stiff reddish brown LEAN CLAY (CL)

Medium Dense to Dense gray SILT (ML)

Very Loose gray SILT (ML)

Medium Dense gray SILT (ML)

Very Dense gray SILT (ML)
w/ sand

Very Dense gray SANDY SILT (MLs)

Very Dense gray SILTY SAND (SM)

Stiff tan and gray FAT CLAY (CH)

Boring completed at 100 ft.

19

55

24

6

20

40

24

11

NP

NP

NP

50

39

79

42

27

59

74

42

30

NP

NP

NP

73

0 b/f
0 b/f
0 b/f
0 b/f
0 b/f
0 b/f
0 b/f
1 b/f 0-0-1

14 b/f 8-8-6

33 b/f 12-16-17

2 b/f 3-1-1

29 b/f 4-8-21

51 b/f 15-21-30

75 b/f 25-31-44

50 b/f 17-23-27

53 b/f 16-23-30

65 b/f 25-35-30

20

24

18

21

39

34

18

19

NP

NP

NP

23

Loose brown SILT (ML)

Soft brown SANDY LEAN CLAY (CLs)

Soft brown FAT CLAY (CH)

Soft gray SANDY FAT CLAY (CHs)

Stiff gray LEAN CLAY (CL)
w/ sand

Stiff reddish brown SANDY SILTY CLAY (CL-ML)

Stiff reddish brown SILT (MH)

Stiff reddish brown FAT CLAY (CH)

Very Stiff reddish brown LEAN CLAY (CL)

Medium Dense to Dense gray SILT (ML)

Very Loose gray SILT (ML)

Medium Dense gray SILT (ML)

Very Dense gray SILT (ML)
w/ sand

Very Dense gray SANDY SILT (MLs)

Very Dense gray SILTY SAND (SM)

Stiff tan and gray FAT CLAY (CH)

Boring completed at 100 ft.

97

94

70
74

97

56

73

60

98

100

84

76

93

92

93

98

82

68

46

39

26

19

55

24

6

20

40

24

11

NP

NP

NP

50

0.29
t=6.6

1.44
t=8.3

1.00
t=11.8

1.73
t=13.5

3.36
t=15.3

0.33
t=35.0

99

136

124

126

138

119

0.29
t=6.6

1.44
t=8.3

1.00
t=11.8

1.73
t=13.5

3.36
t=15.3

0.33
t=35.0

31
37
43

30
39
64
58

38

20

16

29

31

19

18

20

23

27

26

23

22

19

18

18

21

31
37
43

30
39
64
58

38

20

16

29

31

19

18

20

23

27

26

23

22

19

18

18

21

99

136

124

126

138

119

39

79

42

27

59

74

42

30

NP

NP

NP

73

20

24

18

21

39

34

18

19

NP

NP

NP

23

97

94

70
74

97

56

73

60

98

100

84

76

93

92

93

98

82

68

46

39

26

Description

5

10

15

20

25

30
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65
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100

105

CME Truck on
Barge
CME Truck on
Barge

-3.4

-8.4

-13.4

-18.4

-23.4

-28.4

-33.4

-38.4

-43.4

-48.4

-53.4

-58.4

-63.4

-68.4

-73.4

-78.4

-83.4

-88.4

-93.4

-98.4

-103.4

-108.4

W
e

t 
U

n
it

W
e
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m
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18-2876San Jacinto Waste Pits
San Jacinto, TX

Boring Advancement MethodGround Water Level Data

Logged by:

Not Reported

GHD Services, Inc.
5551 Corporate Blvd. Suite 200
Baton Rouge, LA 70808

Water
Content

(%)

C
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m
p
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ss
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e

S
tr

e
n

g
th

(t
sf

)

LOG OF SOIL BORING SJSB047-G
Date:

File:

 t = Lateral Confining Pressure (psi).

Date:

File:

 t = Lateral Confining Pressure (psi).

Elev.
(ft.)

S
o

il 
T

yp
e

TWEDriller:

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

105

Sheet 1 of 1

4" Dia. Rotary Wash:
 to 100 ft.
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18-2876

Field
Test

Results

Location: Lat. 29° 47' 38.5"
Long. 95° 3' 41.9"

LL PIPL

Atterberg Limits

Stephen Saller

Strata Boundaries May Not Be Exact

Rig:

FIELD DATA

Ground
Water
Level

Depth
(feet)

Boring Abandonment Method

LABORATORY DATA

S
o

il 
T

yp
e

Description

Ground Water Level Data

Logged by:

Not Reported

GHD Services, Inc.
5551 Corporate Blvd. Suite 200
Baton Rouge, LA 70808

Water
Content

(%)

C
o

m
p

re
ss

iv
e

S
tr

e
n

g
th

(t
sf

)

LOG OF SOIL BORING SJSB047-G

Stephen Saller

Strata Boundaries May Not Be Exact

Rig:

FIELD DATA

Ground
Water
Level

Depth
(feet)

Boring Abandonment Method

LABORATORY DATA

San Jacinto Waste Pits
San Jacinto, TX

Boring Advancement Method

Ground Surface Elevation:

Notes

Elev.
(ft.)

TWEDriller:

Sheet 1 of 1

4" Dia. Rotary Wash:
 to 100 ft.

Notes

Field
Test

Results

Location: Lat. 29° 47' 38.5"
Long. 95° 3' 41.9"

-3.4 (ft., NAVD 88)

LL PIPL

Atterberg Limits
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Attachment Figure B.3-5
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0 b/f

0 b/f

0 b/f

0 b/f

1 b/f 0-0-1

10 b/f 3-5-5

1 b/f 1-1-0

Very Soft brown FAT CLAY (CH)

Very Loose brown CLAYEY SAND (SC)

Very Soft to Soft brown LEAN CLAY (CL)

Very Loose gray CLAYEY SAND (SC)

Very Soft to Soft gray LEAN CLAY (CL)

Very Soft to Soft brown LEAN CLAY (CL)
w/ sand

Loose gray SANDY SILTY (MLs)

Very Loose gray SAND (SP-SM)

Boring completed at 19.5 ft.

16

17

23

32

34

41

0 b/f

0 b/f

0 b/f

0 b/f

1 b/f 0-0-1

10 b/f 3-5-5

1 b/f 1-1-0

16

17

18

Very Soft brown FAT CLAY (CH)

Very Loose brown CLAYEY SAND (SC)

Very Soft to Soft brown LEAN CLAY (CL)

Very Loose gray CLAYEY SAND (SC)

Very Soft to Soft gray LEAN CLAY (CL)

Very Soft to Soft brown LEAN CLAY (CL)
w/ sand

Loose gray SANDY SILTY (MLs)

Very Loose gray SAND (SP-SM)

Boring completed at 19.5 ft.

98

41

43

86

83

70

52

10

16

17

23

0.30
t=1.7

0.08
t=2.4

109

113

0.30
t=1.7

0.08
t=2.4

100

82

29

33

56

49

47

23

37

100

82

29

33

56

49

47

23

37

109

113

32

34

41

16

17

18

98

41

43

86

83

70

52

10

Free Water not Reported

Description

11/20/19
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CME TruckCME Truck

-3.6

-8.6

-13.6

-18.6

-23.6

-28.6

-33.6

-38.6

-43.6

-48.6

-53.6
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18-2876

Free Water not Reported

San Jacinto Waste Pits
San Jacinto, TX

Boring Advancement MethodGround Water Level Data

Logged by:

Not Reported

GHD Services, Inc.
5551 Corporate Blvd. Suite 200
Baton Rouge, LA 70808

Water
Content

(%)
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)

LOG OF SOIL BORING SJSB050-G
Date:

File:

 t = Lateral Confining Pressure (psi).

Date:

File:

 t = Lateral Confining Pressure (psi).

Elev.
(ft.)
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il 
T
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e

TWEDriller:
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Sheet 1 of 1

4" Dia. Rotary Wash:
 to 19.5 ft.
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18-2876

Field
Test

Results

Location: Lat. 29° 47' 41.36"
Long. 95° 3' 40.53"

LL PIPL

Atterberg Limits

Stephen Saller

Strata Boundaries May Not Be Exact

Rig:

FIELD DATA

Ground
Water
Level

Depth
(feet)

Boring Abandonment Method

LABORATORY DATA

S
o

il 
T

yp
e

Description

11/20/19

Ground Water Level Data

Logged by:

Not Reported

GHD Services, Inc.
5551 Corporate Blvd. Suite 200
Baton Rouge, LA 70808

Water
Content

(%)

C
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ss

iv
e

S
tr

e
n

g
th

(t
sf

)

LOG OF SOIL BORING SJSB050-G

Stephen Saller

Strata Boundaries May Not Be Exact

Rig:

FIELD DATA

Ground
Water
Level

Depth
(feet)

Boring Abandonment Method

LABORATORY DATA

San Jacinto Waste Pits
San Jacinto, TX

Boring Advancement Method

Ground Surface Elevation:

Notes

Elev.
(ft.)

TWEDriller:

Sheet 1 of 1

4" Dia. Rotary Wash:
 to 19.5 ft.

Notes

Field
Test

Results

Location: Lat. 29° 47' 41.36"
Long. 95° 3' 40.53"

-3.6 (ft., NAVD 88)
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Atterberg Limits
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 - 93-95' Organic Content = 29.2%

3.50 (P)

3.50 (P)

2.50 (P)

3.50 (P)

3.50 (P)

2.00 (P)

1.50 (P)

2.00 (P)

2.00 (P)

2.50 (P)

 - 93-95' Organic Content = 29.2%

3.50 (P)

3.50 (P)

2.50 (P)

3.50 (P)

3.50 (P)

2.00 (P)

1.50 (P)

2.00 (P)

2.00 (P)

2.50 (P)

0 b/f
0 b/f
0 b/f
0 b/f
12 b/f 2-6-6
0 b/f 1-0-0
1 b/f 0-0-1
1 b/f 0-0-1

18 b/f 10-11-7

65 b/f 19-18-47

67 b/f 19-28-39

27 b/f 10-11-16

80 b/f 12-30-50

26 b/f 8-12-14

15 b/f 10-7-8

Very Loose brown CLAYEY SAND (SC)

Very Soft brown SANDY FAT CLAY (CHs)

Medium Dense gray SANDY LEAN CLAY (CLs)

Very Soft to Soft brown and gray SANDY LEAN
CLAY (CLs)

Very Loose brown and gray CLAYEY SAND (SC)

Very Stiff gray LEAN CLAY (CL)
w/ sand

Very Stiff tan LEAN CLAY (CL)
w/ sand

Medium Dense reddish brown SILT (MH)

Medium Stiff reddish brown FAT CLAY (CH)

Medium Dense gray SILT (MH)

Stiff gray LEAN CLAY (CL)

Medium Dense tan CLAYEY SAND (SC)

Very Dense tan CLAYEY SAND (SC)

Medium Dense to Very Dense gray CLAYEY
SAND (SC)

Stiff to Very Stiff gray SANDY FAT CLAY (CHs)

Medium Dense brown and black SILT (MH)
w/ wood & organics

Very Stiff gray FAT CLAY (CH)

Boring completed at 100 ft.

33
16

23

25

33

45

36

26

40

66

48

55
36

45

46

70

69

71

47

64

144

71

0 b/f
0 b/f
0 b/f
0 b/f
12 b/f 2-6-6
0 b/f 1-0-0
1 b/f 0-0-1
1 b/f 0-0-1

18 b/f 10-11-7

65 b/f 19-18-47
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0.50 (P)
1.25 (P)

3.00 (P)

2.50 (P)

3.50 (P)

3.00 (P)

3.00 (P)

2.50 (P)

1.50 (P)

1.50 (P)

1.00 (P)

1.50 (P)

No (P)
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1.00 (P)

1.50 (P)

No (P)

0 b/f
2 b/f 2-1-1
1 b/f 0-0-1
2 b/f 1-1-1
1 b/f 0-0-1
10 b/f 3-4-6

77 b/f 14-21-56

65 b/f 15-21-44

13 b/f 4-6-7

97 b/f 15-55-42

88 b/f 15-33-55

26 b/f 4-11-15

Very Loose dark brown CLAYEY SAND (SC)

Very Loose brown CLAYEY SAND (SC)

Very Loose gray CLAYEY SAND (SC)
w/ shell fragments

Medium Dense gray SILTY SAND (SM)
w/ gravel

Very Stiff gray and brown FAT CLAY (CH)
w/ sand

Very Stiff tan SANDY LEAN CLAY (CLs)

Very Stiff reddish brown FAT CLAY (CH)

Stiff to Very Stiff gray FAT CLAY (CH)

w/ sand

Very Dense brown and gray SILTY SAND (SM)

Very Dense brown and gray CLAYEY SAND (SC)

Stiff gray SANDY SILTY CLAY (CL-ML)

Very Stiff to Hard gray SANDY LEAN CLAY (CLs)

Dense gray CLAYEY SAND (SC)

Stiff gray LEAN CLAY (CL)

Boring completed at 100 ft.
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10 b/f 3-4-6

77 b/f 14-21-56

65 b/f 15-21-44

13 b/f 4-6-7

97 b/f 15-55-42

88 b/f 15-33-55

26 b/f 4-11-15
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21

23

16

22

19

19

20
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92

18

Very Loose dark brown CLAYEY SAND (SC)

Very Loose brown CLAYEY SAND (SC)

Very Loose gray CLAYEY SAND (SC)
w/ shell fragments

Medium Dense gray SILTY SAND (SM)
w/ gravel

Very Stiff gray and brown FAT CLAY (CH)
w/ sand

Very Stiff tan SANDY LEAN CLAY (CLs)

Very Stiff reddish brown FAT CLAY (CH)

Stiff to Very Stiff gray FAT CLAY (CH)

w/ sand

Very Dense brown and gray SILTY SAND (SM)

Very Dense brown and gray CLAYEY SAND (SC)

Stiff gray SANDY SILTY CLAY (CL-ML)

Very Stiff to Hard gray SANDY LEAN CLAY (CLs)

Dense gray CLAYEY SAND (SC)

Stiff gray LEAN CLAY (CL)

Boring completed at 100 ft.
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No (P)

No (P)
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Loose brown and tan SILTY SAND (SM)

Soft gray SANDY LEAN CLAY (CLs)

Medium Stiff to Stiff gray LEAN CLAY (CL)

Very Loose to Loose gray SILTY SAND (SM)

Dense gray SILTY SAND (SM)

Boring completed at 20 ft.
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Dense gray SILTY SAND (SM)
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Attachment C. CALCULATION PACKAGE 

This Attachment contains the following: 
(Digital Copies Only) 

C.1 Cell #1 Retaining Wall Analyses 

C.2 Cell #2 Retaining Wall Analyses 

C.3 Cell #3 Retaining Wall Analyses 

C.4 Cell #4 Retaining Wall Analyses 

C.5 Cell #5 Retaining Wall Analyses 

C.6 WEAP Results (SJGB053} 

C.7 WEAP Results (SJGB0S7} 

Ardaman & Associates, Inc. 

18-2876 
Northern lmpoundment Geotechnical Engineering Report 

Preliminary 30% Remedial Design 



Project: San Jacinto Waste Pits Date: 4/29/2020

Project No.: 18-2876 Pile Type Selected in DeepEx:

DeepEx Summary Page - Northern Impoundment (Cell #1 @ Sta. 0+75)

Top of Wall = 9.0 ft., NAVD88 Design Tip Elev. = -96.0 ft., NAVD88

Governing Tip Elev. = -92.91 ft., NAVD88 Design Length of Sheeting = 105.0 ft.

Length of Sheetting = 101.91 ft.

Use = 105.0 ft.

Water (Driving) Water (Passive) Tip Elev. Max Moment Max Shear Deflection

(ft., NAVD88) (ft., NAVD88) (ft., NAVD88) (kip-ft/ft.) (kip/ft.) (in)

Open excavation - degraded 9 -8 1.00 1.00 -48.27 598.31 96.35 2.98

Open excavation - degraded 9 -8 1.00 1.25 -51.04 -- -- --

Open excavation - degraded 9 -4 1.00 1.00 -45.90 495.96 88.49 2.27

Open excavation - degraded 9 -4 1.00 1.25 -48.27 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 -44.33 386.27 76.43 1.59

Open excavation - degraded 5 -8 1.00 1.50 -48.67 -- -- --

Open excavation - degraded 5 -4 1.00 1.00 -41.95 293.47 67.06 1.09

Open excavation - degraded 5 -4 1.00 1.50 -45.51 -- -- --

Open excavation - degraded 9 -8 1.00 1.00 -84.53 1,321.17 139.52 19.61

Open excavation - degraded 9 -8 1.00 1.25 -92.91 -- -- --

Open excavation - degraded 9 -4 1.00 1.00 -78.08 989.14 101.22 12.70

Open excavation - degraded 9 -4 1.00 1.25 -86.46 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 -75.50 809.50 89.30 9.54

Open excavation - degraded 5 -8 1.00 1.50 -91.62 -- -- --

Open excavation - degraded 5 -4 1.00 1.00 -68.40 544.40 67.97 5.34

Open excavation - degraded 5 -4 1.00 1.50 -82.59 -- -- --

-92.91 1,321.17 139.52 19.61

3

4

2

3

4

1

2

Governing Value:

PAZ66/AZ38-700N

Condition Case Description FS Active FS Passive

Q-Case

Q-Case

Q-Case

Q-Case

S-Case

S-Case

S-Case

S-Case

1

18-2876
Attachment Figure C.1-1~ . • Ardaman 

W & Associates, Inc. 
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STRUCTURAL MATERIALS DATA

(kcf)(ksi)(ksi)(ksi)

Density gElastic EFuStrength FyName

Steel

0.492900072.550A50

0.49290005836A36

(% of Fc')(kcf)(ksi)(ksi)

Tension Strength FtDensity gElastic EStrength Fc'Name

Concrete

100.1544156Fc 6ksi

100.1540315Fc 5ksi

100.1536054Fc 4ksi

100.1531223Fc 3ksi

(ksi)(ksi)

Elastic EStrength FyName

Steel rebar

30434.865.2B450C

30434.872.5S500

30434.859.4S410

29000270Strands 270 ksi

29000150Grade 150

2900080Grade 80

2900075Grade 75

2900060Grade 60

(ksi)(kcf)(ksi)(ksi)(ksi)

Elastic EDensity gUltimate Shear Strength FvuUltimate Tensile Strength FtuUltimate Bending Srtength FbuName

Wood

8000.050.611Regular grade

10000.050.81.41.6Construction Timb

STEEL
Name=material name
fy=fyk= characteristc resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
CONCRETE
Name=material name
f'c=fck= cylindrical resistance for concrete (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
Tension strength=ft=fctk= characteristic tension resistance for concrete
STEEL REBARS
Name=material name
fy=fyk= characteristic resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
WOOD
Name=material name
Fb=fbk= Ultimate bending strength
Ftu=ftuk= Ultimate tensile strength

Attachment Figure C.1-3
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Fvu=fvuk= Ultimate shear strength
Density g= specific weight
Elastic E= Elastic modulus

Attachment Figure C.1-4



Project: San Jacinto Waste Pits
Results for Design Section 0: Base model

Attachment Figure C.1-5
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SOIL DATA

LinearTrue0.330.3330.3333000016700011511511- CH (-109 t

LinearTrueN/AN/A30.333300N/AN/AN/A03012012010- SP (-103 t

LinearTrue0.330.3330.3333000040000012012009- CH (-94 to 

LinearTrue0.330.3330.3333000012000011511508- CH (-89 to 

LinearTrueN/AN/A30.333300N/AN/AN/A03012212207- SP (-80 to 

LinearTrue11113626.30016500012712706- CH (-57 to 

LinearTrue30.332.120.473417.543021.122900012612605- CH (-44 to 

LinearTrue11113521.920022900013413404- CH (-34 T

LinearTrue111131500022900012612603- CH (-30  t

LinearTrueN/AN/A30.33360N/AN/AN/A03011511502- SP (-27 T

EXPTrueN/AN/A30.333300N/AN/AN/A03011511501- SP (GS to 

ModelNLNLNLNL(-)(ksf)(deg)(deg)(psf)(psf)(deg)(pcf)(pcf)

ColorSpringVarykPcvkAcvkPpkAprEurEloadFRcvFRpSuC'Frictg dryg totName

-000--0.81000.3511- CH (-109 t

-000--0.80.5--0.3510- SP (-103 t

-000--0.81000.2509- CH (-94 to 

-000--0.81000.308- CH (-89 to 

-000--0.80.5--0.3507- SP (-80 to 

-7019.329--0.51000.3506- CH (-57 to 

-3012.118.1--0.50.4500.10.4505- CH (-44 to 

-3014.521.8--0.51000.304- CH (-34 T

-208.713--0.51000.303- CH (-30  t

-203.45.1--0.50.5--0.402- SP (-27 T

-204.87.2010.50.5--0.401- SP (GS to 

(ksi)(k/ft3)(psi)(psi)(0 to 1)(0 to 1)--(clays)(clays)v

PLkS.nailsqNailsqSkinaV.EXPaH.EXPnOCRko.NCMin shMin KaPoissonName

gtot  = total soil specific  weight
gdry  = dry weigth of the soil
Frict = friction angle
C'    = effective cohesion
Su    = Undrained shear strength (only for CLAY soils in undrained conditions, used as a cutoff strength in NL analysis)
Evc   = Virgin compression elastic modulus
Eur   = unloading/reloading elastic modulus
Kap   = Peak active thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kpp   = Peak passive thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kacv  = Constant volume active thrust coeff (only for clays, initial value)
Kpcv  = Constant volume passive thrust coeff  (only for clays, initial value).
Spring models= spring model (LIN= constant E over the soil layer height , EXP=exponential , SIMC=simplified winkler)
LIN= Linear-Elastic-Perfectly Plastic,
EXP: Exponential, SUB: Modulus of Subgrade Reaction
SIMC= Simplified Clay mode

SOIL BORINGS
Top Elev= superior SOil level
Soil type= type of the soil (sand , clay , etc)
OCR=       overconsolidation ratio
K0=        at rest coefficient

Attachment Figure C.1-6
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1111- CH (-109 t-109

0.5110- SP (-103 to -103

1109- CH (-94 to -94

1108- CH (-89 to -89

0.5107- SP (-80 to --80

1106- CH (-57 to -57

0.45105- CH (-44 to -44

1104- CH (-34 TO -34

1103- CH (-30  to -30

0.5102- SP (-27 TO -27

0.5101- SP (GS to --17

KoOCRSoil typeTop elev.

Name: Boring 57, pos: (-100, 0)

WALL DATA

Wall section 0: Wall 1

Wall uses wall section 0: Wall 1
Wall type: Combined sheet pile wall
Top wall El: 9 ft   Bottom wall El: -70 ft
Hor. wall spacing: 10.29 ft   Wall thickness = 5.5 ft
Passive width below exc: 10.29 ft   Active width below exc: 10.29 ft Swater= 10.29 ft
Steel members fy = 50 ksi   Esteel = 29000 ksi
Wall friction: Ignored
Steel wall capacities are calculated with AISC 360-16 ALL.

Attachment Figure C.1-7
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Wall sketch 
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Concrete capacities are calculated with ACI 318-11
Note: With ultimate capacities you may have to use a structural safety factor.
Steel sheet pile properties

Table: Steel Sheet Pile Cross Sectional Properties

1663268.8107870.5204.2327.11079325.1PP60X0.62AZ 38-700NPA 60/19-700

(in)(in)(in)(in)(in3)(in4)(in^2)(in3/ft)(in4/ft)(in2/ft)

Pile twPile tfPile bfPile DPile SxxPile IxxPile ASxxIxxAPilesSheetDES

GENERAL WALL DATA
Hor wall spacing= Wall horizontal spacing
Passive width below exc= spacing for passive thrust pressure for classic analysis
f'c=fck= cylindrical concrete resistance
fyk=fy= steel rebar characteristic resistance
Econc= Concrete Elastic modulus
fctk= characteristic Concrete tension
Esteel= steel elastic modulus
TABULAR DATA (principal parameters)
1) Diaphragm wall (rectangular cross section)
N/A= data not available
Fy=fyk
F'c=fck
D=wall thickness
B=wall width
2)Steel sheet pile
DES=shape (Z or U)
W=width per unit of length
A=area
h=height
t=horizontal part thickness
b=width of the single sheet pile part
s=inclined part thickness
Ixx=strong axis inertia (per unit of length)
Sxx=strong axis section modulus (per unit of length)
3)Secant piles wall, Tangent piles wall, soldier piles, soldier piles and timber lagging
W=weight per unit of length
A=area
D=diameter
tw=web thickness
tp= pipe thickness
bf=flange width
tf= flange thickness
k= flange thickness+stem base height
Ixx= strong axis inertia modulus (per unit of length)
Sxx= strong axis section modulus (per unit of length)
rx=radius of gyration about X axis
ry=radius of gyration about Y axis
Iyy=weak axis inertia modulus (per unit of length)
Syy=weak axis section modulus (per unit of length)
rT=radius of gyration for torsion
Cw= warping constant

Attachment Figure C.1-8
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GENERAL ANALYSIS CRITERIA
Summary of stage assumptions

Free Earth1.5Kp/MN/AN/AKaConventionalStage 7

Free Earth1Kp/MN/AN/AKaConventionalStage 6

Free Earth1.5Kp/MN/AN/AKaConventionalStage 5

Free Earth1Kp/MN/AN/AKaConventionalStage 4

Free Earth1.25Kp/MN/AN/AKaConventionalStage 3

Free Earth1Kp/MN/AN/AKaConventionalStage 2

Free Earth1.25Kp/MN/AN/AKaConventionalStage 1

Free Earth1Kp/MN/AN/AKaConventionalStage 0

MethodMultPress(%)PressMethod

ContleResResistHtr T/Bka-MultDriveAnalysisName

2.4332.062.061.6N/ASimple spanStage 7

3.5472.892.891.6N/ASimple spanStage 6

2.3091.8861.8861.6N/ASimple spanStage 5

3.3892.692.5721.6N/ASimple spanStage 4

2.4831.9151.9151.6N/ASimple spanStage 3

3.0592.3132.3131.6N/ASimple spanStage 2

2.3641.7671.7671.6N/ASimple spanStage 1

2.9242.1532.0721.6N/ASimple spanStage 0

FSpasFSrotFDtoeFSwallInclModel

ToeToeMin ToeUsedAxialSupportName

Name=excavation stage name
Analysis method

springs = Elastoplastic spring analysis used
DR      = Drained condition for CLAY model
U       = Undrained condition for CLAY model for all the soils
Up      = Undrained condition just for selected soil

Limit equilibrium analysis settings
Drive press:
             Ka (Active pressure diagram), Ka-Trap = Trapezoid apparent diagram from active pressures x multiplier,
             FHWA= Federal Highway Administration apparent pressure diagrams.
             Ko = At-rest lateral earth pressures.
             Peck = Peck 1969 Apparent earth pressure diagrams.
             2 Step rect = Two step rectangular apparent earth pressure diagram.
             User def.   = User defined apparent earth pressure diagram.
             Ka+d (and so on) indicates that wall friction is applied
ka mult       = multiplication factor for Ka when Ka-Trap is selected
Htr T/B (%)   = trapezoidal pressure scheme, top and bottom triangular percentage of excavation depth H
Resit press   = Kp (passive earth pressures)
Res Mult      = Safety factor applied directly on resisting pressures (
COntle Method = cantilever analysis method for limit equilibrium analysis.
Support Model:  Method for calculating support reactions in limit-equlibrium analysis.
                Beam= support reactions beam analysis (uses Blum's method).
                Trib= support reactions from tributary height calculations (Can be applied with apparent diagrams).
Axial Incl    = Axial loads included for structural design

Attachment Figure C.1-9
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Used FS wall  = Safety factor for axial+bending wall resistance to divide ultimate wall capacities.
Min FD Toe= embedded minimum safety factor (for limit equilibrium analysis)
Toe FS rot= rotation safety factor (classic for limit equilibrium analysis)
Toe FSpas= driving/resisting pressure safety factor (for limit equilibrium analysis)

A sequence of figures for each excavation stage is reported

EXCAVATION STAGES SKETCHES

Attachment Figure C.1-10
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STRUCTURAL MATERIALS DATA

(kcf)(ksi)(ksi)(ksi)

Density gElastic EFuStrength FyName

Steel

0.492900072.550A50

0.49290005836A36

(% of Fc')(kcf)(ksi)(ksi)

Tension Strength FtDensity gElastic EStrength Fc'Name

Concrete

100.1544156Fc 6ksi

100.1540315Fc 5ksi

100.1536054Fc 4ksi

100.1531223Fc 3ksi

(ksi)(ksi)

Elastic EStrength FyName

Steel rebar

30434.865.2B450C

30434.872.5S500

30434.859.4S410

29000270Strands 270 ksi

29000150Grade 150

2900080Grade 80

2900075Grade 75

2900060Grade 60

(ksi)(kcf)(ksi)(ksi)(ksi)

Elastic EDensity gUltimate Shear Strength FvuUltimate Tensile Strength FtuUltimate Bending Srtength FbuName

Wood

8000.050.611Regular grade

10000.050.81.41.6Construction Timb

STEEL
Name=material name
fy=fyk= characteristc resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
CONCRETE
Name=material name
f'c=fck= cylindrical resistance for concrete (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
Tension strength=ft=fctk= characteristic tension resistance for concrete
STEEL REBARS
Name=material name
fy=fyk= characteristic resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
WOOD
Name=material name
Fb=fbk= Ultimate bending strength
Ftu=ftuk= Ultimate tensile strength

Attachment Figure C.1-28
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Fvu=fvuk= Ultimate shear strength
Density g= specific weight
Elastic E= Elastic modulus

Attachment Figure C.1-29



Project: San Jacinto Waste Pits
Results for Design Section 0: Base model
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SOIL DATA

LinearTrueN/AN/A2.560.393300N/AN/AN/A02611511511- CH (-109 t

LinearTrueN/AN/A3.390.33300N/AN/AN/A03312012010- SP (-103 t

LinearTrueN/AN/A2.560.393300N/AN/AN/A02612012009- CH (-94 to 

LinearTrueN/AN/A2.560.393300N/AN/AN/A02611511508- CH (-89 to 

LinearTrueN/AN/A3.390.33300N/AN/AN/A03312212207- SP (-80 to 

LinearTrueN/AN/A2.560.393626.3N/AN/AN/A02612712706- CH (-57 to 

LinearTrueN/AN/A2.560.393417.54N/AN/AN/A02612612605- CH (-44 to 

LinearTrueN/AN/A2.560.393521.92N/AN/AN/A02613413404- CH (-34 T

LinearTrueN/AN/A2.560.393150N/AN/AN/A02612612603- CH (-30  t

LinearTrueN/AN/A3.390.3360N/AN/AN/A03311511502- SP (-27 T

EXPTrueN/AN/A3.390.33300N/AN/AN/A03311511501- SP (GS TO 

ModelNLNLNLNL(-)(ksf)(deg)(deg)(psf)(psf)(deg)(pcf)(pcf)

ColorSpringVarykPcvkAcvkPpkAprEurEloadFRcvFRpSuC'Frictg dryg totName

-000--0.80.562--0.3511- CH (-109 t

-000--0.80.455--0.3510- SP (-103 t

-000--0.80.562--0.2509- CH (-94 to 

-000--0.80.562--0.308- CH (-89 to 

-000--0.80.455--0.3507- SP (-80 to 

-7019.329--0.50.562--0.3506- CH (-57 to 

-3012.118.1--0.50.562--0.4505- CH (-44 to 

-3014.521.8--0.50.562--0.304- CH (-34 T

-208.713--0.50.562--0.303- CH (-30  t

-203.45.1--0.50.455--0.402- SP (-27 T

-204.87.2010.50.455--0.401- SP (GS TO 

(ksi)(k/ft3)(psi)(psi)(0 to 1)(0 to 1)--(clays)(clays)v

PLkS.nailsqNailsqSkinaV.EXPaH.EXPnOCRko.NCMin shMin KaPoissonName

gtot  = total soil specific  weight
gdry  = dry weigth of the soil
Frict = friction angle
C'    = effective cohesion
Su    = Undrained shear strength (only for CLAY soils in undrained conditions, used as a cutoff strength in NL analysis)
Evc   = Virgin compression elastic modulus
Eur   = unloading/reloading elastic modulus
Kap   = Peak active thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kpp   = Peak passive thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kacv  = Constant volume active thrust coeff (only for clays, initial value)
Kpcv  = Constant volume passive thrust coeff  (only for clays, initial value).
Spring models= spring model (LIN= constant E over the soil layer height , EXP=exponential , SIMC=simplified winkler)
LIN= Linear-Elastic-Perfectly Plastic,
EXP: Exponential, SUB: Modulus of Subgrade Reaction
SIMC= Simplified Clay mode

SOIL BORINGS
Top Elev= superior SOil level
Soil type= type of the soil (sand , clay , etc)
OCR=       overconsolidation ratio
K0=        at rest coefficient

Attachment Figure C.1-31
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1111- CH (-109 t-109

0.46110- SP (-103 to -103

0.56109- CH (-94 to -94

0.56108- CH (-89 to -89

0.46107- SP (-80 to --80

0.56106- CH (-57 to -57

0.56105- CH (-44 to -44

0.56104- CH (-34 TO -34

0.56103- CH (-30  to -30

0.46102- SP (-27 TO -27

0.46101- SP (GS TO -17

KoOCRSoil typeTop elev.

Name: Boring 57, pos: (-100, 0)

WALL DATA

Wall section 0: Wall 1

Wall uses wall section 0: Wall 1
Wall type: Combined sheet pile wall
Top wall El: 9 ft   Bottom wall El: -120 ft
Hor. wall spacing: 10.29 ft   Wall thickness = 5.5 ft
Passive width below exc: 10.29 ft   Active width below exc: 10.29 ft Swater= 10.29 ft
Steel members fy = 50 ksi   Esteel = 29000 ksi
Wall friction: Ignored
Steel wall capacities are calculated with AISC 360-16 ALL.

Attachment Figure C.1-32
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Concrete capacities are calculated with ACI 318-11
Note: With ultimate capacities you may have to use a structural safety factor.
Steel sheet pile properties

Table: Steel Sheet Pile Cross Sectional Properties

1663268.8107870.5204.2327.11079325.1PP60X0.62AZ 38-700NPA 60/19-700

(in)(in)(in)(in)(in3)(in4)(in^2)(in3/ft)(in4/ft)(in2/ft)

Pile twPile tfPile bfPile DPile SxxPile IxxPile ASxxIxxAPilesSheetDES

GENERAL WALL DATA
Hor wall spacing= Wall horizontal spacing
Passive width below exc= spacing for passive thrust pressure for classic analysis
f'c=fck= cylindrical concrete resistance
fyk=fy= steel rebar characteristic resistance
Econc= Concrete Elastic modulus
fctk= characteristic Concrete tension
Esteel= steel elastic modulus
TABULAR DATA (principal parameters)
1) Diaphragm wall (rectangular cross section)
N/A= data not available
Fy=fyk
F'c=fck
D=wall thickness
B=wall width
2)Steel sheet pile
DES=shape (Z or U)
W=width per unit of length
A=area
h=height
t=horizontal part thickness
b=width of the single sheet pile part
s=inclined part thickness
Ixx=strong axis inertia (per unit of length)
Sxx=strong axis section modulus (per unit of length)
3)Secant piles wall, Tangent piles wall, soldier piles, soldier piles and timber lagging
W=weight per unit of length
A=area
D=diameter
tw=web thickness
tp= pipe thickness
bf=flange width
tf= flange thickness
k= flange thickness+stem base height
Ixx= strong axis inertia modulus (per unit of length)
Sxx= strong axis section modulus (per unit of length)
rx=radius of gyration about X axis
ry=radius of gyration about Y axis
Iyy=weak axis inertia modulus (per unit of length)
Syy=weak axis section modulus (per unit of length)
rT=radius of gyration for torsion
Cw= warping constant

Attachment Figure C.1-33
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GENERAL ANALYSIS CRITERIA
Summary of stage assumptions

Free Earth1.5Kp/MN/AN/AKaConventionalStage 7

Free Earth1Kp/MN/AN/AKaConventionalStage 6

Free Earth1.5Kp/MN/AN/AKaConventionalStage 5

Free Earth1Kp/MN/AN/AKaConventionalStage 4

Free Earth1.25Kp/MN/AN/AKaConventionalStage 3

Free Earth1Kp/MN/AN/AKaConventionalStage 2

Free Earth1.25Kp/MN/AN/AKaConventionalStage 1

Free Earth1Kp/MN/AN/AKaConventionalStage 0

MethodMultPress(%)PressMethod

ContleResResistHtr T/Bka-MultDriveAnalysisName

1.5021.2871.2871.6N/ASimple spanStage 7

1.9071.5991.5991.6N/ASimple spanStage 6

1.4551.2211.2211.6N/ASimple spanStage 5

1.861.5321.5321.6N/ASimple spanStage 4

1.5811.3041.3041.6N/ASimple spanStage 3

1.8121.4771.4771.6N/ASimple spanStage 2

1.5371.2431.2431.6N/ASimple spanStage 1

1.7681.4161.4161.6N/ASimple spanStage 0

FSpasFSrotFDtoeFSwallInclModel

ToeToeMin ToeUsedAxialSupportName

Name=excavation stage name
Analysis method

springs = Elastoplastic spring analysis used
DR      = Drained condition for CLAY model
U       = Undrained condition for CLAY model for all the soils
Up      = Undrained condition just for selected soil

Limit equilibrium analysis settings
Drive press:
             Ka (Active pressure diagram), Ka-Trap = Trapezoid apparent diagram from active pressures x multiplier,
             FHWA= Federal Highway Administration apparent pressure diagrams.
             Ko = At-rest lateral earth pressures.
             Peck = Peck 1969 Apparent earth pressure diagrams.
             2 Step rect = Two step rectangular apparent earth pressure diagram.
             User def.   = User defined apparent earth pressure diagram.
             Ka+d (and so on) indicates that wall friction is applied
ka mult       = multiplication factor for Ka when Ka-Trap is selected
Htr T/B (%)   = trapezoidal pressure scheme, top and bottom triangular percentage of excavation depth H
Resit press   = Kp (passive earth pressures)
Res Mult      = Safety factor applied directly on resisting pressures (
COntle Method = cantilever analysis method for limit equilibrium analysis.
Support Model:  Method for calculating support reactions in limit-equlibrium analysis.
                Beam= support reactions beam analysis (uses Blum's method).
                Trib= support reactions from tributary height calculations (Can be applied with apparent diagrams).
Axial Incl    = Axial loads included for structural design

Attachment Figure C.1-34
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Used FS wall  = Safety factor for axial+bending wall resistance to divide ultimate wall capacities.
Min FD Toe= embedded minimum safety factor (for limit equilibrium analysis)
Toe FS rot= rotation safety factor (classic for limit equilibrium analysis)
Toe FSpas= driving/resisting pressure safety factor (for limit equilibrium analysis)

A sequence of figures for each excavation stage is reported

EXCAVATION STAGES SKETCHES

Attachment Figure C.1-35
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Project: San Jacinto Waste Pits Date: 4/29/2020

Project No.: 18-2876 Pile Type Selected in DeepEx:

DeepEx Summary Page - Northern Impoundment (Cell #1 @ Sta. 2+25)

Top of Wall = 9.0 ft., NAVD88 Design Tip Elev. = -101.0 ft., NAVD88

Governing Tip Elev. = -99.36 ft., NAVD88 Design Length of Sheeting = 110.0 ft.

Length of Sheetting = 108.36 ft.

Use = 110.0 ft.

Water (Driving) Water (Passive) Tip Elev. Max Moment Max Shear Deflection

(ft., NAVD88) (ft., NAVD88) (ft., NAVD88) (kip-ft/ft.) (kip/ft.) (in)

Open excavation - degraded 9 -8 1.00 1.00 -46.70 500.82 87.78 2.31

Open excavation - degraded 9 -8 1.00 1.25 -49.46 -- -- --

Open excavation - degraded 9 -4 1.00 1.00 -44.33 400.31 78.71 1.67

Open excavation - degraded 9 -4 1.00 1.25 -46.70 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 -43.53 324.83 70.87 1.23

Open excavation - degraded 5 -8 1.00 1.50 -47.48 -- -- --

Open excavation - degraded 5 -4 1.00 1.00 -41.16 232.55 61.43 0.77

Open excavation - degraded 5 -4 1.00 1.50 -44.33 -- -- --

Open excavation - degraded 9 -8 1.00 1.00 -89.00 1,607.73 166.42 26.49

Open excavation - degraded 9 -8 1.00 1.25 -99.36 -- -- --

Open excavation - degraded 9 -4 1.00 1.00 -83.24 1,227.20 126.96 17.75

Open excavation - degraded 9 -4 1.00 1.25 -92.26 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 -81.30 1,035.74 111.37 13.92

Open excavation - degraded 5 -8 1.00 1.50 -98.72 -- -- --

Open excavation - degraded 5 -4 1.00 1.00 -74.20 725.69 83.46 8.22

Open excavation - degraded 5 -4 1.00 1.50 -90.33 -- -- --

-99.36 1,607.73 166.42 26.49

S-Case 4

1

S-Case 2

S-Case 3

Governing Value:

PAZ66/AZ38-700N

Condition Case Description FS Active FS Passive

Q-Case 1

Q-Case 2

Q-Case 3

Q-Case 4

S-Case

18-2876
Attachment Figure C.1-52~ . • Ardaman 

W & Associates, Inc. 



THIS PROGRAM IS PROTECTED BY U.S. COPYRIGHT LAWS AS DESCRIBED IN THE EULA. UNAUTHORIZED
COPYING IS PROHIBITED. LICENSED TO: Deep Excavation LLC BY DEEP EXCAVATION LLC UNDER SPECIFIC
LICENCE. This report has printed because the user has accepted responsibility as described in the disclaimer and EULA
File: C:\Users\George.Segre\Desktop\Northern Impoundment\Cell 1 Sections\Cell 1 (Sta 2+25)\18-2876  NI Cell_1 Q-
Case.DEEP

Company: Ardaman - Associates, Inc.
Prepared by engineer: George Segré
File number: 18-2876
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program for the evaluation of deep excavations Deep Excavation LLC, New
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Attachment Figure C.1-53

=c Ardaman & Associates, Inc. 



STRUCTURAL MATERIALS DATA

(kcf)(ksi)(ksi)(ksi)

Density gElastic EFuStrength FyName

Steel

0.492900072.550A50

0.49290005836A36

(% of Fc')(kcf)(ksi)(ksi)

Tension Strength FtDensity gElastic EStrength Fc'Name

Concrete

100.1544156Fc 6ksi

100.1540315Fc 5ksi

100.1536054Fc 4ksi

100.1531223Fc 3ksi

(ksi)(ksi)

Elastic EStrength FyName

Steel rebar

30434.865.2B450C

30434.872.5S500

30434.859.4S410

29000270Strands 270 ksi

29000150Grade 150

2900080Grade 80

2900075Grade 75

2900060Grade 60

(ksi)(kcf)(ksi)(ksi)(ksi)

Elastic EDensity gUltimate Shear Strength FvuUltimate Tensile Strength FtuUltimate Bending Srtength FbuName

Wood

8000.050.611Regular grade

10000.050.81.41.6Construction Timb

STEEL
Name=material name
fy=fyk= characteristc resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
CONCRETE
Name=material name
f'c=fck= cylindrical resistance for concrete (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
Tension strength=ft=fctk= characteristic tension resistance for concrete
STEEL REBARS
Name=material name
fy=fyk= characteristic resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
WOOD
Name=material name
Fb=fbk= Ultimate bending strength
Ftu=ftuk= Ultimate tensile strength

Attachment Figure C.1-54
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Fvu=fvuk= Ultimate shear strength
Density g= specific weight
Elastic E= Elastic modulus

Attachment Figure C.1-55



Project: San Jacinto Waste Pits
Results for Design Section 0: Base model

Attachment Figure C.1-56



5/26

SOIL DATA

LinearTrue0.330.3330.3333000016700011511511- CH (-109 t

LinearTrueN/AN/A30.333300N/AN/AN/A03012012010- SP (-103 t

LinearTrue0.330.3330.3333000040000012012009- CH (-94 to 

LinearTrue0.330.3330.3333000012000011511508- CH (-89 to 

LinearTrueN/AN/A30.333300N/AN/AN/A03012212207- SP (-80 to 

LinearTrue11113626.30016500012712706- CH (-57 to 

LinearTrue30.332.120.473417.543021.122900012612605- CH (-44 to 

LinearTrue11113521.920022900013413404- CH (-34 T

LinearTrue111131500022900012612603- CH (-30  t

LinearTrueN/AN/A30.33360N/AN/AN/A03011511502- SP (-27 T

EXPTrueN/AN/A30.333300N/AN/AN/A03011511501- SP (-17 T

LinearTrueN/AN/A30.333300N/AN/AN/A03011211212- SP (-10 to 

LinearTrue0.330.3330.333300008000011211213- CH (GS to 

ModelNLNLNLNL(-)(ksf)(deg)(deg)(psf)(psf)(deg)(pcf)(pcf)

ColorSpringVarykPcvkAcvkPpkAprEurEloadFRcvFRpSuC'Frictg dryg totName

-000--0.81000.3511- CH (-109 t

-000--0.80.5--0.3510- SP (-103 t

-000--0.81000.2509- CH (-94 to 

-000--0.81000.308- CH (-89 to 

-000--0.80.5--0.3507- SP (-80 to 

-7019.329--0.51000.3506- CH (-57 to 

-3012.118.1--0.50.4500.10.4505- CH (-44 to 

-3014.521.8--0.51000.304- CH (-34 T

-208.713--0.51000.303- CH (-30  t

-203.45.1--0.50.5--0.402- SP (-27 T

-204.87.2010.50.5--0.401- SP (-17 T

-000--0.80.5--0.3512- SP (-10 to 

-000--0.81000.3513- CH (GS to 

(ksi)(k/ft3)(psi)(psi)(0 to 1)(0 to 1)--(clays)(clays)v

PLkS.nailsqNailsqSkinaV.EXPaH.EXPnOCRko.NCMin shMin KaPoissonName

gtot  = total soil specific  weight
gdry  = dry weigth of the soil
Frict = friction angle
C'    = effective cohesion
Su    = Undrained shear strength (only for CLAY soils in undrained conditions, used as a cutoff strength in NL analysis)
Evc   = Virgin compression elastic modulus
Eur   = unloading/reloading elastic modulus
Kap   = Peak active thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kpp   = Peak passive thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kacv  = Constant volume active thrust coeff (only for clays, initial value)
Kpcv  = Constant volume passive thrust coeff  (only for clays, initial value).
Spring models= spring model (LIN= constant E over the soil layer height , EXP=exponential , SIMC=simplified winkler)
LIN= Linear-Elastic-Perfectly Plastic,
EXP: Exponential, SUB: Modulus of Subgrade Reaction
SIMC= Simplified Clay mode

SOIL BORINGS
Top Elev= superior SOil level

Attachment Figure C.1-57
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Soil type= type of the soil (sand , clay , etc)
OCR=       overconsolidation ratio
K0=        at rest coefficient

1111- CH (-109 t-109

0.5110- SP (-103 to -103

1109- CH (-94 to -94

1108- CH (-89 to -89

0.5107- SP (-80 to --80

1106- CH (-57 to -57

0.45105- CH (-44 to -44

1104- CH (-34 TO -34

1103- CH (-30  to -30

0.5102- SP (-27 TO -27

0.5101- SP (-17 TO -17

0.5112- SP (-10 to --10

1113- CH (GS to --2

KoOCRSoil typeTop elev.

Name: Boring 57, pos: (-100, 0)

WALL DATA

Wall section 0: Wall 1

Wall uses wall section 0: Wall 1
Wall type: Combined sheet pile wall

Attachment Figure C.1-58
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Top wall El: 9 ft   Bottom wall El: -70 ft
Hor. wall spacing: 10.29 ft   Wall thickness = 5.5 ft
Passive width below exc: 10.29 ft   Active width below exc: 10.29 ft Swater= 10.29 ft
Steel members fy = 50 ksi   Esteel = 29000 ksi
Wall friction: Ignored
Steel wall capacities are calculated with AISC 360-16 ALL.
Concrete capacities are calculated with ACI 318-11
Note: With ultimate capacities you may have to use a structural safety factor.
Steel sheet pile properties

Table: Steel Sheet Pile Cross Sectional Properties

1663268.8107870.5204.2327.11079325.1PP60X0.62AZ 38-700NPA 60/19-700

(in)(in)(in)(in)(in3)(in4)(in^2)(in3/ft)(in4/ft)(in2/ft)

Pile twPile tfPile bfPile DPile SxxPile IxxPile ASxxIxxAPilesSheetDES

GENERAL WALL DATA
Hor wall spacing= Wall horizontal spacing
Passive width below exc= spacing for passive thrust pressure for classic analysis
f'c=fck= cylindrical concrete resistance
fyk=fy= steel rebar characteristic resistance
Econc= Concrete Elastic modulus
fctk= characteristic Concrete tension
Esteel= steel elastic modulus
TABULAR DATA (principal parameters)
1) Diaphragm wall (rectangular cross section)
N/A= data not available
Fy=fyk
F'c=fck
D=wall thickness
B=wall width
2)Steel sheet pile
DES=shape (Z or U)
W=width per unit of length
A=area
h=height
t=horizontal part thickness
b=width of the single sheet pile part
s=inclined part thickness
Ixx=strong axis inertia (per unit of length)
Sxx=strong axis section modulus (per unit of length)
3)Secant piles wall, Tangent piles wall, soldier piles, soldier piles and timber lagging
W=weight per unit of length
A=area
D=diameter
tw=web thickness
tp= pipe thickness
bf=flange width
tf= flange thickness
k= flange thickness+stem base height
Ixx= strong axis inertia modulus (per unit of length)
Sxx= strong axis section modulus (per unit of length)
rx=radius of gyration about X axis
ry=radius of gyration about Y axis
Iyy=weak axis inertia modulus (per unit of length)
Syy=weak axis section modulus (per unit of length)

Attachment Figure C.1-59
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rT=radius of gyration for torsion
Cw= warping constant

Attachment Figure C.1-60
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GENERAL ANALYSIS CRITERIA
Summary of stage assumptions

Free Earth1.5Kp/MN/AN/AKaConventionalStage 7

Free Earth1Kp/MN/AN/AKaConventionalStage 6

Free Earth1.5Kp/MN/AN/AKaConventionalStage 5

Free Earth1Kp/MN/AN/AKaConventionalStage 4

Free Earth1.25Kp/MN/AN/AKaConventionalStage 3

Free Earth1Kp/MN/AN/AKaConventionalStage 2

Free Earth1.25Kp/MN/AN/AKaConventionalStage 1

Free Earth1Kp/MN/AN/AKaConventionalStage 0

MethodMultPress(%)PressMethod

ContleResResistHtr T/Bka-MultDriveAnalysisName

5.462.5982.5721.6N/ASimple spanStage 7

7.9583.6453.191.6N/ASimple spanStage 6

5.182.3792.1561.6N/ASimple spanStage 5

7.6053.3932.7041.6N/ASimple spanStage 4

5.4992.4592.2461.6N/ASimple spanStage 3

6.7752.9722.5721.6N/ASimple spanStage 2

5.2362.271.9571.6N/ASimple spanStage 1

6.4752.7662.2461.6N/ASimple spanStage 0

FSpasFSrotFDtoeFSwallInclModel

ToeToeMin ToeUsedAxialSupportName

Name=excavation stage name
Analysis method

springs = Elastoplastic spring analysis used
DR      = Drained condition for CLAY model
U       = Undrained condition for CLAY model for all the soils
Up      = Undrained condition just for selected soil

Limit equilibrium analysis settings
Drive press:
             Ka (Active pressure diagram), Ka-Trap = Trapezoid apparent diagram from active pressures x multiplier,
             FHWA= Federal Highway Administration apparent pressure diagrams.
             Ko = At-rest lateral earth pressures.
             Peck = Peck 1969 Apparent earth pressure diagrams.
             2 Step rect = Two step rectangular apparent earth pressure diagram.
             User def.   = User defined apparent earth pressure diagram.
             Ka+d (and so on) indicates that wall friction is applied
ka mult       = multiplication factor for Ka when Ka-Trap is selected
Htr T/B (%)   = trapezoidal pressure scheme, top and bottom triangular percentage of excavation depth H
Resit press   = Kp (passive earth pressures)
Res Mult      = Safety factor applied directly on resisting pressures (
COntle Method = cantilever analysis method for limit equilibrium analysis.
Support Model:  Method for calculating support reactions in limit-equlibrium analysis.
                Beam= support reactions beam analysis (uses Blum's method).
                Trib= support reactions from tributary height calculations (Can be applied with apparent diagrams).
Axial Incl    = Axial loads included for structural design

Attachment Figure C.1-61
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Used FS wall  = Safety factor for axial+bending wall resistance to divide ultimate wall capacities.
Min FD Toe= embedded minimum safety factor (for limit equilibrium analysis)
Toe FS rot= rotation safety factor (classic for limit equilibrium analysis)
Toe FSpas= driving/resisting pressure safety factor (for limit equilibrium analysis)

A sequence of figures for each excavation stage is reported

EXCAVATION STAGES SKETCHES

Attachment Figure C.1-62
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STRUCTURAL MATERIALS DATA

(kcf)(ksi)(ksi)(ksi)

Density gElastic EFuStrength FyName

Steel

0.492900072.550A50

0.49290005836A36

(% of Fc')(kcf)(ksi)(ksi)

Tension Strength FtDensity gElastic EStrength Fc'Name

Concrete

100.1544156Fc 6ksi

100.1540315Fc 5ksi

100.1536054Fc 4ksi

100.1531223Fc 3ksi

(ksi)(ksi)

Elastic EStrength FyName

Steel rebar

30434.865.2B450C

30434.872.5S500

30434.859.4S410

29000270Strands 270 ksi

29000150Grade 150

2900080Grade 80

2900075Grade 75

2900060Grade 60

(ksi)(kcf)(ksi)(ksi)(ksi)

Elastic EDensity gUltimate Shear Strength FvuUltimate Tensile Strength FtuUltimate Bending Srtength FbuName

Wood

8000.050.611Regular grade

10000.050.81.41.6Construction Timb

STEEL
Name=material name
fy=fyk= characteristc resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
CONCRETE
Name=material name
f'c=fck= cylindrical resistance for concrete (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
Tension strength=ft=fctk= characteristic tension resistance for concrete
STEEL REBARS
Name=material name
fy=fyk= characteristic resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
WOOD
Name=material name
Fb=fbk= Ultimate bending strength
Ftu=ftuk= Ultimate tensile strength

Attachment Figure C.1-80
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Fvu=fvuk= Ultimate shear strength
Density g= specific weight
Elastic E= Elastic modulus

Attachment Figure C.1-81



Project: San Jacinto Waste Pits
Results for Design Section 0: Base model
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SOIL DATA

LinearTrueN/AN/A2.560.393300N/AN/AN/A02611511511- CH (-109 t

LinearTrueN/AN/A3.390.33300N/AN/AN/A03312012010- SP (-103 t

LinearTrueN/AN/A2.560.393300N/AN/AN/A02612012009- CH (-94 to 

LinearTrueN/AN/A2.560.393300N/AN/AN/A02611511508- CH (-89 to 

LinearTrueN/AN/A3.390.33300N/AN/AN/A03312212207- SP (-80 to 

LinearTrueN/AN/A2.560.393626.3N/AN/AN/A02612712706- CH (-57 to 

LinearTrueN/AN/A2.560.393417.54N/AN/AN/A02612612605- CH (-44 to 

LinearTrueN/AN/A2.560.393521.92N/AN/AN/A02613413404- CH (-34 T

LinearTrueN/AN/A2.560.393150N/AN/AN/A02612612603- CH (-30  t

LinearTrueN/AN/A3.390.3360N/AN/AN/A03311511502- SP (-27 T

EXPTrueN/AN/A3.390.33300N/AN/AN/A03311511501- SP (GS TO 

LinearTrueN/AN/A30.333300N/AN/AN/A03011211212- SP (-10 to 

LinearTrueN/AN/A2.280.443300N/AN/AN/A02311211213- CH (GS to 

ModelNLNLNLNL(-)(ksf)(deg)(deg)(psf)(psf)(deg)(pcf)(pcf)

ColorSpringVarykPcvkAcvkPpkAprEurEloadFRcvFRpSuC'Frictg dryg totName

-000--0.80.562--0.3511- CH (-109 t

-000--0.80.455--0.3510- SP (-103 t

-000--0.80.562--0.2509- CH (-94 to 

-000--0.80.562--0.308- CH (-89 to 

-000--0.80.455--0.3507- SP (-80 to 

-7019.329--0.50.562--0.3506- CH (-57 to 

-3012.118.1--0.50.562--0.4505- CH (-44 to 

-3014.521.8--0.50.562--0.304- CH (-34 T

-208.713--0.50.562--0.303- CH (-30  t

-203.45.1--0.50.455--0.402- SP (-27 T

-204.87.2010.50.455--0.401- SP (GS TO 

-000--0.80.5--0.3512- SP (-10 to 

-000--0.80.609--0.3513- CH (GS to 

(ksi)(k/ft3)(psi)(psi)(0 to 1)(0 to 1)--(clays)(clays)v

PLkS.nailsqNailsqSkinaV.EXPaH.EXPnOCRko.NCMin shMin KaPoissonName

gtot  = total soil specific  weight
gdry  = dry weigth of the soil
Frict = friction angle
C'    = effective cohesion
Su    = Undrained shear strength (only for CLAY soils in undrained conditions, used as a cutoff strength in NL analysis)
Evc   = Virgin compression elastic modulus
Eur   = unloading/reloading elastic modulus
Kap   = Peak active thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kpp   = Peak passive thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kacv  = Constant volume active thrust coeff (only for clays, initial value)
Kpcv  = Constant volume passive thrust coeff  (only for clays, initial value).
Spring models= spring model (LIN= constant E over the soil layer height , EXP=exponential , SIMC=simplified winkler)
LIN= Linear-Elastic-Perfectly Plastic,
EXP: Exponential, SUB: Modulus of Subgrade Reaction
SIMC= Simplified Clay mode

SOIL BORINGS
Top Elev= superior SOil level

Attachment Figure C.1-83
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Soil type= type of the soil (sand , clay , etc)
OCR=       overconsolidation ratio
K0=        at rest coefficient

1111- CH (-109 t-109

0.46110- SP (-103 to -103

0.56109- CH (-94 to -94

0.56108- CH (-89 to -89

0.46107- SP (-80 to --80

0.56106- CH (-57 to -57

0.56105- CH (-44 to -44

0.56104- CH (-34 TO -34

0.56103- CH (-30  to -30

0.46102- SP (-27 TO -27

0.46101- SP (GS TO -17

0.5112- SP (-10 to --10

0.61113- CH (GS to --2

KoOCRSoil typeTop elev.

Name: Boring 57, pos: (-100, 0)

WALL DATA

Wall section 0: Wall 1

Wall uses wall section 0: Wall 1
Wall type: Combined sheet pile wall

Attachment Figure C.1-84
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Top wall El: 9 ft   Bottom wall El: -120 ft
Hor. wall spacing: 10.29 ft   Wall thickness = 5.5 ft
Passive width below exc: 10.29 ft   Active width below exc: 10.29 ft Swater= 10.29 ft
Steel members fy = 50 ksi   Esteel = 29000 ksi
Wall friction: Ignored
Steel wall capacities are calculated with AISC 360-16 ALL.
Concrete capacities are calculated with ACI 318-11
Note: With ultimate capacities you may have to use a structural safety factor.
Steel sheet pile properties

Table: Steel Sheet Pile Cross Sectional Properties

1663268.8107870.5204.2327.11079325.1PP60X0.62AZ 38-700NPA 60/19-700

(in)(in)(in)(in)(in3)(in4)(in^2)(in3/ft)(in4/ft)(in2/ft)

Pile twPile tfPile bfPile DPile SxxPile IxxPile ASxxIxxAPilesSheetDES

GENERAL WALL DATA
Hor wall spacing= Wall horizontal spacing
Passive width below exc= spacing for passive thrust pressure for classic analysis
f'c=fck= cylindrical concrete resistance
fyk=fy= steel rebar characteristic resistance
Econc= Concrete Elastic modulus
fctk= characteristic Concrete tension
Esteel= steel elastic modulus
TABULAR DATA (principal parameters)
1) Diaphragm wall (rectangular cross section)
N/A= data not available
Fy=fyk
F'c=fck
D=wall thickness
B=wall width
2)Steel sheet pile
DES=shape (Z or U)
W=width per unit of length
A=area
h=height
t=horizontal part thickness
b=width of the single sheet pile part
s=inclined part thickness
Ixx=strong axis inertia (per unit of length)
Sxx=strong axis section modulus (per unit of length)
3)Secant piles wall, Tangent piles wall, soldier piles, soldier piles and timber lagging
W=weight per unit of length
A=area
D=diameter
tw=web thickness
tp= pipe thickness
bf=flange width
tf= flange thickness
k= flange thickness+stem base height
Ixx= strong axis inertia modulus (per unit of length)
Sxx= strong axis section modulus (per unit of length)
rx=radius of gyration about X axis
ry=radius of gyration about Y axis
Iyy=weak axis inertia modulus (per unit of length)
Syy=weak axis section modulus (per unit of length)

Attachment Figure C.1-85
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rT=radius of gyration for torsion
Cw= warping constant

Attachment Figure C.1-86
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GENERAL ANALYSIS CRITERIA
Summary of stage assumptions

Free Earth1.5Kp/MN/AN/AKaConventionalStage 7

Free Earth1Kp/MN/AN/AKaConventionalStage 6

Free Earth1.5Kp/MN/AN/AKaConventionalStage 5

Free Earth1Kp/MN/AN/AKaConventionalStage 4

Free Earth1.25Kp/MN/AN/AKaConventionalStage 3

Free Earth1Kp/MN/AN/AKaConventionalStage 2

Free Earth1.25Kp/MN/AN/AKaConventionalStage 1

Free Earth1Kp/MN/AN/AKaConventionalStage 0

MethodMultPress(%)PressMethod

ContleResResistHtr T/Bka-MultDriveAnalysisName

1.4361.2151.2151.6N/ASimple spanStage 7

1.8231.5091.5091.6N/ASimple spanStage 6

1.3911.1521.1521.6N/ASimple spanStage 5

1.7791.4461.4461.6N/ASimple spanStage 4

1.5151.2361.2361.6N/ASimple spanStage 3

1.7371.41.41.6N/ASimple spanStage 2

1.4731.1781.1781.6N/ASimple spanStage 1

1.6941.3421.3421.6N/ASimple spanStage 0

FSpasFSrotFDtoeFSwallInclModel

ToeToeMin ToeUsedAxialSupportName

Name=excavation stage name
Analysis method

springs = Elastoplastic spring analysis used
DR      = Drained condition for CLAY model
U       = Undrained condition for CLAY model for all the soils
Up      = Undrained condition just for selected soil

Limit equilibrium analysis settings
Drive press:
             Ka (Active pressure diagram), Ka-Trap = Trapezoid apparent diagram from active pressures x multiplier,
             FHWA= Federal Highway Administration apparent pressure diagrams.
             Ko = At-rest lateral earth pressures.
             Peck = Peck 1969 Apparent earth pressure diagrams.
             2 Step rect = Two step rectangular apparent earth pressure diagram.
             User def.   = User defined apparent earth pressure diagram.
             Ka+d (and so on) indicates that wall friction is applied
ka mult       = multiplication factor for Ka when Ka-Trap is selected
Htr T/B (%)   = trapezoidal pressure scheme, top and bottom triangular percentage of excavation depth H
Resit press   = Kp (passive earth pressures)
Res Mult      = Safety factor applied directly on resisting pressures (
COntle Method = cantilever analysis method for limit equilibrium analysis.
Support Model:  Method for calculating support reactions in limit-equlibrium analysis.
                Beam= support reactions beam analysis (uses Blum's method).
                Trib= support reactions from tributary height calculations (Can be applied with apparent diagrams).
Axial Incl    = Axial loads included for structural design

Attachment Figure C.1-87
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Used FS wall  = Safety factor for axial+bending wall resistance to divide ultimate wall capacities.
Min FD Toe= embedded minimum safety factor (for limit equilibrium analysis)
Toe FS rot= rotation safety factor (classic for limit equilibrium analysis)
Toe FSpas= driving/resisting pressure safety factor (for limit equilibrium analysis)

A sequence of figures for each excavation stage is reported

EXCAVATION STAGES SKETCHES

Attachment Figure C.1-88
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Project: San Jacinto Waste Pits Date: 4/29/2020

Project No.: 18-2876 Pile Type Selected in DeepEx:

DeepEx Summary Page - Northern Impoundment (Cell #1 @ Sta. 3+00)

Top of Wall = 9.0 ft., NAVD88 Design Tip Elev. = -81.0 ft., NAVD88

Governing Tip Elev. = -80 ft., NAVD88 Design Length of Sheeting = 90.0 ft.

Length of Sheetting = 89 ft.

Use = 90.0 ft.

Water (Driving) Water (Passive) Tip Elev. Max Moment Max Shear Deflection

(ft., NAVD88) (ft., NAVD88) (ft., NAVD88) (kip-ft/ft.) (kip/ft.) (in)

Open excavation - degraded 9 -8 1.00 1.00 -41.56 296.83 70.92 1.07

Open excavation - degraded 9 -8 1.00 1.25 -43.93 -- -- --

Open excavation - degraded 9 -4 1.00 1.00 -39.19 213.97 60.12 0.70

Open excavation - degraded 9 -4 1.00 1.25 -41.16 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 -38.40 178.42 52.29 0.52

Open excavation - degraded 5 -8 1.00 1.50 -42.35 -- -- --

Open excavation - degraded 5 -4 1.00 1.00 -36.03 101.44 41.71 0.26

Open excavation - degraded 5 -4 1.00 1.50 -39.19 -- -- --

Open excavation - degraded 9 -8 1.00 1.00 -69.00 811.51 89.59 8.49

Open excavation - degraded 9 -8 1.00 1.25 -80.00 -- -- --

Open excavation - degraded 9 -4 1.00 1.00 -63.28 616.43 73.78 5.56

Open excavation - degraded 9 -4 1.00 1.25 -72.64 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 -60.16 475.74 61.76 3.85

Open excavation - degraded 5 -8 1.00 1.50 -79.40 -- -- --

Open excavation - degraded 5 -4 1.00 1.00 -53.92 331.22 47.26 2.23

Open excavation - degraded 5 -4 1.00 1.50 -70.04 -- -- --

-80.00 811.51 89.59 8.49

S-Case 4

1

S-Case 2

S-Case 3

Governing Value:

PAZ66/AZ38-700N

Condition Case Description FS Active FS Passive

Q-Case 1

Q-Case 2

Q-Case 3

Q-Case 4

S-Case

18-2876
Attachment Figure C.1-105~ . • Ardaman 

W & Associates, Inc. 



THIS PROGRAM IS PROTECTED BY U.S. COPYRIGHT LAWS AS DESCRIBED IN THE EULA. UNAUTHORIZED
COPYING IS PROHIBITED. LICENSED TO: Deep Excavation LLC BY DEEP EXCAVATION LLC UNDER SPECIFIC
LICENCE. This report has printed because the user has accepted responsibility as described in the disclaimer and EULA
File: C:\Users\George.Segre\Desktop\Northern Impoundment\Cell 1 Sections\Cell 1 (Sta 3+00)\18-2876  NI Cell_1 (Sta 3+00) Q
-Case.DEEP

Company: Ardaman - Associates, Inc.
Prepared by engineer: George Segré
File number: 18-2876
Time: 4/27/2020 7:42:11 PM
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Copyright@2009 - 2019 Deep Excavation LLC: www.deepexcavation.com A
program for the evaluation of deep excavations Deep Excavation LLC, New

York, New York, www.deepexcavation.com

DeepEX 2019: Report Output
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STRUCTURAL MATERIALS DATA

(kcf)(ksi)(ksi)(ksi)

Density gElastic EFuStrength FyName

Steel

0.492900072.550A50

0.49290005836A36

(% of Fc')(kcf)(ksi)(ksi)

Tension Strength FtDensity gElastic EStrength Fc'Name

Concrete

100.1544156Fc 6ksi

100.1540315Fc 5ksi

100.1536054Fc 4ksi

100.1531223Fc 3ksi

(ksi)(ksi)

Elastic EStrength FyName

Steel rebar

30434.865.2B450C

30434.872.5S500

30434.859.4S410

29000270Strands 270 ksi

29000150Grade 150

2900080Grade 80

2900075Grade 75

2900060Grade 60

(ksi)(kcf)(ksi)(ksi)(ksi)

Elastic EDensity gUltimate Shear Strength FvuUltimate Tensile Strength FtuUltimate Bending Srtength FbuName

Wood

8000.050.611Regular grade

10000.050.81.41.6Construction Timb

STEEL
Name=material name
fy=fyk= characteristc resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
CONCRETE
Name=material name
f'c=fck= cylindrical resistance for concrete (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
Tension strength=ft=fctk= characteristic tension resistance for concrete
STEEL REBARS
Name=material name
fy=fyk= characteristic resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
WOOD
Name=material name
Fb=fbk= Ultimate bending strength
Ftu=ftuk= Ultimate tensile strength

Attachment Figure C.1-107
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Fvu=fvuk= Ultimate shear strength
Density g= specific weight
Elastic E= Elastic modulus

Attachment Figure C.1-108



Project: San Jacinto Waste Pits
Results for Design Section 0: Base model

Attachment Figure C.1-109
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SOIL DATA

LinearTrue0.330.3330.3333000016700011511511- CH (-109 t

LinearTrueN/AN/A30.333300N/AN/AN/A03012012010- SP (-103 t

LinearTrue0.330.3330.3333000040000012012009- CH (-94 to 

LinearTrue0.330.3330.3333000012000011511508- CH (-89 to 

LinearTrueN/AN/A30.333300N/AN/AN/A03012212207- SP (-80 to 

LinearTrue11113626.30016500012712706- CH (-57 to 

LinearTrue30.332.120.473417.543021.122900012612605- CH (-44 to 

LinearTrue11113521.920022900013413404- CH (-34 T

LinearTrue111131500022900012612603- CH (-30  t

LinearTrueN/AN/A30.33360N/AN/AN/A03011511502- SP (-27 T

EXPTrueN/AN/A30.333300N/AN/AN/A03011511501- SP (-17 T

LinearTrueN/AN/A30.333300N/AN/AN/A03011211212- SP (-10 to 

LinearTrue0.330.3330.333300008000011211213- CH (GS to 

LinearTrueN/AN/A3.540.283300N/AN/AN/A03412012014- GP Fill

ModelNLNLNLNL(-)(ksf)(deg)(deg)(psf)(psf)(deg)(pcf)(pcf)

ColorSpringVarykPcvkAcvkPpkAprEurEloadFRcvFRpSuC'Frictg dryg totName

-000--0.81000.3511- CH (-109 t

-000--0.80.5--0.3510- SP (-103 t

-000--0.81000.2509- CH (-94 to 

-000--0.81000.308- CH (-89 to 

-000--0.80.5--0.3507- SP (-80 to 

-7019.329--0.51000.3506- CH (-57 to 

-3012.118.1--0.50.4500.10.4505- CH (-44 to 

-3014.521.8--0.51000.304- CH (-34 T

-208.713--0.51000.303- CH (-30  t

-203.45.1--0.50.5--0.402- SP (-27 T

-204.87.2010.50.5--0.401- SP (-17 T

-000--0.80.5--0.3512- SP (-10 to 

-000--0.81000.3513- CH (GS to 

-000--0.80.441--0.3514- GP Fill

(ksi)(k/ft3)(psi)(psi)(0 to 1)(0 to 1)--(clays)(clays)v

PLkS.nailsqNailsqSkinaV.EXPaH.EXPnOCRko.NCMin shMin KaPoissonName

gtot  = total soil specific  weight
gdry  = dry weigth of the soil
Frict = friction angle
C'    = effective cohesion
Su    = Undrained shear strength (only for CLAY soils in undrained conditions, used as a cutoff strength in NL analysis)
Evc   = Virgin compression elastic modulus
Eur   = unloading/reloading elastic modulus
Kap   = Peak active thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kpp   = Peak passive thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kacv  = Constant volume active thrust coeff (only for clays, initial value)
Kpcv  = Constant volume passive thrust coeff  (only for clays, initial value).
Spring models= spring model (LIN= constant E over the soil layer height , EXP=exponential , SIMC=simplified winkler)
LIN= Linear-Elastic-Perfectly Plastic,
EXP: Exponential, SUB: Modulus of Subgrade Reaction
SIMC= Simplified Clay mode

Attachment Figure C.1-110
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SOIL BORINGS
Top Elev= superior SOil level
Soil type= type of the soil (sand , clay , etc)
OCR=       overconsolidation ratio
K0=        at rest coefficient

1111- CH (-109 t-109

0.5110- SP (-103 to -103

1109- CH (-94 to -94

1108- CH (-89 to -89

0.5107- SP (-80 to --80

1106- CH (-57 to -57

0.45105- CH (-44 to -44

1104- CH (-34 TO -34

1103- CH (-30  to -30

0.5102- SP (-27 TO -27

0.5101- SP (-17 TO -17

0.5112- SP (-10 to --10

1113- CH (GS to -0

0.44114- GP Fill5

KoOCRSoil typeTop elev.

Name: Boring 57, pos: (-100, 0)

WALL DATA

Wall section 0: Wall 1

Attachment Figure C.1-111



7/26

Wall uses wall section 0: Wall 1
Wall type: Combined sheet pile wall
Top wall El: 9 ft   Bottom wall El: -70 ft
Hor. wall spacing: 10.29 ft   Wall thickness = 5.5 ft
Passive width below exc: 10.29 ft   Active width below exc: 10.29 ft Swater= 10.29 ft
Steel members fy = 50 ksi   Esteel = 29000 ksi
Wall friction: Ignored
Steel wall capacities are calculated with AISC 360-16 ALL.
Concrete capacities are calculated with ACI 318-11
Note: With ultimate capacities you may have to use a structural safety factor.
Steel sheet pile properties

Table: Steel Sheet Pile Cross Sectional Properties

1663268.8107870.5204.2327.11079325.1PP60X0.62AZ 38-700NPA 60/19-700

(in)(in)(in)(in)(in3)(in4)(in^2)(in3/ft)(in4/ft)(in2/ft)

Pile twPile tfPile bfPile DPile SxxPile IxxPile ASxxIxxAPilesSheetDES

GENERAL WALL DATA
Hor wall spacing= Wall horizontal spacing
Passive width below exc= spacing for passive thrust pressure for classic analysis
f'c=fck= cylindrical concrete resistance
fyk=fy= steel rebar characteristic resistance
Econc= Concrete Elastic modulus
fctk= characteristic Concrete tension
Esteel= steel elastic modulus
TABULAR DATA (principal parameters)
1) Diaphragm wall (rectangular cross section)
N/A= data not available
Fy=fyk

Attachment Figure C.1-112
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F'c=fck
D=wall thickness
B=wall width
2)Steel sheet pile
DES=shape (Z or U)
W=width per unit of length
A=area
h=height
t=horizontal part thickness
b=width of the single sheet pile part
s=inclined part thickness
Ixx=strong axis inertia (per unit of length)
Sxx=strong axis section modulus (per unit of length)
3)Secant piles wall, Tangent piles wall, soldier piles, soldier piles and timber lagging
W=weight per unit of length
A=area
D=diameter
tw=web thickness
tp= pipe thickness
bf=flange width
tf= flange thickness
k= flange thickness+stem base height
Ixx= strong axis inertia modulus (per unit of length)
Sxx= strong axis section modulus (per unit of length)
rx=radius of gyration about X axis
ry=radius of gyration about Y axis
Iyy=weak axis inertia modulus (per unit of length)
Syy=weak axis section modulus (per unit of length)
rT=radius of gyration for torsion
Cw= warping constant

Attachment Figure C.1-113
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GENERAL ANALYSIS CRITERIA
Summary of stage assumptions

Free Earth1.5Kp/MN/AN/AKaConventionalStage 7

Free Earth1Kp/MN/AN/AKaConventionalStage 6

Free Earth1.5Kp/MN/AN/AKaConventionalStage 5

Free Earth1Kp/MN/AN/AKaConventionalStage 4

Free Earth1.25Kp/MN/AN/AKaConventionalStage 3

Free Earth1Kp/MN/AN/AKaConventionalStage 2

Free Earth1.25Kp/MN/AN/AKaConventionalStage 1

Free Earth1Kp/MN/AN/AKaConventionalStage 0

MethodMultPress(%)PressMethod

ContleResResistHtr T/Bka-MultDriveAnalysisName

5.4352.972.3291.6N/ASimple spanStage 7

7.9444.2042.6961.6N/ASimple spanStage 6

5.1842.7512.0491.6N/ASimple spanStage 5

7.6273.9522.4111.6N/ASimple spanStage 4

5.6862.9272.1461.6N/ASimple spanStage 3

7.0153.5532.3291.6N/ASimple spanStage 2

5.4412.7311.9331.6N/ASimple spanStage 1

6.7353.342.1131.6N/ASimple spanStage 0

FSpasFSrotFDtoeFSwallInclModel

ToeToeMin ToeUsedAxialSupportName

Name=excavation stage name
Analysis method

springs = Elastoplastic spring analysis used
DR      = Drained condition for CLAY model
U       = Undrained condition for CLAY model for all the soils
Up      = Undrained condition just for selected soil

Limit equilibrium analysis settings
Drive press:
             Ka (Active pressure diagram), Ka-Trap = Trapezoid apparent diagram from active pressures x multiplier,
             FHWA= Federal Highway Administration apparent pressure diagrams.
             Ko = At-rest lateral earth pressures.
             Peck = Peck 1969 Apparent earth pressure diagrams.
             2 Step rect = Two step rectangular apparent earth pressure diagram.
             User def.   = User defined apparent earth pressure diagram.
             Ka+d (and so on) indicates that wall friction is applied
ka mult       = multiplication factor for Ka when Ka-Trap is selected
Htr T/B (%)   = trapezoidal pressure scheme, top and bottom triangular percentage of excavation depth H
Resit press   = Kp (passive earth pressures)
Res Mult      = Safety factor applied directly on resisting pressures (
COntle Method = cantilever analysis method for limit equilibrium analysis.
Support Model:  Method for calculating support reactions in limit-equlibrium analysis.
                Beam= support reactions beam analysis (uses Blum's method).
                Trib= support reactions from tributary height calculations (Can be applied with apparent diagrams).
Axial Incl    = Axial loads included for structural design
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Used FS wall  = Safety factor for axial+bending wall resistance to divide ultimate wall capacities.
Min FD Toe= embedded minimum safety factor (for limit equilibrium analysis)
Toe FS rot= rotation safety factor (classic for limit equilibrium analysis)
Toe FSpas= driving/resisting pressure safety factor (for limit equilibrium analysis)

A sequence of figures for each excavation stage is reported

EXCAVATION STAGES SKETCHES

Attachment Figure C.1-115
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STRUCTURAL MATERIALS DATA

(kcf)(ksi)(ksi)(ksi)

Density gElastic EFuStrength FyName

Steel

0.492900072.550A50

0.49290005836A36

(% of Fc')(kcf)(ksi)(ksi)

Tension Strength FtDensity gElastic EStrength Fc'Name

Concrete

100.1544156Fc 6ksi

100.1540315Fc 5ksi

100.1536054Fc 4ksi

100.1531223Fc 3ksi

(ksi)(ksi)

Elastic EStrength FyName

Steel rebar

30434.865.2B450C

30434.872.5S500

30434.859.4S410

29000270Strands 270 ksi

29000150Grade 150

2900080Grade 80

2900075Grade 75

2900060Grade 60

(ksi)(kcf)(ksi)(ksi)(ksi)

Elastic EDensity gUltimate Shear Strength FvuUltimate Tensile Strength FtuUltimate Bending Srtength FbuName

Wood

8000.050.611Regular grade

10000.050.81.41.6Construction Timb

STEEL
Name=material name
fy=fyk= characteristc resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
CONCRETE
Name=material name
f'c=fck= cylindrical resistance for concrete (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
Tension strength=ft=fctk= characteristic tension resistance for concrete
STEEL REBARS
Name=material name
fy=fyk= characteristic resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
WOOD
Name=material name
Fb=fbk= Ultimate bending strength
Ftu=ftuk= Ultimate tensile strength

Attachment Figure C.1-133
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Fvu=fvuk= Ultimate shear strength
Density g= specific weight
Elastic E= Elastic modulus
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Project: San Jacinto Waste Pits
Results for Design Section 0: Base model
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SOIL DATA

LinearTrueN/AN/A2.560.393300N/AN/AN/A02611511511- CH (-109 t

LinearTrueN/AN/A3.390.33300N/AN/AN/A03312012010- SP (-103 t

LinearTrueN/AN/A2.560.393300N/AN/AN/A02612012009- CH (-94 to 

LinearTrueN/AN/A2.560.393300N/AN/AN/A02611511508- CH (-89 to 

LinearTrueN/AN/A3.390.33300N/AN/AN/A03312212207- SP (-80 to 

LinearTrueN/AN/A2.560.393626.3N/AN/AN/A02612712706- CH (-57 to 

LinearTrueN/AN/A2.560.393417.54N/AN/AN/A02612612605- CH (-44 to 

LinearTrueN/AN/A2.560.393521.92N/AN/AN/A02613413404- CH (-34 T

LinearTrueN/AN/A2.560.393150N/AN/AN/A02612612603- CH (-30  t

LinearTrueN/AN/A3.390.3360N/AN/AN/A03311511502- SP (-27 T

EXPTrueN/AN/A3.390.33300N/AN/AN/A03311511501- SP (GS TO 

LinearTrueN/AN/A30.333300N/AN/AN/A03011211212- SP (-10 to 

LinearTrueN/AN/A2.280.443300N/AN/AN/A02311211213- CH (GS to 

LinearTrueN/AN/A3.540.283300N/AN/AN/A03412012014-GP (FILL)

ModelNLNLNLNL(-)(ksf)(deg)(deg)(psf)(psf)(deg)(pcf)(pcf)

ColorSpringVarykPcvkAcvkPpkAprEurEloadFRcvFRpSuC'Frictg dryg totName

-000--0.80.562--0.3511- CH (-109 t

-000--0.80.455--0.3510- SP (-103 t

-000--0.80.562--0.2509- CH (-94 to 

-000--0.80.562--0.308- CH (-89 to 

-000--0.80.455--0.3507- SP (-80 to 

-7019.329--0.50.562--0.3506- CH (-57 to 

-3012.118.1--0.50.562--0.4505- CH (-44 to 

-3014.521.8--0.50.562--0.304- CH (-34 T

-208.713--0.50.562--0.303- CH (-30  t

-203.45.1--0.50.455--0.402- SP (-27 T

-204.87.2010.50.455--0.401- SP (GS TO 

-000--0.80.5--0.3512- SP (-10 to 

-000--0.80.609--0.3513- CH (GS to 

-000--0.80.441--0.3514-GP (FILL)

(ksi)(k/ft3)(psi)(psi)(0 to 1)(0 to 1)--(clays)(clays)v

PLkS.nailsqNailsqSkinaV.EXPaH.EXPnOCRko.NCMin shMin KaPoissonName

gtot  = total soil specific  weight
gdry  = dry weigth of the soil
Frict = friction angle
C'    = effective cohesion
Su    = Undrained shear strength (only for CLAY soils in undrained conditions, used as a cutoff strength in NL analysis)
Evc   = Virgin compression elastic modulus
Eur   = unloading/reloading elastic modulus
Kap   = Peak active thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kpp   = Peak passive thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kacv  = Constant volume active thrust coeff (only for clays, initial value)
Kpcv  = Constant volume passive thrust coeff  (only for clays, initial value).
Spring models= spring model (LIN= constant E over the soil layer height , EXP=exponential , SIMC=simplified winkler)
LIN= Linear-Elastic-Perfectly Plastic,
EXP: Exponential, SUB: Modulus of Subgrade Reaction
SIMC= Simplified Clay mode

Attachment Figure C.1-136
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SOIL BORINGS
Top Elev= superior SOil level
Soil type= type of the soil (sand , clay , etc)
OCR=       overconsolidation ratio
K0=        at rest coefficient

1111- CH (-109 t-109

0.46110- SP (-103 to -103

0.56109- CH (-94 to -94

0.56108- CH (-89 to -89

0.46107- SP (-80 to --80

0.56106- CH (-57 to -57

0.56105- CH (-44 to -44

0.56104- CH (-34 TO -34

0.56103- CH (-30  to -30

0.46102- SP (-27 TO -27

0.46101- SP (GS TO -17

0.5112- SP (-10 to --10

0.61113- CH (GS to -0

0.44114-GP (FILL)5

KoOCRSoil typeTop elev.

Name: Boring 57, pos: (-100, 0)

WALL DATA

Wall section 0: Wall 1

Attachment Figure C.1-137
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Wall uses wall section 0: Wall 1
Wall type: Combined sheet pile wall
Top wall El: 9 ft   Bottom wall El: -95 ft
Hor. wall spacing: 10.29 ft   Wall thickness = 5.5 ft
Passive width below exc: 10.29 ft   Active width below exc: 10.29 ft Swater= 10.29 ft
Steel members fy = 50 ksi   Esteel = 29000 ksi
Wall friction: Ignored
Steel wall capacities are calculated with AISC 360-16 ALL.
Concrete capacities are calculated with ACI 318-11
Note: With ultimate capacities you may have to use a structural safety factor.
Steel sheet pile properties

Table: Steel Sheet Pile Cross Sectional Properties

1663268.8107870.5204.2327.11079325.1PP60X0.62AZ 38-700NPA 60/19-700

(in)(in)(in)(in)(in3)(in4)(in^2)(in3/ft)(in4/ft)(in2/ft)

Pile twPile tfPile bfPile DPile SxxPile IxxPile ASxxIxxAPilesSheetDES

GENERAL WALL DATA
Hor wall spacing= Wall horizontal spacing
Passive width below exc= spacing for passive thrust pressure for classic analysis
f'c=fck= cylindrical concrete resistance
fyk=fy= steel rebar characteristic resistance
Econc= Concrete Elastic modulus
fctk= characteristic Concrete tension
Esteel= steel elastic modulus
TABULAR DATA (principal parameters)
1) Diaphragm wall (rectangular cross section)
N/A= data not available
Fy=fyk

Attachment Figure C.1-138
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F'c=fck
D=wall thickness
B=wall width
2)Steel sheet pile
DES=shape (Z or U)
W=width per unit of length
A=area
h=height
t=horizontal part thickness
b=width of the single sheet pile part
s=inclined part thickness
Ixx=strong axis inertia (per unit of length)
Sxx=strong axis section modulus (per unit of length)
3)Secant piles wall, Tangent piles wall, soldier piles, soldier piles and timber lagging
W=weight per unit of length
A=area
D=diameter
tw=web thickness
tp= pipe thickness
bf=flange width
tf= flange thickness
k= flange thickness+stem base height
Ixx= strong axis inertia modulus (per unit of length)
Sxx= strong axis section modulus (per unit of length)
rx=radius of gyration about X axis
ry=radius of gyration about Y axis
Iyy=weak axis inertia modulus (per unit of length)
Syy=weak axis section modulus (per unit of length)
rT=radius of gyration for torsion
Cw= warping constant

Attachment Figure C.1-139
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GENERAL ANALYSIS CRITERIA
Summary of stage assumptions

Free Earth1.5Kp/MN/AN/AKaConventionalStage 7

Free Earth1Kp/MN/AN/AKaConventionalStage 6

Free Earth1.5Kp/MN/AN/AKaConventionalStage 5

Free Earth1Kp/MN/AN/AKaConventionalStage 4

Free Earth1.25Kp/MN/AN/AKaConventionalStage 3

Free Earth1Kp/MN/AN/AKaConventionalStage 2

Free Earth1.25Kp/MN/AN/AKaConventionalStage 1

Free Earth1Kp/MN/AN/AKaConventionalStage 0

MethodMultPress(%)PressMethod

ContleResResistHtr T/Bka-MultDriveAnalysisName

1.4531.2121.2121.6N/ASimple spanStage 7

1.8711.5331.5331.6N/ASimple spanStage 6

1.41.141.141.6N/ASimple spanStage 5

1.8171.4621.4621.6N/ASimple spanStage 4

1.5271.2251.2251.6N/ASimple spanStage 3

1.7631.4011.4011.6N/ASimple spanStage 2

1.4771.161.161.6N/ASimple spanStage 1

1.7131.3361.3361.6N/ASimple spanStage 0

FSpasFSrotFDtoeFSwallInclModel

ToeToeMin ToeUsedAxialSupportName

Name=excavation stage name
Analysis method

springs = Elastoplastic spring analysis used
DR      = Drained condition for CLAY model
U       = Undrained condition for CLAY model for all the soils
Up      = Undrained condition just for selected soil

Limit equilibrium analysis settings
Drive press:
             Ka (Active pressure diagram), Ka-Trap = Trapezoid apparent diagram from active pressures x multiplier,
             FHWA= Federal Highway Administration apparent pressure diagrams.
             Ko = At-rest lateral earth pressures.
             Peck = Peck 1969 Apparent earth pressure diagrams.
             2 Step rect = Two step rectangular apparent earth pressure diagram.
             User def.   = User defined apparent earth pressure diagram.
             Ka+d (and so on) indicates that wall friction is applied
ka mult       = multiplication factor for Ka when Ka-Trap is selected
Htr T/B (%)   = trapezoidal pressure scheme, top and bottom triangular percentage of excavation depth H
Resit press   = Kp (passive earth pressures)
Res Mult      = Safety factor applied directly on resisting pressures (
COntle Method = cantilever analysis method for limit equilibrium analysis.
Support Model:  Method for calculating support reactions in limit-equlibrium analysis.
                Beam= support reactions beam analysis (uses Blum's method).
                Trib= support reactions from tributary height calculations (Can be applied with apparent diagrams).
Axial Incl    = Axial loads included for structural design

Attachment Figure C.1-140
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Used FS wall  = Safety factor for axial+bending wall resistance to divide ultimate wall capacities.
Min FD Toe= embedded minimum safety factor (for limit equilibrium analysis)
Toe FS rot= rotation safety factor (classic for limit equilibrium analysis)
Toe FSpas= driving/resisting pressure safety factor (for limit equilibrium analysis)

A sequence of figures for each excavation stage is reported

EXCAVATION STAGES SKETCHES

Attachment Figure C.1-141
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Project: San Jacinto Waste Pits Date: 4/29/2020

Project No.: 18-2876 Pile Type Selected in DeepEx:

DeepEx Summary Page - Northern Impoundment (Cell #1 @ Sta. 3+50)

Top of Wall = 9.0 ft., NAVD88 Design Tip Elev. = -76.0 ft., NAVD88

Governing Tip Elev. = -72.78 ft., NAVD88 Design Length of Sheeting = 85.0 ft.

Length of Sheetting = 81.78 ft.

Use = 85.0 ft.

Water (Driving) Water (Passive) Tip Elev. Max Moment Max Shear Deflection

(ft., NAVD88) (ft., NAVD88) (ft., NAVD88) (kip-ft/ft.) (kip/ft.) (in)

Open excavation - degraded 9 -8 1.00 1.00 -44.72 493.62 90.92 2.19

Open excavation - degraded 9 -8 1.00 1.25 -47.48 -- -- --

Open excavation - degraded 9 -4 1.00 1.00 -42.74 405.38 83.52 1.67

Open excavation - degraded 9 -4 1.00 1.25 -45.12 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 -41.16 300.72 70.58 1.10

Open excavation - degraded 5 -8 1.00 1.50 -45.12 -- -- --

Open excavation - degraded 5 -4 1.00 1.00 -38.80 220.86 59.93 0.75

Open excavation - degraded 5 -4 1.00 1.50 -42.35 -- -- --

Open excavation - degraded 9 -8 1.00 1.00 -63.85 626.88 75.91 5.68

Open excavation - degraded 9 -8 1.00 1.25 -72.78 -- -- --

Open excavation - degraded 9 -4 1.00 1.00 -58.21 463.57 61.75 3.58

Open excavation - degraded 9 -4 1.00 1.25 -65.73 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 -54.45 334.37 48.40 2.26

Open excavation - degraded 5 -8 1.00 1.50 -69.49 -- -- --

Open excavation - degraded 5 -4 1.00 1.00 -48.34 219.60 36.17 1.20

Open excavation - degraded 5 -4 1.00 1.50 -60.09 -- -- --

-72.78 626.88 90.92 5.68

S-Case 4

1

S-Case 2

S-Case 3

Governing Value:

PAZ66/AZ38-700N

Condition Case Description FS Active FS Passive

Q-Case 1

Q-Case 2

Q-Case 3

Q-Case 4

S-Case

18-2876
Attachment Figure C.1-158~ . • Ardaman 

W & Associates, Inc. 



THIS PROGRAM IS PROTECTED BY U.S. COPYRIGHT LAWS AS DESCRIBED IN THE EULA. UNAUTHORIZED
COPYING IS PROHIBITED. LICENSED TO: Deep Excavation LLC BY DEEP EXCAVATION LLC UNDER SPECIFIC
LICENCE. This report has printed because the user has accepted responsibility as described in the disclaimer and EULA
File: C:\Users\George.Segre\Desktop\Northern Impoundment\Cell 1 Sections\Cell 1 (Sta 3+50)\18-2876  NI Cell_1 (Sta 3+50) Q
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STRUCTURAL MATERIALS DATA

(kcf)(ksi)(ksi)(ksi)

Density gElastic EFuStrength FyName

Steel

0.492900072.550A50

0.49290005836A36

(% of Fc')(kcf)(ksi)(ksi)

Tension Strength FtDensity gElastic EStrength Fc'Name

Concrete

100.1544156Fc 6ksi

100.1540315Fc 5ksi

100.1536054Fc 4ksi

100.1531223Fc 3ksi

(ksi)(ksi)

Elastic EStrength FyName

Steel rebar

30434.865.2B450C

30434.872.5S500

30434.859.4S410

29000270Strands 270 ksi

29000150Grade 150

2900080Grade 80

2900075Grade 75

2900060Grade 60

(ksi)(kcf)(ksi)(ksi)(ksi)

Elastic EDensity gUltimate Shear Strength FvuUltimate Tensile Strength FtuUltimate Bending Srtength FbuName

Wood

8000.050.611Regular grade

10000.050.81.41.6Construction Timb

STEEL
Name=material name
fy=fyk= characteristc resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
CONCRETE
Name=material name
f'c=fck= cylindrical resistance for concrete (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
Tension strength=ft=fctk= characteristic tension resistance for concrete
STEEL REBARS
Name=material name
fy=fyk= characteristic resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
WOOD
Name=material name
Fb=fbk= Ultimate bending strength
Ftu=ftuk= Ultimate tensile strength

Attachment Figure C.1-160
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Fvu=fvuk= Ultimate shear strength
Density g= specific weight
Elastic E= Elastic modulus

Attachment Figure C.1-161



Project: San Jacinto Waste Pits
Results for Design Section 0: Base model
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SOIL DATA

LinearTrue0.330.3330.3333000016700011511511- CH (-109 t

LinearTrueN/AN/A30.333300N/AN/AN/A03012012010- SP (-103 t

LinearTrue0.330.3330.3333000040000012012009- CH (-94 to 

LinearTrue0.330.3330.3333000012000011511508- CH (-89 to 

LinearTrueN/AN/A30.333300N/AN/AN/A03012212207- SP (-80 to 

LinearTrue11113626.30016500012712706- CH (-57 to 

LinearTrue30.332.120.473417.543021.122900012612605- CH (-44 to 

LinearTrue11113521.920022900013413404- CH (-34 T

LinearTrue111131500022900012612603- CH (-30  t

LinearTrueN/AN/A30.33360N/AN/AN/A03011511502- SP (-27 T

EXPTrueN/AN/A30.333300N/AN/AN/A03011511501- SP (-17 T

LinearTrueN/AN/A30.333300N/AN/AN/A03011211212- SP (-10 to 

LinearTrue0.330.3330.333300008000011211213- CH (GS to 

LinearTrueN/AN/A3.540.283300N/AN/AN/A03412012014- GP Fill

ModelNLNLNLNL(-)(ksf)(deg)(deg)(psf)(psf)(deg)(pcf)(pcf)

ColorSpringVarykPcvkAcvkPpkAprEurEloadFRcvFRpSuC'Frictg dryg totName

-000--0.81000.3511- CH (-109 t

-000--0.80.5--0.3510- SP (-103 t

-000--0.81000.2509- CH (-94 to 

-000--0.81000.308- CH (-89 to 

-000--0.80.5--0.3507- SP (-80 to 

-7019.329--0.51000.3506- CH (-57 to 

-3012.118.1--0.50.4500.10.4505- CH (-44 to 

-3014.521.8--0.51000.304- CH (-34 T

-208.713--0.51000.303- CH (-30  t

-203.45.1--0.50.5--0.402- SP (-27 T

-204.87.2010.50.5--0.401- SP (-17 T

-000--0.80.5--0.3512- SP (-10 to 

-000--0.81000.3513- CH (GS to 

-000--0.80.441--0.3514- GP Fill

(ksi)(k/ft3)(psi)(psi)(0 to 1)(0 to 1)--(clays)(clays)v

PLkS.nailsqNailsqSkinaV.EXPaH.EXPnOCRko.NCMin shMin KaPoissonName

gtot  = total soil specific  weight
gdry  = dry weigth of the soil
Frict = friction angle
C'    = effective cohesion
Su    = Undrained shear strength (only for CLAY soils in undrained conditions, used as a cutoff strength in NL analysis)
Evc   = Virgin compression elastic modulus
Eur   = unloading/reloading elastic modulus
Kap   = Peak active thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kpp   = Peak passive thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kacv  = Constant volume active thrust coeff (only for clays, initial value)
Kpcv  = Constant volume passive thrust coeff  (only for clays, initial value).
Spring models= spring model (LIN= constant E over the soil layer height , EXP=exponential , SIMC=simplified winkler)
LIN= Linear-Elastic-Perfectly Plastic,
EXP: Exponential, SUB: Modulus of Subgrade Reaction
SIMC= Simplified Clay mode

Attachment Figure C.1-163

-
~ 

-



6/26

SOIL BORINGS
Top Elev= superior SOil level
Soil type= type of the soil (sand , clay , etc)
OCR=       overconsolidation ratio
K0=        at rest coefficient

1111- CH (-109 t-109

0.5110- SP (-103 to -103

1109- CH (-94 to -94

1108- CH (-89 to -89

0.5107- SP (-80 to --80

1106- CH (-57 to -57

0.45105- CH (-44 to -44

1104- CH (-34 TO -34

1103- CH (-30  to -30

0.5102- SP (-27 TO -27

0.5101- SP (-17 TO -17

0.5112- SP (-10 to --10

1113- CH (GS to -0

0.44114- GP Fill5

KoOCRSoil typeTop elev.

Name: Boring 57, pos: (-100, 0)

WALL DATA

Wall section 0: Wall 1

Attachment Figure C.1-164
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Wall uses wall section 0: Wall 1
Wall type: Combined sheet pile wall
Top wall El: 9 ft   Bottom wall El: -70 ft
Hor. wall spacing: 10.29 ft   Wall thickness = 5.5 ft
Passive width below exc: 10.29 ft   Active width below exc: 10.29 ft Swater= 10.29 ft
Steel members fy = 50 ksi   Esteel = 29000 ksi
Wall friction: Ignored
Steel wall capacities are calculated with AISC 360-16 ALL.
Concrete capacities are calculated with ACI 318-11
Note: With ultimate capacities you may have to use a structural safety factor.
Steel sheet pile properties

Table: Steel Sheet Pile Cross Sectional Properties

1663268.8107870.5204.2327.11079325.1PP60X0.62AZ 38-700NPA 60/19-700

(in)(in)(in)(in)(in3)(in4)(in^2)(in3/ft)(in4/ft)(in2/ft)

Pile twPile tfPile bfPile DPile SxxPile IxxPile ASxxIxxAPilesSheetDES

GENERAL WALL DATA
Hor wall spacing= Wall horizontal spacing
Passive width below exc= spacing for passive thrust pressure for classic analysis
f'c=fck= cylindrical concrete resistance
fyk=fy= steel rebar characteristic resistance
Econc= Concrete Elastic modulus
fctk= characteristic Concrete tension
Esteel= steel elastic modulus
TABULAR DATA (principal parameters)
1) Diaphragm wall (rectangular cross section)
N/A= data not available
Fy=fyk

Attachment Figure C.1-165
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F'c=fck
D=wall thickness
B=wall width
2)Steel sheet pile
DES=shape (Z or U)
W=width per unit of length
A=area
h=height
t=horizontal part thickness
b=width of the single sheet pile part
s=inclined part thickness
Ixx=strong axis inertia (per unit of length)
Sxx=strong axis section modulus (per unit of length)
3)Secant piles wall, Tangent piles wall, soldier piles, soldier piles and timber lagging
W=weight per unit of length
A=area
D=diameter
tw=web thickness
tp= pipe thickness
bf=flange width
tf= flange thickness
k= flange thickness+stem base height
Ixx= strong axis inertia modulus (per unit of length)
Sxx= strong axis section modulus (per unit of length)
rx=radius of gyration about X axis
ry=radius of gyration about Y axis
Iyy=weak axis inertia modulus (per unit of length)
Syy=weak axis section modulus (per unit of length)
rT=radius of gyration for torsion
Cw= warping constant

Attachment Figure C.1-166
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GENERAL ANALYSIS CRITERIA
Summary of stage assumptions

Free Earth1.5Kp/MN/AN/AKaConventionalStage 7

Free Earth1Kp/MN/AN/AKaConventionalStage 6

Free Earth1.5Kp/MN/AN/AKaConventionalStage 5

Free Earth1Kp/MN/AN/AKaConventionalStage 4

Free Earth1.25Kp/MN/AN/AKaConventionalStage 3

Free Earth1Kp/MN/AN/AKaConventionalStage 2

Free Earth1.25Kp/MN/AN/AKaConventionalStage 1

Free Earth1Kp/MN/AN/AKaConventionalStage 0

MethodMultPress(%)PressMethod

ContleResResistHtr T/Bka-MultDriveAnalysisName

6.2112.7952.0911.6N/ASimple spanStage 7

9.0763.9522.4311.6N/ASimple spanStage 6

5.9222.5861.8851.6N/ASimple spanStage 5

8.713.7122.1931.6N/ASimple spanStage 4

6.0722.5991.8851.6N/ASimple spanStage 3

7.493.1542.0591.6N/ASimple spanStage 2

5.8082.4231.7391.6N/ASimple spanStage 1

7.1882.9621.9121.6N/ASimple spanStage 0

FSpasFSrotFDtoeFSwallInclModel

ToeToeMin ToeUsedAxialSupportName

Name=excavation stage name
Analysis method

springs = Elastoplastic spring analysis used
DR      = Drained condition for CLAY model
U       = Undrained condition for CLAY model for all the soils
Up      = Undrained condition just for selected soil

Limit equilibrium analysis settings
Drive press:
             Ka (Active pressure diagram), Ka-Trap = Trapezoid apparent diagram from active pressures x multiplier,
             FHWA= Federal Highway Administration apparent pressure diagrams.
             Ko = At-rest lateral earth pressures.
             Peck = Peck 1969 Apparent earth pressure diagrams.
             2 Step rect = Two step rectangular apparent earth pressure diagram.
             User def.   = User defined apparent earth pressure diagram.
             Ka+d (and so on) indicates that wall friction is applied
ka mult       = multiplication factor for Ka when Ka-Trap is selected
Htr T/B (%)   = trapezoidal pressure scheme, top and bottom triangular percentage of excavation depth H
Resit press   = Kp (passive earth pressures)
Res Mult      = Safety factor applied directly on resisting pressures (
COntle Method = cantilever analysis method for limit equilibrium analysis.
Support Model:  Method for calculating support reactions in limit-equlibrium analysis.
                Beam= support reactions beam analysis (uses Blum's method).
                Trib= support reactions from tributary height calculations (Can be applied with apparent diagrams).
Axial Incl    = Axial loads included for structural design

Attachment Figure C.1-167
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Used FS wall  = Safety factor for axial+bending wall resistance to divide ultimate wall capacities.
Min FD Toe= embedded minimum safety factor (for limit equilibrium analysis)
Toe FS rot= rotation safety factor (classic for limit equilibrium analysis)
Toe FSpas= driving/resisting pressure safety factor (for limit equilibrium analysis)

A sequence of figures for each excavation stage is reported

EXCAVATION STAGES SKETCHES

Attachment Figure C.1-168
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STRUCTURAL MATERIALS DATA

(kcf)(ksi)(ksi)(ksi)

Density gElastic EFuStrength FyName

Steel

0.492900072.550A50

0.49290005836A36

(% of Fc')(kcf)(ksi)(ksi)

Tension Strength FtDensity gElastic EStrength Fc'Name

Concrete

100.1544156Fc 6ksi

100.1540315Fc 5ksi

100.1536054Fc 4ksi

100.1531223Fc 3ksi

(ksi)(ksi)

Elastic EStrength FyName

Steel rebar

30434.865.2B450C

30434.872.5S500

30434.859.4S410

29000270Strands 270 ksi

29000150Grade 150

2900080Grade 80

2900075Grade 75

2900060Grade 60

(ksi)(kcf)(ksi)(ksi)(ksi)

Elastic EDensity gUltimate Shear Strength FvuUltimate Tensile Strength FtuUltimate Bending Srtength FbuName

Wood

8000.050.611Regular grade

10000.050.81.41.6Construction Timb

STEEL
Name=material name
fy=fyk= characteristc resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
CONCRETE
Name=material name
f'c=fck= cylindrical resistance for concrete (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
Tension strength=ft=fctk= characteristic tension resistance for concrete
STEEL REBARS
Name=material name
fy=fyk= characteristic resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
WOOD
Name=material name
Fb=fbk= Ultimate bending strength
Ftu=ftuk= Ultimate tensile strength

Attachment Figure C.1-186
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Fvu=fvuk= Ultimate shear strength
Density g= specific weight
Elastic E= Elastic modulus

Attachment Figure C.1-187



Project: San Jacinto Waste Pits
Results for Design Section 0: Base model

Attachment Figure C.1-188
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SOIL DATA

LinearTrueN/AN/A2.560.393300N/AN/AN/A02611511511- CH (-109 t

LinearTrueN/AN/A3.390.33300N/AN/AN/A03312012010- SP (-103 t

LinearTrueN/AN/A2.560.393300N/AN/AN/A02612012009- CH (-94 to 

LinearTrueN/AN/A2.560.393300N/AN/AN/A02611511508- CH (-89 to 

LinearTrueN/AN/A3.390.33300N/AN/AN/A03312212207- SP (-80 to 

LinearTrueN/AN/A2.560.393626.3N/AN/AN/A02612712706- CH (-57 to 

LinearTrueN/AN/A2.560.393417.54N/AN/AN/A02612612605- CH (-44 to 

LinearTrueN/AN/A2.560.393521.92N/AN/AN/A02613413404- CH (-34 T

LinearTrueN/AN/A2.560.393150N/AN/AN/A02612612603- CH (-30  t

LinearTrueN/AN/A3.390.3360N/AN/AN/A03311511502- SP (-27 T

EXPTrueN/AN/A3.390.33300N/AN/AN/A03311511501- SP (GS TO 

LinearTrueN/AN/A30.333300N/AN/AN/A03011211212- SP (-10 to 

LinearTrueN/AN/A2.280.443300N/AN/AN/A02311211213- CH (GS to 

LinearTrueN/AN/A3.540.283300N/AN/AN/A03412012014-GP (FILL)

ModelNLNLNLNL(-)(ksf)(deg)(deg)(psf)(psf)(deg)(pcf)(pcf)

ColorSpringVarykPcvkAcvkPpkAprEurEloadFRcvFRpSuC'Frictg dryg totName

-000--0.80.562--0.3511- CH (-109 t

-000--0.80.455--0.3510- SP (-103 t

-000--0.80.562--0.2509- CH (-94 to 

-000--0.80.562--0.308- CH (-89 to 

-000--0.80.455--0.3507- SP (-80 to 

-7019.329--0.50.562--0.3506- CH (-57 to 

-3012.118.1--0.50.562--0.4505- CH (-44 to 

-3014.521.8--0.50.562--0.304- CH (-34 T

-208.713--0.50.562--0.303- CH (-30  t

-203.45.1--0.50.455--0.402- SP (-27 T

-204.87.2010.50.455--0.401- SP (GS TO 

-000--0.80.5--0.3512- SP (-10 to 

-000--0.80.609--0.3513- CH (GS to 

-000--0.80.441--0.3514-GP (FILL)

(ksi)(k/ft3)(psi)(psi)(0 to 1)(0 to 1)--(clays)(clays)v

PLkS.nailsqNailsqSkinaV.EXPaH.EXPnOCRko.NCMin shMin KaPoissonName

gtot  = total soil specific  weight
gdry  = dry weigth of the soil
Frict = friction angle
C'    = effective cohesion
Su    = Undrained shear strength (only for CLAY soils in undrained conditions, used as a cutoff strength in NL analysis)
Evc   = Virgin compression elastic modulus
Eur   = unloading/reloading elastic modulus
Kap   = Peak active thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kpp   = Peak passive thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kacv  = Constant volume active thrust coeff (only for clays, initial value)
Kpcv  = Constant volume passive thrust coeff  (only for clays, initial value).
Spring models= spring model (LIN= constant E over the soil layer height , EXP=exponential , SIMC=simplified winkler)
LIN= Linear-Elastic-Perfectly Plastic,
EXP: Exponential, SUB: Modulus of Subgrade Reaction
SIMC= Simplified Clay mode

Attachment Figure C.1-189
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SOIL BORINGS
Top Elev= superior SOil level
Soil type= type of the soil (sand , clay , etc)
OCR=       overconsolidation ratio
K0=        at rest coefficient

1111- CH (-109 t-109

0.46110- SP (-103 to -103

0.56109- CH (-94 to -94

0.56108- CH (-89 to -89

0.46107- SP (-80 to --80

0.56106- CH (-57 to -57

0.56105- CH (-44 to -44

0.56104- CH (-34 TO -34

0.56103- CH (-30  to -30

0.46102- SP (-27 TO -27

0.46101- SP (GS TO -17

0.5112- SP (-10 to --10

0.61113- CH (GS to -0

0.44114-GP (FILL)5

KoOCRSoil typeTop elev.

Name: Boring 57, pos: (-100, 0)

WALL DATA

Wall section 0: Wall 1

Attachment Figure C.1-190
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Wall uses wall section 0: Wall 1
Wall type: Combined sheet pile wall
Top wall El: 9 ft   Bottom wall El: -85 ft
Hor. wall spacing: 10.29 ft   Wall thickness = 5.5 ft
Passive width below exc: 10.29 ft   Active width below exc: 10.29 ft Swater= 10.29 ft
Steel members fy = 50 ksi   Esteel = 29000 ksi
Wall friction: Ignored
Steel wall capacities are calculated with AISC 360-16 ALL.
Concrete capacities are calculated with ACI 318-11
Note: With ultimate capacities you may have to use a structural safety factor.
Steel sheet pile properties

Table: Steel Sheet Pile Cross Sectional Properties

1663268.8107870.5204.2327.11079325.1PP60X0.62AZ 38-700NPA 60/19-700

(in)(in)(in)(in)(in3)(in4)(in^2)(in3/ft)(in4/ft)(in2/ft)

Pile twPile tfPile bfPile DPile SxxPile IxxPile ASxxIxxAPilesSheetDES

GENERAL WALL DATA
Hor wall spacing= Wall horizontal spacing
Passive width below exc= spacing for passive thrust pressure for classic analysis
f'c=fck= cylindrical concrete resistance
fyk=fy= steel rebar characteristic resistance
Econc= Concrete Elastic modulus
fctk= characteristic Concrete tension
Esteel= steel elastic modulus
TABULAR DATA (principal parameters)
1) Diaphragm wall (rectangular cross section)
N/A= data not available
Fy=fyk

Attachment Figure C.1-191
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F'c=fck
D=wall thickness
B=wall width
2)Steel sheet pile
DES=shape (Z or U)
W=width per unit of length
A=area
h=height
t=horizontal part thickness
b=width of the single sheet pile part
s=inclined part thickness
Ixx=strong axis inertia (per unit of length)
Sxx=strong axis section modulus (per unit of length)
3)Secant piles wall, Tangent piles wall, soldier piles, soldier piles and timber lagging
W=weight per unit of length
A=area
D=diameter
tw=web thickness
tp= pipe thickness
bf=flange width
tf= flange thickness
k= flange thickness+stem base height
Ixx= strong axis inertia modulus (per unit of length)
Sxx= strong axis section modulus (per unit of length)
rx=radius of gyration about X axis
ry=radius of gyration about Y axis
Iyy=weak axis inertia modulus (per unit of length)
Syy=weak axis section modulus (per unit of length)
rT=radius of gyration for torsion
Cw= warping constant

Attachment Figure C.1-192
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GENERAL ANALYSIS CRITERIA
Summary of stage assumptions

Free Earth1.5Kp/MN/AN/AKaConventionalStage 7

Free Earth1Kp/MN/AN/AKaConventionalStage 6

Free Earth1.5Kp/MN/AN/AKaConventionalStage 5

Free Earth1Kp/MN/AN/AKaConventionalStage 4

Free Earth1.25Kp/MN/AN/AKaConventionalStage 3

Free Earth1Kp/MN/AN/AKaConventionalStage 2

Free Earth1.25Kp/MN/AN/AKaConventionalStage 1

Free Earth1Kp/MN/AN/AKaConventionalStage 0

MethodMultPress(%)PressMethod

ContleResResistHtr T/Bka-MultDriveAnalysisName

1.481.2381.2381.6N/ASimple spanStage 7

1.8911.5481.5481.6N/ASimple spanStage 6

1.4171.1511.1511.6N/ASimple spanStage 5

1.8281.4611.4611.6N/ASimple spanStage 4

1.5321.2181.2181.6N/ASimple spanStage 3

1.7611.3851.3851.6N/ASimple spanStage 2

1.4721.141.141.6N/ASimple spanStage 1

1.7021.3071.3071.6N/ASimple spanStage 0

FSpasFSrotFDtoeFSwallInclModel

ToeToeMin ToeUsedAxialSupportName

Name=excavation stage name
Analysis method

springs = Elastoplastic spring analysis used
DR      = Drained condition for CLAY model
U       = Undrained condition for CLAY model for all the soils
Up      = Undrained condition just for selected soil

Limit equilibrium analysis settings
Drive press:
             Ka (Active pressure diagram), Ka-Trap = Trapezoid apparent diagram from active pressures x multiplier,
             FHWA= Federal Highway Administration apparent pressure diagrams.
             Ko = At-rest lateral earth pressures.
             Peck = Peck 1969 Apparent earth pressure diagrams.
             2 Step rect = Two step rectangular apparent earth pressure diagram.
             User def.   = User defined apparent earth pressure diagram.
             Ka+d (and so on) indicates that wall friction is applied
ka mult       = multiplication factor for Ka when Ka-Trap is selected
Htr T/B (%)   = trapezoidal pressure scheme, top and bottom triangular percentage of excavation depth H
Resit press   = Kp (passive earth pressures)
Res Mult      = Safety factor applied directly on resisting pressures (
COntle Method = cantilever analysis method for limit equilibrium analysis.
Support Model:  Method for calculating support reactions in limit-equlibrium analysis.
                Beam= support reactions beam analysis (uses Blum's method).
                Trib= support reactions from tributary height calculations (Can be applied with apparent diagrams).
Axial Incl    = Axial loads included for structural design

Attachment Figure C.1-193
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Used FS wall  = Safety factor for axial+bending wall resistance to divide ultimate wall capacities.
Min FD Toe= embedded minimum safety factor (for limit equilibrium analysis)
Toe FS rot= rotation safety factor (classic for limit equilibrium analysis)
Toe FSpas= driving/resisting pressure safety factor (for limit equilibrium analysis)

A sequence of figures for each excavation stage is reported

EXCAVATION STAGES SKETCHES

Attachment Figure C.1-194
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Project: San Jacinto Waste Pits Date: 4/29/2020

Project No.: 18-2876 Pile Type Selected in DeepEx:

DeepEx Summary Page - Northern Impoundment (Cell #1 @ Sta. 3+75)

Top of Wall = 9.0 ft., NAVD88 Design Tip Elev. = -86.0 ft., NAVD88

Governing Tip Elev. = -81.48 ft., NAVD88 Design Length of Sheeting = 95.0 ft.

Length of Sheetting = 90.48 ft.

Use = 95.0 ft.

Water (Driving) Water (Passive) Tip Elev. Max Moment Max Shear Deflection

(ft., NAVD88) (ft., NAVD88) (ft., NAVD88) (kip-ft/ft.) (kip/ft.) (in)

Open excavation - degraded 9 -8 1.00 1.00 -46.30 553.18 92.49 2.59

Open excavation - degraded 9 -8 1.00 1.25 -49.46 -- -- --

Open excavation - degraded 9 -4 1.00 1.00 -44.33 457.90 86.67 1.98

Open excavation - degraded 9 -4 1.00 1.25 -46.70 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 -42.74 350.65 74.37 1.36

Open excavation - degraded 5 -8 1.00 1.50 -47.09 -- -- --

Open excavation - degraded 5 -4 1.00 1.00 -40.38 264.42 64.13 0.93

Open excavation - degraded 5 -4 1.00 1.50 -49.93 -- -- --

Open excavation - degraded 9 -8 1.00 1.00 -71.60 864.92 92.09 9.62

Open excavation - degraded 9 -8 1.00 1.25 -81.48 -- -- --

Open excavation - degraded 9 -4 1.00 1.00 -65.88 642.97 76.20 6.14

Open excavation - degraded 9 -4 1.00 1.25 -73.68 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 -62.76 493.70 63.78 4.22

Open excavation - degraded 5 -8 1.00 1.50 -78.36 -- -- --

Open excavation - degraded 5 -4 1.00 1.00 -56.52 325.59 49.15 2.29

Open excavation - degraded 5 -4 1.00 1.50 -68.48 -- -- --

-81.48 864.92 92.49 9.62

S-Case 4

1

S-Case 2

S-Case 3

Governing Value:

PAZ66/AZ38-700N

Condition Case Description FS Active FS Passive

Q-Case 1

Q-Case 2

Q-Case 3

Q-Case 4

S-Case

18-2876
Attachment Figure C.1-211~ . • Ardaman 

W & Associates, Inc. 
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Attachment Figure C.1-212
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STRUCTURAL MATERIALS DATA

(kcf)(ksi)(ksi)(ksi)

Density gElastic EFuStrength FyName

Steel

0.492900072.550A50

0.49290005836A36

(% of Fc')(kcf)(ksi)(ksi)

Tension Strength FtDensity gElastic EStrength Fc'Name

Concrete

100.1544156Fc 6ksi

100.1540315Fc 5ksi

100.1536054Fc 4ksi

100.1531223Fc 3ksi

(ksi)(ksi)

Elastic EStrength FyName

Steel rebar

30434.865.2B450C

30434.872.5S500

30434.859.4S410

29000270Strands 270 ksi

29000150Grade 150

2900080Grade 80

2900075Grade 75

2900060Grade 60

(ksi)(kcf)(ksi)(ksi)(ksi)

Elastic EDensity gUltimate Shear Strength FvuUltimate Tensile Strength FtuUltimate Bending Srtength FbuName

Wood

8000.050.611Regular grade

10000.050.81.41.6Construction Timb

STEEL
Name=material name
fy=fyk= characteristc resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
CONCRETE
Name=material name
f'c=fck= cylindrical resistance for concrete (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
Tension strength=ft=fctk= characteristic tension resistance for concrete
STEEL REBARS
Name=material name
fy=fyk= characteristic resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
WOOD
Name=material name
Fb=fbk= Ultimate bending strength
Ftu=ftuk= Ultimate tensile strength

Attachment Figure C.1-213
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Fvu=fvuk= Ultimate shear strength
Density g= specific weight
Elastic E= Elastic modulus

Attachment Figure C.1-214



Project: San Jacinto Waste Pits
Results for Design Section 0: Base model

Attachment Figure C.1-215
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SOIL DATA

LinearTrue0.330.3330.3333000016700011511511- CH (-109 t

LinearTrueN/AN/A30.333300N/AN/AN/A03012012010- SP (-103 t

LinearTrue0.330.3330.3333000040000012012009- CH (-94 to 

LinearTrue0.330.3330.3333000012000011511508- CH (-89 to 

LinearTrueN/AN/A30.333300N/AN/AN/A03012212207- SP (-80 to 

LinearTrue11113626.30016500012712706- CH (-57 to 

LinearTrue30.332.120.473417.543021.122900012612605- CH (-44 to 

LinearTrue11113521.920022900013413404- CH (-34 T

LinearTrue111131500022900012612603- CH (-30  t

LinearTrueN/AN/A30.33360N/AN/AN/A03011511502- SP (-27 T

EXPTrueN/AN/A30.333300N/AN/AN/A03011511501- SP (-17 T

LinearTrueN/AN/A30.333300N/AN/AN/A03011211212- SP (-10 to 

LinearTrue0.330.3330.333300008000011211213- CH (GS to 

LinearTrueN/AN/A3.540.283300N/AN/AN/A03412012014- GP Fill

ModelNLNLNLNL(-)(ksf)(deg)(deg)(psf)(psf)(deg)(pcf)(pcf)

ColorSpringVarykPcvkAcvkPpkAprEurEloadFRcvFRpSuC'Frictg dryg totName

-000--0.81000.3511- CH (-109 t

-000--0.80.5--0.3510- SP (-103 t

-000--0.81000.2509- CH (-94 to 

-000--0.81000.308- CH (-89 to 

-000--0.80.5--0.3507- SP (-80 to 

-7019.329--0.51000.3506- CH (-57 to 

-3012.118.1--0.50.4500.10.4505- CH (-44 to 

-3014.521.8--0.51000.304- CH (-34 T

-208.713--0.51000.303- CH (-30  t

-203.45.1--0.50.5--0.402- SP (-27 T

-204.87.2010.50.5--0.401- SP (-17 T

-000--0.80.5--0.3512- SP (-10 to 

-000--0.81000.3513- CH (GS to 

-000--0.80.441--0.3514- GP Fill

(ksi)(k/ft3)(psi)(psi)(0 to 1)(0 to 1)--(clays)(clays)v

PLkS.nailsqNailsqSkinaV.EXPaH.EXPnOCRko.NCMin shMin KaPoissonName

gtot  = total soil specific  weight
gdry  = dry weigth of the soil
Frict = friction angle
C'    = effective cohesion
Su    = Undrained shear strength (only for CLAY soils in undrained conditions, used as a cutoff strength in NL analysis)
Evc   = Virgin compression elastic modulus
Eur   = unloading/reloading elastic modulus
Kap   = Peak active thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kpp   = Peak passive thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kacv  = Constant volume active thrust coeff (only for clays, initial value)
Kpcv  = Constant volume passive thrust coeff  (only for clays, initial value).
Spring models= spring model (LIN= constant E over the soil layer height , EXP=exponential , SIMC=simplified winkler)
LIN= Linear-Elastic-Perfectly Plastic,
EXP: Exponential, SUB: Modulus of Subgrade Reaction
SIMC= Simplified Clay mode

Attachment Figure C.1-216
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SOIL BORINGS
Top Elev= superior SOil level
Soil type= type of the soil (sand , clay , etc)
OCR=       overconsolidation ratio
K0=        at rest coefficient

1111- CH (-109 t-109

0.5110- SP (-103 to -103

1109- CH (-94 to -94

1108- CH (-89 to -89

0.5107- SP (-80 to --80

1106- CH (-57 to -57

0.45105- CH (-44 to -44

1104- CH (-34 TO -34

1103- CH (-30  to -30

0.5102- SP (-27 TO -27

0.5101- SP (-17 TO -17

0.5112- SP (-10 to --10

1113- CH (GS to -0

0.44114- GP Fill5

KoOCRSoil typeTop elev.

Name: Boring 57, pos: (-100, 0)

WALL DATA

Wall section 0: Wall 1

Attachment Figure C.1-217
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Wall uses wall section 0: Wall 1
Wall type: Combined sheet pile wall
Top wall El: 9 ft   Bottom wall El: -70 ft
Hor. wall spacing: 10.29 ft   Wall thickness = 5.5 ft
Passive width below exc: 10.29 ft   Active width below exc: 10.29 ft Swater= 10.29 ft
Steel members fy = 50 ksi   Esteel = 29000 ksi
Wall friction: Ignored
Steel wall capacities are calculated with AISC 360-16 ALL.
Concrete capacities are calculated with ACI 318-11
Note: With ultimate capacities you may have to use a structural safety factor.
Steel sheet pile properties

Table: Steel Sheet Pile Cross Sectional Properties

1663268.8107870.5204.2327.11079325.1PP60X0.62AZ 38-700NPA 60/19-700

(in)(in)(in)(in)(in3)(in4)(in^2)(in3/ft)(in4/ft)(in2/ft)

Pile twPile tfPile bfPile DPile SxxPile IxxPile ASxxIxxAPilesSheetDES

GENERAL WALL DATA
Hor wall spacing= Wall horizontal spacing
Passive width below exc= spacing for passive thrust pressure for classic analysis
f'c=fck= cylindrical concrete resistance
fyk=fy= steel rebar characteristic resistance
Econc= Concrete Elastic modulus
fctk= characteristic Concrete tension
Esteel= steel elastic modulus
TABULAR DATA (principal parameters)
1) Diaphragm wall (rectangular cross section)
N/A= data not available
Fy=fyk

Attachment Figure C.1-218
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F'c=fck
D=wall thickness
B=wall width
2)Steel sheet pile
DES=shape (Z or U)
W=width per unit of length
A=area
h=height
t=horizontal part thickness
b=width of the single sheet pile part
s=inclined part thickness
Ixx=strong axis inertia (per unit of length)
Sxx=strong axis section modulus (per unit of length)
3)Secant piles wall, Tangent piles wall, soldier piles, soldier piles and timber lagging
W=weight per unit of length
A=area
D=diameter
tw=web thickness
tp= pipe thickness
bf=flange width
tf= flange thickness
k= flange thickness+stem base height
Ixx= strong axis inertia modulus (per unit of length)
Sxx= strong axis section modulus (per unit of length)
rx=radius of gyration about X axis
ry=radius of gyration about Y axis
Iyy=weak axis inertia modulus (per unit of length)
Syy=weak axis section modulus (per unit of length)
rT=radius of gyration for torsion
Cw= warping constant

Attachment Figure C.1-219
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GENERAL ANALYSIS CRITERIA
Summary of stage assumptions

Free Earth1.5Kp/MN/AN/AKaConventionalStage 7

Free Earth1Kp/MN/AN/AKaConventionalStage 6

Free Earth1.5Kp/MN/AN/AKaConventionalStage 5

Free Earth1Kp/MN/AN/AKaConventionalStage 4

Free Earth1.25Kp/MN/AN/AKaConventionalStage 3

Free Earth1Kp/MN/AN/AKaConventionalStage 2

Free Earth1.25Kp/MN/AN/AKaConventionalStage 1

Free Earth1Kp/MN/AN/AKaConventionalStage 0

MethodMultPress(%)PressMethod

ContleResResistHtr T/Bka-MultDriveAnalysisName

1.5141.2521.2521.6N/ASimple spanStage 7

1.9821.6231.6231.6N/ASimple spanStage 6

1.4591.1811.1811.6N/ASimple spanStage 5

1.9261.5511.5511.6N/ASimple spanStage 4

1.5951.2681.2681.6N/ASimple spanStage 3

1.8571.4691.4691.6N/ASimple spanStage 2

1.5431.2031.2031.6N/ASimple spanStage 1

1.8061.4051.4051.6N/ASimple spanStage 0

FSpasFSrotFDtoeFSwallInclModel

ToeToeMin ToeUsedAxialSupportName

Name=excavation stage name
Analysis method

springs = Elastoplastic spring analysis used
DR      = Drained condition for CLAY model
U       = Undrained condition for CLAY model for all the soils
Up      = Undrained condition just for selected soil

Limit equilibrium analysis settings
Drive press:
             Ka (Active pressure diagram), Ka-Trap = Trapezoid apparent diagram from active pressures x multiplier,
             FHWA= Federal Highway Administration apparent pressure diagrams.
             Ko = At-rest lateral earth pressures.
             Peck = Peck 1969 Apparent earth pressure diagrams.
             2 Step rect = Two step rectangular apparent earth pressure diagram.
             User def.   = User defined apparent earth pressure diagram.
             Ka+d (and so on) indicates that wall friction is applied
ka mult       = multiplication factor for Ka when Ka-Trap is selected
Htr T/B (%)   = trapezoidal pressure scheme, top and bottom triangular percentage of excavation depth H
Resit press   = Kp (passive earth pressures)
Res Mult      = Safety factor applied directly on resisting pressures (
COntle Method = cantilever analysis method for limit equilibrium analysis.
Support Model:  Method for calculating support reactions in limit-equlibrium analysis.
                Beam= support reactions beam analysis (uses Blum's method).
                Trib= support reactions from tributary height calculations (Can be applied with apparent diagrams).
Axial Incl    = Axial loads included for structural design

Attachment Figure C.1-299
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Used FS wall  = Safety factor for axial+bending wall resistance to divide ultimate wall capacities.
Min FD Toe= embedded minimum safety factor (for limit equilibrium analysis)
Toe FS rot= rotation safety factor (classic for limit equilibrium analysis)
Toe FSpas= driving/resisting pressure safety factor (for limit equilibrium analysis)

A sequence of figures for each excavation stage is reported

EXCAVATION STAGES SKETCHES

Attachment Figure C.1-300
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Project: San Jacinto Waste Pits Date: 4/29/2020

Project No.: 18-2876 Pile Type Selected in DeepEx:

DeepEx Summary Page - Northern Impoundment (Cell #2 @ Sta. 0+25)

Top of Wall = 9.0 ft., NAVD88 Design Tip Elev. = -86.0 ft., NAVD88

Governing Tip Elev. = -83.56 ft., NAVD88 Design Length of Sheeting = 95.0 ft.

Length of Sheetting = 92.56 ft.

Use = 95.0 ft.

Water (Driving) Water (Passive) Tip Elev. Max Moment Max Shear Deflection

(ft., NAVD88) (ft., NAVD88) (ft., NAVD88) (kip-ft/ft.) (kip/ft.) (in)

Open excavation - degraded 9 -8 1.00 1.00 -24.97 90.97 19.04 0.17

Open excavation - degraded 9 -8 1.00 1.25 -27.34 -- -- --

Open excavation - degraded 9 -4 1.00 1.00 -23.39 77.45 23.38 0.13

Open excavation - degraded 9 -4 1.00 1.25 -24.18 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 -21.41 39.14 16.26 0.05

Open excavation - degraded 5 -8 1.00 1.50 -22.60 -- -- --

Open excavation - degraded 5 -4 1.00 1.00 -19.44 28.52 13.60 0.04

Open excavation - degraded 5 -4 1.00 1.50 -20.23 -- -- --

Open excavation - degraded 9 -8 1.00 1.00 -72.64 839.09 96.58 9.85

Open excavation - degraded 9 -8 1.00 1.25 -83.56 -- -- --

Open excavation - degraded 9 -4 1.00 1.00 -67.00 616.24 73.58 6.15

Open excavation - degraded 9 -4 1.00 1.25 -76.28 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 -63.28 468.70 58.72 4.15

Open excavation - degraded 5 -8 1.00 1.50 -82.52 -- -- --

Open excavation - degraded 5 -4 1.00 1.00 -56.00 309.76 41.79 2.19

Open excavation - degraded 5 -4 1.00 1.50 -73.16 -- -- --

-83.56 839.09 96.58 9.85

S-Case 3

S-Case 4

Governing Value:

Q-Case 4

S-Case 1

S-Case 2

Q-Case 1

Q-Case 2

Q-Case 3

PAZ66/AZ38-700N

Condition Case Description FS Active FS Passive

18-2876
Attachment Figure C.2-1~ . • Ardaman 

W & Associates, Inc. 



THIS PROGRAM IS PROTECTED BY U.S. COPYRIGHT LAWS AS DESCRIBED IN THE EULA. UNAUTHORIZED
COPYING IS PROHIBITED. LICENSED TO: Deep Excavation LLC BY DEEP EXCAVATION LLC UNDER SPECIFIC
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STRUCTURAL MATERIALS DATA

(kcf)(ksi)(ksi)(ksi)

Density gElastic EFuStrength FyName

Steel

0.492900072.550A50

0.49290005836A36

(% of Fc')(kcf)(ksi)(ksi)

Tension Strength FtDensity gElastic EStrength Fc'Name

Concrete

100.1544156Fc 6ksi

100.1540315Fc 5ksi

100.1536054Fc 4ksi

100.1531223Fc 3ksi

(ksi)(ksi)

Elastic EStrength FyName

Steel rebar

30434.865.2B450C

30434.872.5S500

30434.859.4S410

29000270Strands 270 ksi

29000150Grade 150

2900080Grade 80

2900075Grade 75

2900060Grade 60

(ksi)(kcf)(ksi)(ksi)(ksi)

Elastic EDensity gUltimate Shear Strength FvuUltimate Tensile Strength FtuUltimate Bending Srtength FbuName

Wood

8000.050.611Regular grade

10000.050.81.41.6Construction Timb

STEEL
Name=material name
fy=fyk= characteristc resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
CONCRETE
Name=material name
f'c=fck= cylindrical resistance for concrete (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
Tension strength=ft=fctk= characteristic tension resistance for concrete
STEEL REBARS
Name=material name
fy=fyk= characteristic resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
WOOD
Name=material name
Fb=fbk= Ultimate bending strength
Ftu=ftuk= Ultimate tensile strength

Attachment Figure C.2-3

I I I 



Fvu=fvuk= Ultimate shear strength
Density g= specific weight
Elastic E= Elastic modulus

Attachment Figure C.2-4



Project: San Jacinto Waste Pits
Results for Design Section 0: Base model

Attachment Figure C.2-5
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SOIL DATA

LinearTrueN/AN/A3.260.313300N/AN/AN/A03213013011- SM (-80 t

LinearTrue0.330.3330.3333000020000011611610- CH (-74 to 

LinearTrueN/AN/A30.333300N/AN/AN/A03013013009- SM (-67 t

LinearTrue0.330.3330.3333000019000011611608- CH (-58 to 

LinearTrue0.330.333.260.3133000018500011611607- CH (-50  t

LinearTrue11113626.30014000011611606- CH (-41 to 

LinearTrue30.332.120.473417.543021.133000012012005- CH (-27 to 

LinearTrueN/AN/A2.460.413521.92N/AN/AN/A02512012004- SM (-23 T

LinearTrue111131500010000011211203- CH (-11  t

LinearTrue2.560.3930.3336026185000011211202- CH (+0 TO 

EXPTrueN/AN/A2.460.413300N/AN/AN/A02512012001- SM (+5 T

ModelNLNLNLNL(-)(ksf)(deg)(deg)(psf)(psf)(deg)(pcf)(pcf)

ColorSpringVarykPcvkAcvkPpkAprEurEloadFRcvFRpSuC'Frictg dryg totName

-000--0.80.47--0.3511- SM (-80 t

-000--0.81000.3510- CH (-74 to 

-000--0.80.5--0.2509- SM (-67 t

-000--0.81000.308- CH (-58 to 

-000--0.81000.3507- CH (-50  t

-7019.329--0.51000.3506- CH (-41 to 

-3012.118.1--0.5100.10.4505- CH (-27 to 

-3014.521.8--0.50.577--0.404- SM (-23 T

-208.713--0.50.95000.403- CH (-11  t

-203.45.1--0.5100.10.402- CH (+0 TO 

-204.87.2010.50.577--0.401- SM (+5 T

(ksi)(k/ft3)(psi)(psi)(0 to 1)(0 to 1)--(clays)(clays)v

PLkS.nailsqNailsqSkinaV.EXPaH.EXPnOCRko.NCMin shMin KaPoissonName

gtot  = total soil specific  weight
gdry  = dry weigth of the soil
Frict = friction angle
C'    = effective cohesion
Su    = Undrained shear strength (only for CLAY soils in undrained conditions, used as a cutoff strength in NL analysis)
Evc   = Virgin compression elastic modulus
Eur   = unloading/reloading elastic modulus
Kap   = Peak active thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kpp   = Peak passive thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kacv  = Constant volume active thrust coeff (only for clays, initial value)
Kpcv  = Constant volume passive thrust coeff  (only for clays, initial value).
Spring models= spring model (LIN= constant E over the soil layer height , EXP=exponential , SIMC=simplified winkler)
LIN= Linear-Elastic-Perfectly Plastic,
EXP: Exponential, SUB: Modulus of Subgrade Reaction
SIMC= Simplified Clay mode

SOIL BORINGS
Top Elev= superior SOil level
Soil type= type of the soil (sand , clay , etc)
OCR=       overconsolidation ratio
K0=        at rest coefficient

Attachment Figure C.2-6
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1111- SM (-80 to -80

1110- CH (-74 to -74

0.5109- SM (-67 to -67

1108- CH (-58 to -58

1107- CH (-50  to -50

1106- CH (-41 to -41

1105- CH (-27 to -27

0.58104- SM (-23 T-23

0.95103- CH (-11  to -11

1102- CH (+0 TO 0

0.58101- SM (+5 TO 5

KoOCRSoil typeTop elev.

Name: Boring 57, pos: (-100, 0)

WALL DATA

Wall section 0: Wall 1

Wall uses wall section 0: Wall 1
Wall type: Combined sheet pile wall
Top wall El: 9 ft   Bottom wall El: -70 ft
Hor. wall spacing: 10.29 ft   Wall thickness = 5.5 ft
Passive width below exc: 10.29 ft   Active width below exc: 10.29 ft Swater= 10.29 ft
Steel members fy = 50 ksi   Esteel = 29000 ksi
Wall friction: Ignored
Steel wall capacities are calculated with AISC 360-16 ALL.

Attachment Figure C.2-7
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Concrete capacities are calculated with ACI 318-11
Note: With ultimate capacities you may have to use a structural safety factor.
Steel sheet pile properties

Table: Steel Sheet Pile Cross Sectional Properties

1663268.8107870.5204.2327.11079325.1PP60X0.62AZ 38-700NPA 60/19-700

(in)(in)(in)(in)(in3)(in4)(in^2)(in3/ft)(in4/ft)(in2/ft)

Pile twPile tfPile bfPile DPile SxxPile IxxPile ASxxIxxAPilesSheetDES

GENERAL WALL DATA
Hor wall spacing= Wall horizontal spacing
Passive width below exc= spacing for passive thrust pressure for classic analysis
f'c=fck= cylindrical concrete resistance
fyk=fy= steel rebar characteristic resistance
Econc= Concrete Elastic modulus
fctk= characteristic Concrete tension
Esteel= steel elastic modulus
TABULAR DATA (principal parameters)
1) Diaphragm wall (rectangular cross section)
N/A= data not available
Fy=fyk
F'c=fck
D=wall thickness
B=wall width
2)Steel sheet pile
DES=shape (Z or U)
W=width per unit of length
A=area
h=height
t=horizontal part thickness
b=width of the single sheet pile part
s=inclined part thickness
Ixx=strong axis inertia (per unit of length)
Sxx=strong axis section modulus (per unit of length)
3)Secant piles wall, Tangent piles wall, soldier piles, soldier piles and timber lagging
W=weight per unit of length
A=area
D=diameter
tw=web thickness
tp= pipe thickness
bf=flange width
tf= flange thickness
k= flange thickness+stem base height
Ixx= strong axis inertia modulus (per unit of length)
Sxx= strong axis section modulus (per unit of length)
rx=radius of gyration about X axis
ry=radius of gyration about Y axis
Iyy=weak axis inertia modulus (per unit of length)
Syy=weak axis section modulus (per unit of length)
rT=radius of gyration for torsion
Cw= warping constant

Attachment Figure C.2-8
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GENERAL ANALYSIS CRITERIA
Summary of stage assumptions

Free Earth1.5Kp/MN/AN/AKaConventionalStage 7

Free Earth1Kp/MN/AN/AKaConventionalStage 6

Free Earth1.5Kp/MN/AN/AKaConventionalStage 5

Free Earth1Kp/MN/AN/AKaConventionalStage 4

Free Earth1.25Kp/MN/AN/AKaConventionalStage 3

Free Earth1Kp/MN/AN/AKaConventionalStage 2

Free Earth1.25Kp/MN/AN/AKaConventionalStage 1

Free Earth1Kp/MN/AN/AKaConventionalStage 0

MethodMultPress(%)PressMethod

ContleResResistHtr T/Bka-MultDriveAnalysisName

9.1869.5669.1861.6N/ASimple spanStage 7

13.44214.02112.3871.6N/ASimple spanStage 6

8.8149.017.2371.6N/ASimple spanStage 5

12.94713.3128.5741.6N/ASimple spanStage 4

9.4978.3575.9911.6N/ASimple spanStage 3

11.72510.3256.5551.6N/ASimple spanStage 2

9.137.9034.4571.6N/ASimple spanStage 1

11.2939.8035.5171.6N/ASimple spanStage 0

FSpasFSrotFDtoeFSwallInclModel

ToeToeMin ToeUsedAxialSupportName

Name=excavation stage name
Analysis method

springs = Elastoplastic spring analysis used
DR      = Drained condition for CLAY model
U       = Undrained condition for CLAY model for all the soils
Up      = Undrained condition just for selected soil

Limit equilibrium analysis settings
Drive press:
             Ka (Active pressure diagram), Ka-Trap = Trapezoid apparent diagram from active pressures x multiplier,
             FHWA= Federal Highway Administration apparent pressure diagrams.
             Ko = At-rest lateral earth pressures.
             Peck = Peck 1969 Apparent earth pressure diagrams.
             2 Step rect = Two step rectangular apparent earth pressure diagram.
             User def.   = User defined apparent earth pressure diagram.
             Ka+d (and so on) indicates that wall friction is applied
ka mult       = multiplication factor for Ka when Ka-Trap is selected
Htr T/B (%)   = trapezoidal pressure scheme, top and bottom triangular percentage of excavation depth H
Resit press   = Kp (passive earth pressures)
Res Mult      = Safety factor applied directly on resisting pressures (
COntle Method = cantilever analysis method for limit equilibrium analysis.
Support Model:  Method for calculating support reactions in limit-equlibrium analysis.
                Beam= support reactions beam analysis (uses Blum's method).
                Trib= support reactions from tributary height calculations (Can be applied with apparent diagrams).
Axial Incl    = Axial loads included for structural design

Attachment Figure C.2-9



9/25

Used FS wall  = Safety factor for axial+bending wall resistance to divide ultimate wall capacities.
Min FD Toe= embedded minimum safety factor (for limit equilibrium analysis)
Toe FS rot= rotation safety factor (classic for limit equilibrium analysis)
Toe FSpas= driving/resisting pressure safety factor (for limit equilibrium analysis)

A sequence of figures for each excavation stage is reported

EXCAVATION STAGES SKETCHES

Attachment Figure C.2-10
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STRUCTURAL MATERIALS DATA

(kcf)(ksi)(ksi)(ksi)

Density gElastic EFuStrength FyName

Steel

0.492900072.550A50

0.49290005836A36

(% of Fc')(kcf)(ksi)(ksi)

Tension Strength FtDensity gElastic EStrength Fc'Name

Concrete

100.1544156Fc 6ksi

100.1540315Fc 5ksi

100.1536054Fc 4ksi

100.1531223Fc 3ksi

(ksi)(ksi)

Elastic EStrength FyName

Steel rebar

30434.865.2B450C

30434.872.5S500

30434.859.4S410

29000270Strands 270 ksi

29000150Grade 150

2900080Grade 80

2900075Grade 75

2900060Grade 60

(ksi)(kcf)(ksi)(ksi)(ksi)

Elastic EDensity gUltimate Shear Strength FvuUltimate Tensile Strength FtuUltimate Bending Srtength FbuName

Wood

8000.050.611Regular grade

10000.050.81.41.6Construction Timb

STEEL
Name=material name
fy=fyk= characteristc resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
CONCRETE
Name=material name
f'c=fck= cylindrical resistance for concrete (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
Tension strength=ft=fctk= characteristic tension resistance for concrete
STEEL REBARS
Name=material name
fy=fyk= characteristic resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
WOOD
Name=material name
Fb=fbk= Ultimate bending strength
Ftu=ftuk= Ultimate tensile strength

Attachment Figure C.2-28
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Fvu=fvuk= Ultimate shear strength
Density g= specific weight
Elastic E= Elastic modulus

Attachment Figure C.2-29



Project: San Jacinto Waste Pits
Results for Design Section 0: Base model
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SOIL DATA

LinearTrueN/AN/A3.260.313300N/AN/AN/A03213013011- SM (-80 t

LinearTrueN/AN/A2.560.393300N/AN/AN/A02611611610- CH (-74 to 

LinearTrueN/AN/A30.333300N/AN/AN/A03013013009- SM (-67 t

LinearTrueN/AN/A2.560.393300N/AN/AN/A02611611608- CH (-58 to 

LinearTrueN/AN/A2.280.443300N/AN/AN/A02311611607- CH (-50  t

LinearTrueN/AN/A2.280.443626.3N/AN/AN/A02311611606- CH (-41 to 

LinearTrueN/AN/A2.280.443417.54N/AN/AN/A02312012005- CH (-27 to 

LinearTrueN/AN/A2.460.413521.92N/AN/AN/A02512012004- SM (-23 T

LinearTrueN/AN/A2.280.443150N/AN/AN/A02311211203- CH (-11  t

LinearTrueN/AN/A2.280.44360N/AN/AN/A02311211202- CH (+0 TO 

EXPTrueN/AN/A2.460.413300N/AN/AN/A02512012001- SM (+5 T

ModelNLNLNLNL(-)(ksf)(deg)(deg)(psf)(psf)(deg)(pcf)(pcf)

ColorSpringVarykPcvkAcvkPpkAprEurEloadFRcvFRpSuC'Frictg dryg totName

-000--0.80.47--0.3511- SM (-80 t

-000--0.80.562--0.3510- CH (-74 to 

-000--0.80.5--0.2509- SM (-67 t

-000--0.80.562--0.308- CH (-58 to 

-000--0.80.609--0.3507- CH (-50  t

-7019.329--0.50.609--0.3506- CH (-41 to 

-3012.118.1--0.50.609--0.4505- CH (-27 to 

-3014.521.8--0.50.577--0.404- SM (-23 T

-208.713--0.50.609--0.403- CH (-11  t

-203.45.1--0.50.609--0.402- CH (+0 TO 

-204.87.2010.50.577--0.401- SM (+5 T

(ksi)(k/ft3)(psi)(psi)(0 to 1)(0 to 1)--(clays)(clays)v

PLkS.nailsqNailsqSkinaV.EXPaH.EXPnOCRko.NCMin shMin KaPoissonName

gtot  = total soil specific  weight
gdry  = dry weigth of the soil
Frict = friction angle
C'    = effective cohesion
Su    = Undrained shear strength (only for CLAY soils in undrained conditions, used as a cutoff strength in NL analysis)
Evc   = Virgin compression elastic modulus
Eur   = unloading/reloading elastic modulus
Kap   = Peak active thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kpp   = Peak passive thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kacv  = Constant volume active thrust coeff (only for clays, initial value)
Kpcv  = Constant volume passive thrust coeff  (only for clays, initial value).
Spring models= spring model (LIN= constant E over the soil layer height , EXP=exponential , SIMC=simplified winkler)
LIN= Linear-Elastic-Perfectly Plastic,
EXP: Exponential, SUB: Modulus of Subgrade Reaction
SIMC= Simplified Clay mode

SOIL BORINGS
Top Elev= superior SOil level
Soil type= type of the soil (sand , clay , etc)
OCR=       overconsolidation ratio
K0=        at rest coefficient

Attachment Figure C.2-31
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1111- SM (-80 to -80

0.56110- CH (-74 to -74

0.5109- SM (-67 to -67

0.56108- CH (-58 to -58

0.61107- CH (-50  to -50

0.61106- CH (-41 to -41

0.61105- CH (-27 to -27

0.58104- SM (-23 T-23

0.61103- CH (-11  to -11

0.61102- CH (+0 TO 0

0.58101- SM (+5 TO 5

KoOCRSoil typeTop elev.

Name: Boring 57, pos: (-100, 0)

WALL DATA

Wall section 0: Wall 1

Wall uses wall section 0: Wall 1
Wall type: Combined sheet pile wall
Top wall El: 9 ft   Bottom wall El: -95 ft
Hor. wall spacing: 10.29 ft   Wall thickness = 5.5 ft
Passive width below exc: 10.29 ft   Active width below exc: 10.29 ft Swater= 10.29 ft
Steel members fy = 50 ksi   Esteel = 29000 ksi
Wall friction: Ignored
Steel wall capacities are calculated with AISC 360-16 ALL.

Attachment Figure C.2-32
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Concrete capacities are calculated with ACI 318-11
Note: With ultimate capacities you may have to use a structural safety factor.
Steel sheet pile properties

Table: Steel Sheet Pile Cross Sectional Properties

1663268.8107870.5204.2327.11079325.1PP60X0.62AZ 38-700NPA 60/19-700

(in)(in)(in)(in)(in3)(in4)(in^2)(in3/ft)(in4/ft)(in2/ft)

Pile twPile tfPile bfPile DPile SxxPile IxxPile ASxxIxxAPilesSheetDES

GENERAL WALL DATA
Hor wall spacing= Wall horizontal spacing
Passive width below exc= spacing for passive thrust pressure for classic analysis
f'c=fck= cylindrical concrete resistance
fyk=fy= steel rebar characteristic resistance
Econc= Concrete Elastic modulus
fctk= characteristic Concrete tension
Esteel= steel elastic modulus
TABULAR DATA (principal parameters)
1) Diaphragm wall (rectangular cross section)
N/A= data not available
Fy=fyk
F'c=fck
D=wall thickness
B=wall width
2)Steel sheet pile
DES=shape (Z or U)
W=width per unit of length
A=area
h=height
t=horizontal part thickness
b=width of the single sheet pile part
s=inclined part thickness
Ixx=strong axis inertia (per unit of length)
Sxx=strong axis section modulus (per unit of length)
3)Secant piles wall, Tangent piles wall, soldier piles, soldier piles and timber lagging
W=weight per unit of length
A=area
D=diameter
tw=web thickness
tp= pipe thickness
bf=flange width
tf= flange thickness
k= flange thickness+stem base height
Ixx= strong axis inertia modulus (per unit of length)
Sxx= strong axis section modulus (per unit of length)
rx=radius of gyration about X axis
ry=radius of gyration about Y axis
Iyy=weak axis inertia modulus (per unit of length)
Syy=weak axis section modulus (per unit of length)
rT=radius of gyration for torsion
Cw= warping constant

Attachment Figure C.2-33
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GENERAL ANALYSIS CRITERIA
Summary of stage assumptions

Free Earth1.5Kp/MN/AN/AKaConventionalStage 7

Free Earth1Kp/MN/AN/AKaConventionalStage 6

Free Earth1.5Kp/MN/AN/AKaConventionalStage 5

Free Earth1Kp/MN/AN/AKaConventionalStage 4

Free Earth1.25Kp/MN/AN/AKaConventionalStage 3

Free Earth1Kp/MN/AN/AKaConventionalStage 2

Free Earth1.25Kp/MN/AN/AKaConventionalStage 1

Free Earth1Kp/MN/AN/AKaConventionalStage 0

MethodMultPress(%)PressMethod

ContleResResistHtr T/Bka-MultDriveAnalysisName

1.4751.1961.1961.6N/ASimple spanStage 7

1.8871.4951.4951.6N/ASimple spanStage 6

1.4191.1211.1211.6N/ASimple spanStage 5

1.8321.421.421.6N/ASimple spanStage 4

1.5411.1971.1971.6N/ASimple spanStage 3

1.7741.3611.3611.6N/ASimple spanStage 2

1.4891.1291.1291.6N/ASimple spanStage 1

1.7211.2931.2931.6N/ASimple spanStage 0

FSpasFSrotFDtoeFSwallInclModel

ToeToeMin ToeUsedAxialSupportName

Name=excavation stage name
Analysis method

springs = Elastoplastic spring analysis used
DR      = Drained condition for CLAY model
U       = Undrained condition for CLAY model for all the soils
Up      = Undrained condition just for selected soil

Limit equilibrium analysis settings
Drive press:
             Ka (Active pressure diagram), Ka-Trap = Trapezoid apparent diagram from active pressures x multiplier,
             FHWA= Federal Highway Administration apparent pressure diagrams.
             Ko = At-rest lateral earth pressures.
             Peck = Peck 1969 Apparent earth pressure diagrams.
             2 Step rect = Two step rectangular apparent earth pressure diagram.
             User def.   = User defined apparent earth pressure diagram.
             Ka+d (and so on) indicates that wall friction is applied
ka mult       = multiplication factor for Ka when Ka-Trap is selected
Htr T/B (%)   = trapezoidal pressure scheme, top and bottom triangular percentage of excavation depth H
Resit press   = Kp (passive earth pressures)
Res Mult      = Safety factor applied directly on resisting pressures (
COntle Method = cantilever analysis method for limit equilibrium analysis.
Support Model:  Method for calculating support reactions in limit-equlibrium analysis.
                Beam= support reactions beam analysis (uses Blum's method).
                Trib= support reactions from tributary height calculations (Can be applied with apparent diagrams).
Axial Incl    = Axial loads included for structural design

Attachment Figure C.2-34
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Used FS wall  = Safety factor for axial+bending wall resistance to divide ultimate wall capacities.
Min FD Toe= embedded minimum safety factor (for limit equilibrium analysis)
Toe FS rot= rotation safety factor (classic for limit equilibrium analysis)
Toe FSpas= driving/resisting pressure safety factor (for limit equilibrium analysis)

A sequence of figures for each excavation stage is reported

EXCAVATION STAGES SKETCHES

Attachment Figure C.2-35
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Project: San Jacinto Waste Pits Date: 4/29/2020

Project No.: 18-2876 Pile Type Selected in DeepEx:

DeepEx Summary Page - Northern Impoundment (Cell #2 @ Sta. 0+75)

Top of Wall = 9.0 ft., NAVD88 Design Tip Elev. = -81.0 ft., NAVD88

Governing Tip Elev. = -79.6 ft., NAVD88 Design Length of Sheeting = 90.0 ft.

Length of Sheetting = 88.6 ft.

Use = 90.0 ft.

Water (Driving) Water (Passive) Tip Elev. Max Moment Max Shear Deflection

(ft., NAVD88) (ft., NAVD88) (ft., NAVD88) (kip-ft/ft.) (kip/ft.) (in)

Open excavation - degraded 9 -8 1.00 1.00 -30.50 144.35 40.10 0.36

Open excavation - degraded 9 -8 1.00 1.25 -32.48 -- -- --

Open excavation - degraded 9 -4 1.00 1.00 -28.13 125.44 25.27 0.26

Open excavation - degraded 9 -4 1.00 1.25 -30.10 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 -24.58 72.68 17.47 0.12

Open excavation - degraded 5 -8 1.00 1.50 -28.52 -- -- --

Open excavation - degraded 5 -4 1.00 1.00 -22.60 58.33 19.86 0.08

Open excavation - degraded 5 -4 1.00 1.50 -24.58 -- -- --

Open excavation - degraded 9 -8 1.00 1.00 -69.70 730.84 84.25 7.94

Open excavation - degraded 9 -8 1.00 1.25 -79.60 -- -- --

Open excavation - degraded 9 -4 1.00 1.00 -63.76 532.54 65.18 4.86

Open excavation - degraded 9 -4 1.00 1.25 -72.68 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 -59.81 392.67 50.10 3.14

Open excavation - degraded 5 -8 1.00 1.50 -77.62 -- -- --

Open excavation - degraded 5 -4 1.00 1.00 -52.88 254.37 37.93 1.61

Open excavation - degraded 5 -4 1.00 1.50 -68.22 -- -- --

-79.60 730.84 84.25 7.94

PAZ66/AZ38-700N

Condition Case Description FS Active FS Passive

Q-Case 1

Q-Case 2

Q-Case 3

Q-Case 4

S-Case 1

S-Case 2

S-Case 3

S-Case 4

Governing Value:

18-2876
Attachment Figure C.2-52~ . • Ardaman 

W & Associates, Inc. 



THIS PROGRAM IS PROTECTED BY U.S. COPYRIGHT LAWS AS DESCRIBED IN THE EULA. UNAUTHORIZED
COPYING IS PROHIBITED. LICENSED TO: Deep Excavation LLC BY DEEP EXCAVATION LLC UNDER SPECIFIC
LICENCE. This report has printed because the user has accepted responsibility as described in the disclaimer and EULA
File: C:\Users\George.Segre\Desktop\Northern Impoundment\Cell 2 Sections\Cell 2 (Sta 0+75)\18-2876  NI Cell_2 (Sta 0+75) Q
-Case.DEEP

Company: Ardaman - Associates, Inc.
Prepared by engineer: George Segré
File number: 18-2876
Time: 4/27/2020 8:56:36 PM
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Copyright@2009 - 2019 Deep Excavation LLC: www.deepexcavation.com A
program for the evaluation of deep excavations Deep Excavation LLC, New

York, New York, www.deepexcavation.com
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STRUCTURAL MATERIALS DATA

(kcf)(ksi)(ksi)(ksi)

Density gElastic EFuStrength FyName

Steel

0.492900072.550A50

0.49290005836A36

(% of Fc')(kcf)(ksi)(ksi)

Tension Strength FtDensity gElastic EStrength Fc'Name

Concrete

100.1544156Fc 6ksi

100.1540315Fc 5ksi

100.1536054Fc 4ksi

100.1531223Fc 3ksi

(ksi)(ksi)

Elastic EStrength FyName

Steel rebar

30434.865.2B450C

30434.872.5S500

30434.859.4S410

29000270Strands 270 ksi

29000150Grade 150

2900080Grade 80

2900075Grade 75

2900060Grade 60

(ksi)(kcf)(ksi)(ksi)(ksi)

Elastic EDensity gUltimate Shear Strength FvuUltimate Tensile Strength FtuUltimate Bending Srtength FbuName

Wood

8000.050.611Regular grade

10000.050.81.41.6Construction Timb

STEEL
Name=material name
fy=fyk= characteristc resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
CONCRETE
Name=material name
f'c=fck= cylindrical resistance for concrete (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
Tension strength=ft=fctk= characteristic tension resistance for concrete
STEEL REBARS
Name=material name
fy=fyk= characteristic resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
WOOD
Name=material name
Fb=fbk= Ultimate bending strength
Ftu=ftuk= Ultimate tensile strength

Attachment Figure C.2-54
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Fvu=fvuk= Ultimate shear strength
Density g= specific weight
Elastic E= Elastic modulus

Attachment Figure C.2-55



Project: San Jacinto Waste Pits
Results for Design Section 0: Base model

Attachment Figure C.2-56
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SOIL DATA

LinearTrueN/AN/A3.260.313300N/AN/AN/A03213013011- SM (-80 t

LinearTrue0.330.3330.3333000020000011611610- CH (-74 to 

LinearTrueN/AN/A30.333300N/AN/AN/A03013013009- SM (-67 t

LinearTrue0.330.3330.3333000019000011611608- CH (-58 to 

LinearTrue0.330.333.260.3133000018500011611607- CH (-50  t

LinearTrue11113626.30014000011611606- CH (-41 to 

LinearTrue30.332.120.473417.543021.133000012012005- CH (-27 to 

LinearTrueN/AN/A2.460.413521.92N/AN/AN/A02512012004- SM (-23 T

LinearTrue111131500010000011211203- CH (-11  t

LinearTrue2.560.3930.3336026185000011211202- CH (+0 TO 

EXPTrueN/AN/A2.460.413300N/AN/AN/A02512012001- SM (+5 T

ModelNLNLNLNL(-)(ksf)(deg)(deg)(psf)(psf)(deg)(pcf)(pcf)

ColorSpringVarykPcvkAcvkPpkAprEurEloadFRcvFRpSuC'Frictg dryg totName

-000--0.80.47--0.3511- SM (-80 t

-000--0.81000.3510- CH (-74 to 

-000--0.80.5--0.2509- SM (-67 t

-000--0.81000.308- CH (-58 to 

-000--0.81000.3507- CH (-50  t

-7019.329--0.51000.3506- CH (-41 to 

-3012.118.1--0.5100.10.4505- CH (-27 to 

-3014.521.8--0.50.577--0.404- SM (-23 T

-208.713--0.50.95000.403- CH (-11  t

-203.45.1--0.5100.10.402- CH (+0 TO 

-204.87.2010.50.577--0.401- SM (+5 T

(ksi)(k/ft3)(psi)(psi)(0 to 1)(0 to 1)--(clays)(clays)v

PLkS.nailsqNailsqSkinaV.EXPaH.EXPnOCRko.NCMin shMin KaPoissonName

gtot  = total soil specific  weight
gdry  = dry weigth of the soil
Frict = friction angle
C'    = effective cohesion
Su    = Undrained shear strength (only for CLAY soils in undrained conditions, used as a cutoff strength in NL analysis)
Evc   = Virgin compression elastic modulus
Eur   = unloading/reloading elastic modulus
Kap   = Peak active thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kpp   = Peak passive thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kacv  = Constant volume active thrust coeff (only for clays, initial value)
Kpcv  = Constant volume passive thrust coeff  (only for clays, initial value).
Spring models= spring model (LIN= constant E over the soil layer height , EXP=exponential , SIMC=simplified winkler)
LIN= Linear-Elastic-Perfectly Plastic,
EXP: Exponential, SUB: Modulus of Subgrade Reaction
SIMC= Simplified Clay mode

SOIL BORINGS
Top Elev= superior SOil level
Soil type= type of the soil (sand , clay , etc)
OCR=       overconsolidation ratio
K0=        at rest coefficient

Attachment Figure C.2-57
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1111- SM (-80 to -80

1110- CH (-74 to -74

0.5109- SM (-67 to -67

1108- CH (-58 to -58

1107- CH (-50  to -50

1106- CH (-41 to -41

1105- CH (-27 to -27

0.58104- SM (-23 T-23

0.95103- CH (-11  to -11

1102- CH (+0 TO 0

0.58101- SM (+5 TO 5

KoOCRSoil typeTop elev.

Name: Boring 57, pos: (-100, 0)

WALL DATA

Wall section 0: Wall 1

Wall uses wall section 0: Wall 1
Wall type: Combined sheet pile wall
Top wall El: 9 ft   Bottom wall El: -70 ft
Hor. wall spacing: 10.29 ft   Wall thickness = 5.5 ft
Passive width below exc: 10.29 ft   Active width below exc: 10.29 ft Swater= 10.29 ft
Steel members fy = 50 ksi   Esteel = 29000 ksi
Wall friction: Ignored
Steel wall capacities are calculated with AISC 360-16 ALL.

Attachment Figure C.2-58

C-0mpany: Ard.aman -Associiaties , Jnc. 
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Concrete capacities are calculated with ACI 318-11
Note: With ultimate capacities you may have to use a structural safety factor.
Steel sheet pile properties

Table: Steel Sheet Pile Cross Sectional Properties

1663268.8107870.5204.2327.11079325.1PP60X0.62AZ 38-700NPA 60/19-700

(in)(in)(in)(in)(in3)(in4)(in^2)(in3/ft)(in4/ft)(in2/ft)

Pile twPile tfPile bfPile DPile SxxPile IxxPile ASxxIxxAPilesSheetDES

GENERAL WALL DATA
Hor wall spacing= Wall horizontal spacing
Passive width below exc= spacing for passive thrust pressure for classic analysis
f'c=fck= cylindrical concrete resistance
fyk=fy= steel rebar characteristic resistance
Econc= Concrete Elastic modulus
fctk= characteristic Concrete tension
Esteel= steel elastic modulus
TABULAR DATA (principal parameters)
1) Diaphragm wall (rectangular cross section)
N/A= data not available
Fy=fyk
F'c=fck
D=wall thickness
B=wall width
2)Steel sheet pile
DES=shape (Z or U)
W=width per unit of length
A=area
h=height
t=horizontal part thickness
b=width of the single sheet pile part
s=inclined part thickness
Ixx=strong axis inertia (per unit of length)
Sxx=strong axis section modulus (per unit of length)
3)Secant piles wall, Tangent piles wall, soldier piles, soldier piles and timber lagging
W=weight per unit of length
A=area
D=diameter
tw=web thickness
tp= pipe thickness
bf=flange width
tf= flange thickness
k= flange thickness+stem base height
Ixx= strong axis inertia modulus (per unit of length)
Sxx= strong axis section modulus (per unit of length)
rx=radius of gyration about X axis
ry=radius of gyration about Y axis
Iyy=weak axis inertia modulus (per unit of length)
Syy=weak axis section modulus (per unit of length)
rT=radius of gyration for torsion
Cw= warping constant

Attachment Figure C.2-59
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GENERAL ANALYSIS CRITERIA
Summary of stage assumptions

Free Earth1.5Kp/MN/AN/AKaConventionalStage 7

Free Earth1Kp/MN/AN/AKaConventionalStage 6

Free Earth1.5Kp/MN/AN/AKaConventionalStage 5

Free Earth1Kp/MN/AN/AKaConventionalStage 4

Free Earth1.25Kp/MN/AN/AKaConventionalStage 3

Free Earth1Kp/MN/AN/AKaConventionalStage 2

Free Earth1.25Kp/MN/AN/AKaConventionalStage 1

Free Earth1Kp/MN/AN/AKaConventionalStage 0

MethodMultPress(%)PressMethod

ContleResResistHtr T/Bka-MultDriveAnalysisName

2.8543.4932.8541.6N/ASimple spanStage 7

4.1775.1194.1771.6N/ASimple spanStage 6

2.7393.292.7391.6N/ASimple spanStage 5

4.0234.864.0231.6N/ASimple spanStage 4

2.9843.292.9841.6N/ASimple spanStage 3

3.6844.0653.6841.6N/ASimple spanStage 2

2.8693.1112.8691.6N/ASimple spanStage 1

3.5483.863.5481.6N/ASimple spanStage 0

FSpasFSrotFDtoeFSwallInclModel

ToeToeMin ToeUsedAxialSupportName

Name=excavation stage name
Analysis method

springs = Elastoplastic spring analysis used
DR      = Drained condition for CLAY model
U       = Undrained condition for CLAY model for all the soils
Up      = Undrained condition just for selected soil

Limit equilibrium analysis settings
Drive press:
             Ka (Active pressure diagram), Ka-Trap = Trapezoid apparent diagram from active pressures x multiplier,
             FHWA= Federal Highway Administration apparent pressure diagrams.
             Ko = At-rest lateral earth pressures.
             Peck = Peck 1969 Apparent earth pressure diagrams.
             2 Step rect = Two step rectangular apparent earth pressure diagram.
             User def.   = User defined apparent earth pressure diagram.
             Ka+d (and so on) indicates that wall friction is applied
ka mult       = multiplication factor for Ka when Ka-Trap is selected
Htr T/B (%)   = trapezoidal pressure scheme, top and bottom triangular percentage of excavation depth H
Resit press   = Kp (passive earth pressures)
Res Mult      = Safety factor applied directly on resisting pressures (
COntle Method = cantilever analysis method for limit equilibrium analysis.
Support Model:  Method for calculating support reactions in limit-equlibrium analysis.
                Beam= support reactions beam analysis (uses Blum's method).
                Trib= support reactions from tributary height calculations (Can be applied with apparent diagrams).
Axial Incl    = Axial loads included for structural design

Attachment Figure C.2-60
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Used FS wall  = Safety factor for axial+bending wall resistance to divide ultimate wall capacities.
Min FD Toe= embedded minimum safety factor (for limit equilibrium analysis)
Toe FS rot= rotation safety factor (classic for limit equilibrium analysis)
Toe FSpas= driving/resisting pressure safety factor (for limit equilibrium analysis)

A sequence of figures for each excavation stage is reported

EXCAVATION STAGES SKETCHES

Attachment Figure C.2-61
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STRUCTURAL MATERIALS DATA

(kcf)(ksi)(ksi)(ksi)

Density gElastic EFuStrength FyName

Steel

0.492900072.550A50

0.49290005836A36

(% of Fc')(kcf)(ksi)(ksi)

Tension Strength FtDensity gElastic EStrength Fc'Name

Concrete

100.1544156Fc 6ksi

100.1540315Fc 5ksi

100.1536054Fc 4ksi

100.1531223Fc 3ksi

(ksi)(ksi)

Elastic EStrength FyName

Steel rebar

30434.865.2B450C

30434.872.5S500

30434.859.4S410

29000270Strands 270 ksi

29000150Grade 150

2900080Grade 80

2900075Grade 75

2900060Grade 60

(ksi)(kcf)(ksi)(ksi)(ksi)

Elastic EDensity gUltimate Shear Strength FvuUltimate Tensile Strength FtuUltimate Bending Srtength FbuName

Wood

8000.050.611Regular grade

10000.050.81.41.6Construction Timb

STEEL
Name=material name
fy=fyk= characteristc resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
CONCRETE
Name=material name
f'c=fck= cylindrical resistance for concrete (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
Tension strength=ft=fctk= characteristic tension resistance for concrete
STEEL REBARS
Name=material name
fy=fyk= characteristic resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
WOOD
Name=material name
Fb=fbk= Ultimate bending strength
Ftu=ftuk= Ultimate tensile strength

Attachment Figure C.2-79

I I I 



Fvu=fvuk= Ultimate shear strength
Density g= specific weight
Elastic E= Elastic modulus

Attachment Figure C.2-80



Project: San Jacinto Waste Pits
Results for Design Section 0: Base model
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SOIL DATA

LinearTrueN/AN/A3.260.313300N/AN/AN/A03213013011- SM (-80 t

LinearTrueN/AN/A2.560.393300N/AN/AN/A02611611610- CH (-74 to 

LinearTrueN/AN/A30.333300N/AN/AN/A03013013009- SM (-67 t

LinearTrueN/AN/A2.560.393300N/AN/AN/A02611611608- CH (-58 to 

LinearTrueN/AN/A2.280.443300N/AN/AN/A02311611607- CH (-50  t

LinearTrueN/AN/A2.280.443626.3N/AN/AN/A02311611606- CH (-41 to 

LinearTrueN/AN/A2.280.443417.54N/AN/AN/A02312012005- CH (-27 to 

LinearTrueN/AN/A2.460.413521.92N/AN/AN/A02512012004- SM (-23 T

LinearTrueN/AN/A2.280.443150N/AN/AN/A02311211203- CH (-11  t

LinearTrueN/AN/A2.280.44360N/AN/AN/A02311211202- CH (+0 TO 

EXPTrueN/AN/A2.460.413300N/AN/AN/A02512012001- SM (+5 T

ModelNLNLNLNL(-)(ksf)(deg)(deg)(psf)(psf)(deg)(pcf)(pcf)

ColorSpringVarykPcvkAcvkPpkAprEurEloadFRcvFRpSuC'Frictg dryg totName

-000--0.80.47--0.3511- SM (-80 t

-000--0.80.562--0.3510- CH (-74 to 

-000--0.80.5--0.2509- SM (-67 t

-000--0.80.562--0.308- CH (-58 to 

-000--0.80.609--0.3507- CH (-50  t

-7019.329--0.50.609--0.3506- CH (-41 to 

-3012.118.1--0.50.609--0.4505- CH (-27 to 

-3014.521.8--0.50.577--0.404- SM (-23 T

-208.713--0.50.609--0.403- CH (-11  t

-203.45.1--0.50.609--0.402- CH (+0 TO 

-204.87.2010.50.577--0.401- SM (+5 T

(ksi)(k/ft3)(psi)(psi)(0 to 1)(0 to 1)--(clays)(clays)v

PLkS.nailsqNailsqSkinaV.EXPaH.EXPnOCRko.NCMin shMin KaPoissonName

gtot  = total soil specific  weight
gdry  = dry weigth of the soil
Frict = friction angle
C'    = effective cohesion
Su    = Undrained shear strength (only for CLAY soils in undrained conditions, used as a cutoff strength in NL analysis)
Evc   = Virgin compression elastic modulus
Eur   = unloading/reloading elastic modulus
Kap   = Peak active thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kpp   = Peak passive thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kacv  = Constant volume active thrust coeff (only for clays, initial value)
Kpcv  = Constant volume passive thrust coeff  (only for clays, initial value).
Spring models= spring model (LIN= constant E over the soil layer height , EXP=exponential , SIMC=simplified winkler)
LIN= Linear-Elastic-Perfectly Plastic,
EXP: Exponential, SUB: Modulus of Subgrade Reaction
SIMC= Simplified Clay mode

SOIL BORINGS
Top Elev= superior SOil level
Soil type= type of the soil (sand , clay , etc)
OCR=       overconsolidation ratio
K0=        at rest coefficient

Attachment Figure C.2-82
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1111- SM (-80 to -80

0.56110- CH (-74 to -74

0.5109- SM (-67 to -67

0.56108- CH (-58 to -58

0.61107- CH (-50  to -50

0.61106- CH (-41 to -41

0.61105- CH (-27 to -27

0.58104- SM (-23 T-23

0.61103- CH (-11  to -11

0.61102- CH (+0 TO 0

0.58101- SM (+5 TO 5

KoOCRSoil typeTop elev.

Name: Boring 57, pos: (-100, 0)

WALL DATA

Wall section 0: Wall 1

Wall uses wall section 0: Wall 1
Wall type: Combined sheet pile wall
Top wall El: 9 ft   Bottom wall El: -90 ft
Hor. wall spacing: 10.29 ft   Wall thickness = 5.5 ft
Passive width below exc: 10.29 ft   Active width below exc: 10.29 ft Swater= 10.29 ft
Steel members fy = 50 ksi   Esteel = 29000 ksi
Wall friction: Ignored
Steel wall capacities are calculated with AISC 360-16 ALL.

Attachment Figure C.2-83
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Concrete capacities are calculated with ACI 318-11
Note: With ultimate capacities you may have to use a structural safety factor.
Steel sheet pile properties

Table: Steel Sheet Pile Cross Sectional Properties

1663268.8107870.5204.2327.11079325.1PP60X0.62AZ 38-700NPA 60/19-700

(in)(in)(in)(in)(in3)(in4)(in^2)(in3/ft)(in4/ft)(in2/ft)

Pile twPile tfPile bfPile DPile SxxPile IxxPile ASxxIxxAPilesSheetDES

GENERAL WALL DATA
Hor wall spacing= Wall horizontal spacing
Passive width below exc= spacing for passive thrust pressure for classic analysis
f'c=fck= cylindrical concrete resistance
fyk=fy= steel rebar characteristic resistance
Econc= Concrete Elastic modulus
fctk= characteristic Concrete tension
Esteel= steel elastic modulus
TABULAR DATA (principal parameters)
1) Diaphragm wall (rectangular cross section)
N/A= data not available
Fy=fyk
F'c=fck
D=wall thickness
B=wall width
2)Steel sheet pile
DES=shape (Z or U)
W=width per unit of length
A=area
h=height
t=horizontal part thickness
b=width of the single sheet pile part
s=inclined part thickness
Ixx=strong axis inertia (per unit of length)
Sxx=strong axis section modulus (per unit of length)
3)Secant piles wall, Tangent piles wall, soldier piles, soldier piles and timber lagging
W=weight per unit of length
A=area
D=diameter
tw=web thickness
tp= pipe thickness
bf=flange width
tf= flange thickness
k= flange thickness+stem base height
Ixx= strong axis inertia modulus (per unit of length)
Sxx= strong axis section modulus (per unit of length)
rx=radius of gyration about X axis
ry=radius of gyration about Y axis
Iyy=weak axis inertia modulus (per unit of length)
Syy=weak axis section modulus (per unit of length)
rT=radius of gyration for torsion
Cw= warping constant

Attachment Figure C.2-84
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GENERAL ANALYSIS CRITERIA
Summary of stage assumptions

Free Earth1.5Kp/MN/AN/AKaConventionalStage 7

Free Earth1Kp/MN/AN/AKaConventionalStage 6

Free Earth1.5Kp/MN/AN/AKaConventionalStage 5

Free Earth1Kp/MN/AN/AKaConventionalStage 4

Free Earth1.25Kp/MN/AN/AKaConventionalStage 3

Free Earth1Kp/MN/AN/AKaConventionalStage 2

Free Earth1.25Kp/MN/AN/AKaConventionalStage 1

Free Earth1Kp/MN/AN/AKaConventionalStage 0

MethodMultPress(%)PressMethod

ContleResResistHtr T/Bka-MultDriveAnalysisName

1.4651.21.21.6N/ASimple spanStage 7

1.8661.4941.4941.6N/ASimple spanStage 6

1.4051.1191.1191.6N/ASimple spanStage 5

1.8051.4131.4131.6N/ASimple spanStage 4

1.5191.1891.1891.6N/ASimple spanStage 3

1.7441.3481.3481.6N/ASimple spanStage 2

1.4631.1151.1151.6N/ASimple spanStage 1

1.6881.2741.2741.6N/ASimple spanStage 0

FSpasFSrotFDtoeFSwallInclModel

ToeToeMin ToeUsedAxialSupportName

Name=excavation stage name
Analysis method

springs = Elastoplastic spring analysis used
DR      = Drained condition for CLAY model
U       = Undrained condition for CLAY model for all the soils
Up      = Undrained condition just for selected soil

Limit equilibrium analysis settings
Drive press:
             Ka (Active pressure diagram), Ka-Trap = Trapezoid apparent diagram from active pressures x multiplier,
             FHWA= Federal Highway Administration apparent pressure diagrams.
             Ko = At-rest lateral earth pressures.
             Peck = Peck 1969 Apparent earth pressure diagrams.
             2 Step rect = Two step rectangular apparent earth pressure diagram.
             User def.   = User defined apparent earth pressure diagram.
             Ka+d (and so on) indicates that wall friction is applied
ka mult       = multiplication factor for Ka when Ka-Trap is selected
Htr T/B (%)   = trapezoidal pressure scheme, top and bottom triangular percentage of excavation depth H
Resit press   = Kp (passive earth pressures)
Res Mult      = Safety factor applied directly on resisting pressures (
COntle Method = cantilever analysis method for limit equilibrium analysis.
Support Model:  Method for calculating support reactions in limit-equlibrium analysis.
                Beam= support reactions beam analysis (uses Blum's method).
                Trib= support reactions from tributary height calculations (Can be applied with apparent diagrams).
Axial Incl    = Axial loads included for structural design

Attachment Figure C.2-85
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Used FS wall  = Safety factor for axial+bending wall resistance to divide ultimate wall capacities.
Min FD Toe= embedded minimum safety factor (for limit equilibrium analysis)
Toe FS rot= rotation safety factor (classic for limit equilibrium analysis)
Toe FSpas= driving/resisting pressure safety factor (for limit equilibrium analysis)

A sequence of figures for each excavation stage is reported

EXCAVATION STAGES SKETCHES

Attachment Figure C.2-86
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Project: San Jacinto Waste Pits Date: 4/29/2020

Project No.: 18-2876 Pile Type Selected in DeepEx:

DeepEx Summary Page - Northern Impoundment (Cell #2 @ Sta. 1+25 Left Wall)

Top of Wall = 9.0 ft., NAVD88 Design Tip Elev. = -102.0 ft., NAVD88

Governing Tip Elev. = -101.36 ft., NAVD88 Design Length of Sheeting = 111.0 ft.

Length of Sheetting = 110.36 ft.

Use = 111.0 ft.

Water (Driving) Water (Passive) Tip Elev. Max Moment Max Shear Deflection

(ft., NAVD88) (ft., NAVD88) (ft., NAVD88) (kip-ft/ft.) (kip/ft.) (in)

Open excavation - degraded 9 -8 1.00 1.00 -35.63 214.27 61.60 0.71

Open excavation - degraded 9 -8 1.00 1.25 -36.82 -- -- --

Open excavation - degraded 9 -4 1.00 1.00 -34.06 154.04 54.84 0.51

Open excavation - degraded 9 -4 1.00 1.25 -34.84 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 -32.87 99.17 42.93 0.30

Open excavation - degraded 5 -8 1.00 1.50 -34.06 -- -- --

Open excavation - degraded 5 -4 1.00 1.00 -30.50 63.20 29.26 0.17

Open excavation - degraded 5 -4 1.00 1.50 -30.90 -- -- --

Open excavation - degraded 9 -8 1.00 1.00 -91.44 1,700.82 168.83 29.21

Open excavation - degraded 9 -8 1.00 1.25 -101.36 -- -- --

Open excavation - degraded 9 -4 1.00 1.00 -85.24 1,275.34 130.60 19.46

Open excavation - degraded 9 -4 1.00 1.25 -94.54 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 -83.38 1,073.77 117.46 15.33

Open excavation - degraded 5 -8 1.00 1.50 -101.36 -- -- --

Open excavation - degraded 5 -4 1.00 1.00 -76.56 725.91 89.05 8.90

Open excavation - degraded 5 -4 1.00 1.50 -92.68 -- -- --

-101.36 1,700.82 168.83 29.21

PAZ66/AZ38-700N

Condition Case Description FS Active FS Passive

Q-Case 1

Q-Case 2

Q-Case 3

Q-Case 4

S-Case 1

S-Case 2

S-Case 3

S-Case 4

Governing Value:

18-2876
Attachment Figure C.2-103~ . • Ardaman 

W & Associates, Inc. 



THIS PROGRAM IS PROTECTED BY U.S. COPYRIGHT LAWS AS DESCRIBED IN THE EULA. UNAUTHORIZED
COPYING IS PROHIBITED. LICENSED TO: Deep Excavation LLC BY DEEP EXCAVATION LLC UNDER SPECIFIC
LICENCE. This report has printed because the user has accepted responsibility as described in the disclaimer and EULA
File: C:\Users\George.Segre\Desktop\Northern Impoundment\Cell 2 Sections\Cell 2 (Sta 1+25)L\18-2876  NI Cell_2 (Sta 1+25)
Q-Case.DEEP

Company: Ardaman - Associates, Inc.
Prepared by engineer: George Segré
File number: 18-2876
Time: 4/27/2020 9:06:50 PM

Project: San Jacinto Waste Pits

Copyright@2009 - 2019 Deep Excavation LLC: www.deepexcavation.com A
program for the evaluation of deep excavations Deep Excavation LLC, New

York, New York, www.deepexcavation.com

DeepEX 2019: Report Output
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STRUCTURAL MATERIALS DATA

(kcf)(ksi)(ksi)(ksi)

Density gElastic EFuStrength FyName

Steel

0.492900072.550A50

0.49290005836A36

(% of Fc')(kcf)(ksi)(ksi)

Tension Strength FtDensity gElastic EStrength Fc'Name

Concrete

100.1544156Fc 6ksi

100.1540315Fc 5ksi

100.1536054Fc 4ksi

100.1531223Fc 3ksi

(ksi)(ksi)

Elastic EStrength FyName

Steel rebar

30434.865.2B450C

30434.872.5S500

30434.859.4S410

29000270Strands 270 ksi

29000150Grade 150

2900080Grade 80

2900075Grade 75

2900060Grade 60

(ksi)(kcf)(ksi)(ksi)(ksi)

Elastic EDensity gUltimate Shear Strength FvuUltimate Tensile Strength FtuUltimate Bending Srtength FbuName

Wood

8000.050.611Regular grade

10000.050.81.41.6Construction Timb

STEEL
Name=material name
fy=fyk= characteristc resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
CONCRETE
Name=material name
f'c=fck= cylindrical resistance for concrete (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
Tension strength=ft=fctk= characteristic tension resistance for concrete
STEEL REBARS
Name=material name
fy=fyk= characteristic resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
WOOD
Name=material name
Fb=fbk= Ultimate bending strength
Ftu=ftuk= Ultimate tensile strength

Attachment Figure C.2-105

I I I 



Fvu=fvuk= Ultimate shear strength
Density g= specific weight
Elastic E= Elastic modulus

Attachment Figure C.2-106



Project: San Jacinto Waste Pits
Results for Design Section 0: Base model

Attachment Figure C.2-107
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SOIL DATA

LinearTrueN/AN/A3.260.313300N/AN/AN/A03213013011- SM (-80 t

LinearTrue0.330.3330.3333000020000011611610- CH (-74 to 

LinearTrueN/AN/A30.333300N/AN/AN/A03013013009- SM (-67 t

LinearTrue0.330.3330.3333000019000011611608- CH (-58 to 

LinearTrue0.330.333.260.3133000018500011611607- CH (-50  t

LinearTrue11113626.30014000011611606- CH (-41 to 

LinearTrue30.332.120.473417.543021.133000012012005- CH (-27 to 

LinearTrueN/AN/A2.460.413521.92N/AN/AN/A02512012004- SM (-23 T

LinearTrue111131500010000011211203- CH (-11  t

LinearTrue2.560.3930.3336026185000011211202- CH (+0 TO 

EXPTrueN/AN/A2.460.413300N/AN/AN/A02512012001- SM (+5 T

ModelNLNLNLNL(-)(ksf)(deg)(deg)(psf)(psf)(deg)(pcf)(pcf)

ColorSpringVarykPcvkAcvkPpkAprEurEloadFRcvFRpSuC'Frictg dryg totName

-000--0.80.47--0.3511- SM (-80 t

-000--0.81000.3510- CH (-74 to 

-000--0.80.5--0.2509- SM (-67 t

-000--0.81000.308- CH (-58 to 

-000--0.81000.3507- CH (-50  t

-7019.329--0.51000.3506- CH (-41 to 

-3012.118.1--0.5100.10.4505- CH (-27 to 

-3014.521.8--0.50.577--0.404- SM (-23 T

-208.713--0.50.95000.403- CH (-11  t

-203.45.1--0.5100.10.402- CH (+0 TO 

-204.87.2010.50.577--0.401- SM (+5 T

(ksi)(k/ft3)(psi)(psi)(0 to 1)(0 to 1)--(clays)(clays)v

PLkS.nailsqNailsqSkinaV.EXPaH.EXPnOCRko.NCMin shMin KaPoissonName

gtot  = total soil specific  weight
gdry  = dry weigth of the soil
Frict = friction angle
C'    = effective cohesion
Su    = Undrained shear strength (only for CLAY soils in undrained conditions, used as a cutoff strength in NL analysis)
Evc   = Virgin compression elastic modulus
Eur   = unloading/reloading elastic modulus
Kap   = Peak active thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kpp   = Peak passive thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kacv  = Constant volume active thrust coeff (only for clays, initial value)
Kpcv  = Constant volume passive thrust coeff  (only for clays, initial value).
Spring models= spring model (LIN= constant E over the soil layer height , EXP=exponential , SIMC=simplified winkler)
LIN= Linear-Elastic-Perfectly Plastic,
EXP: Exponential, SUB: Modulus of Subgrade Reaction
SIMC= Simplified Clay mode

SOIL BORINGS
Top Elev= superior SOil level
Soil type= type of the soil (sand , clay , etc)
OCR=       overconsolidation ratio
K0=        at rest coefficient

Attachment Figure C.2-108
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1111- SM (-80 to -80

1110- CH (-74 to -74

0.5109- SM (-67 to -67

1108- CH (-58 to -58

1107- CH (-50  to -50

1106- CH (-41 to -41

1105- CH (-27 to -27

0.58104- SM (-23 T-23

0.95103- CH (-11  to -11

1102- CH (+0 TO 0

0.58101- SM (+5 TO 5

KoOCRSoil typeTop elev.

Name: Boring 57, pos: (-100, 0)

WALL DATA

Wall section 0: Wall 1

Wall uses wall section 0: Wall 1
Wall type: Combined sheet pile wall
Top wall El: 9 ft   Bottom wall El: -70 ft
Hor. wall spacing: 10.29 ft   Wall thickness = 5.5 ft
Passive width below exc: 10.29 ft   Active width below exc: 10.29 ft Swater= 10.29 ft
Steel members fy = 50 ksi   Esteel = 29000 ksi
Wall friction: Ignored
Steel wall capacities are calculated with AISC 360-16 ALL.

Attachment Figure C.2-109

C-0mpany: Ard.aman -Associiaties , Jnc. 

Engineer: George Segr,e 
Wall sketch 
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Concrete capacities are calculated with ACI 318-11
Note: With ultimate capacities you may have to use a structural safety factor.
Steel sheet pile properties

Table: Steel Sheet Pile Cross Sectional Properties

1663268.8107870.5204.2327.11079325.1PP60X0.62AZ 38-700NPA 60/19-700

(in)(in)(in)(in)(in3)(in4)(in^2)(in3/ft)(in4/ft)(in2/ft)

Pile twPile tfPile bfPile DPile SxxPile IxxPile ASxxIxxAPilesSheetDES

GENERAL WALL DATA
Hor wall spacing= Wall horizontal spacing
Passive width below exc= spacing for passive thrust pressure for classic analysis
f'c=fck= cylindrical concrete resistance
fyk=fy= steel rebar characteristic resistance
Econc= Concrete Elastic modulus
fctk= characteristic Concrete tension
Esteel= steel elastic modulus
TABULAR DATA (principal parameters)
1) Diaphragm wall (rectangular cross section)
N/A= data not available
Fy=fyk
F'c=fck
D=wall thickness
B=wall width
2)Steel sheet pile
DES=shape (Z or U)
W=width per unit of length
A=area
h=height
t=horizontal part thickness
b=width of the single sheet pile part
s=inclined part thickness
Ixx=strong axis inertia (per unit of length)
Sxx=strong axis section modulus (per unit of length)
3)Secant piles wall, Tangent piles wall, soldier piles, soldier piles and timber lagging
W=weight per unit of length
A=area
D=diameter
tw=web thickness
tp= pipe thickness
bf=flange width
tf= flange thickness
k= flange thickness+stem base height
Ixx= strong axis inertia modulus (per unit of length)
Sxx= strong axis section modulus (per unit of length)
rx=radius of gyration about X axis
ry=radius of gyration about Y axis
Iyy=weak axis inertia modulus (per unit of length)
Syy=weak axis section modulus (per unit of length)
rT=radius of gyration for torsion
Cw= warping constant

Attachment Figure C.2-110
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GENERAL ANALYSIS CRITERIA
Summary of stage assumptions

Free Earth1.5Kp/MN/AN/AKaConventionalStage 7

Free Earth1Kp/MN/AN/AKaConventionalStage 6

Free Earth1.5Kp/MN/AN/AKaConventionalStage 5

Free Earth1Kp/MN/AN/AKaConventionalStage 4

Free Earth1.25Kp/MN/AN/AKaConventionalStage 3

Free Earth1Kp/MN/AN/AKaConventionalStage 2

Free Earth1.25Kp/MN/AN/AKaConventionalStage 1

Free Earth1Kp/MN/AN/AKaConventionalStage 0

MethodMultPress(%)PressMethod

ContleResResistHtr T/Bka-MultDriveAnalysisName

7.5566.4356.4351.6N/ASimple spanStage 7

10.9189.1878.1821.6N/ASimple spanStage 6

7.1985.9654.9671.6N/ASimple spanStage 5

10.4668.6355.7181.6N/ASimple spanStage 4

7.6095.5294.5711.6N/ASimple spanStage 3

9.3336.744.9671.6N/ASimple spanStage 2

7.275.163.8071.6N/ASimple spanStage 1

8.9476.3354.2311.6N/ASimple spanStage 0

FSpasFSrotFDtoeFSwallInclModel

ToeToeMin ToeUsedAxialSupportName

Name=excavation stage name
Analysis method

springs = Elastoplastic spring analysis used
DR      = Drained condition for CLAY model
U       = Undrained condition for CLAY model for all the soils
Up      = Undrained condition just for selected soil

Limit equilibrium analysis settings
Drive press:
             Ka (Active pressure diagram), Ka-Trap = Trapezoid apparent diagram from active pressures x multiplier,
             FHWA= Federal Highway Administration apparent pressure diagrams.
             Ko = At-rest lateral earth pressures.
             Peck = Peck 1969 Apparent earth pressure diagrams.
             2 Step rect = Two step rectangular apparent earth pressure diagram.
             User def.   = User defined apparent earth pressure diagram.
             Ka+d (and so on) indicates that wall friction is applied
ka mult       = multiplication factor for Ka when Ka-Trap is selected
Htr T/B (%)   = trapezoidal pressure scheme, top and bottom triangular percentage of excavation depth H
Resit press   = Kp (passive earth pressures)
Res Mult      = Safety factor applied directly on resisting pressures (
COntle Method = cantilever analysis method for limit equilibrium analysis.
Support Model:  Method for calculating support reactions in limit-equlibrium analysis.
                Beam= support reactions beam analysis (uses Blum's method).
                Trib= support reactions from tributary height calculations (Can be applied with apparent diagrams).
Axial Incl    = Axial loads included for structural design

Attachment Figure C.2-111
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Used FS wall  = Safety factor for axial+bending wall resistance to divide ultimate wall capacities.
Min FD Toe= embedded minimum safety factor (for limit equilibrium analysis)
Toe FS rot= rotation safety factor (classic for limit equilibrium analysis)
Toe FSpas= driving/resisting pressure safety factor (for limit equilibrium analysis)

A sequence of figures for each excavation stage is reported

EXCAVATION STAGES SKETCHES

Attachment Figure C.2-112
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STRUCTURAL MATERIALS DATA

(kcf)(ksi)(ksi)(ksi)

Density gElastic EFuStrength FyName

Steel

0.492900072.550A50

0.49290005836A36

(% of Fc')(kcf)(ksi)(ksi)

Tension Strength FtDensity gElastic EStrength Fc'Name

Concrete

100.1544156Fc 6ksi

100.1540315Fc 5ksi

100.1536054Fc 4ksi

100.1531223Fc 3ksi

(ksi)(ksi)

Elastic EStrength FyName

Steel rebar

30434.865.2B450C

30434.872.5S500

30434.859.4S410

29000270Strands 270 ksi

29000150Grade 150

2900080Grade 80

2900075Grade 75

2900060Grade 60

(ksi)(kcf)(ksi)(ksi)(ksi)

Elastic EDensity gUltimate Shear Strength FvuUltimate Tensile Strength FtuUltimate Bending Srtength FbuName

Wood

8000.050.611Regular grade

10000.050.81.41.6Construction Timb

STEEL
Name=material name
fy=fyk= characteristc resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
CONCRETE
Name=material name
f'c=fck= cylindrical resistance for concrete (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
Tension strength=ft=fctk= characteristic tension resistance for concrete
STEEL REBARS
Name=material name
fy=fyk= characteristic resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
WOOD
Name=material name
Fb=fbk= Ultimate bending strength
Ftu=ftuk= Ultimate tensile strength

Attachment Figure C.2-130
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Fvu=fvuk= Ultimate shear strength
Density g= specific weight
Elastic E= Elastic modulus

Attachment Figure C.2-131



Project: San Jacinto Waste Pits
Results for Design Section 0: Base model
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SOIL DATA

LinearTrueN/AN/A3.260.313300N/AN/AN/A03213013011- SM (-80 t

LinearTrueN/AN/A2.560.393300N/AN/AN/A02611611610- CH (-74 to 

LinearTrueN/AN/A30.333300N/AN/AN/A03013013009- SM (-67 t

LinearTrueN/AN/A2.560.393300N/AN/AN/A02611611608- CH (-58 to 

LinearTrueN/AN/A2.280.443300N/AN/AN/A02311611607- CH (-50  t

LinearTrueN/AN/A2.280.443626.3N/AN/AN/A02311611606- CH (-41 to 

LinearTrueN/AN/A2.280.443417.54N/AN/AN/A02312012005- CH (-27 to 

LinearTrueN/AN/A2.460.413521.92N/AN/AN/A02512012004- SM (-23 T

LinearTrueN/AN/A2.280.443150N/AN/AN/A02311211203- CH (-11  t

LinearTrueN/AN/A2.280.44360N/AN/AN/A02311211202- CH (+0 TO 

EXPTrueN/AN/A2.460.413300N/AN/AN/A02512012001- SM (+5 T

ModelNLNLNLNL(-)(ksf)(deg)(deg)(psf)(psf)(deg)(pcf)(pcf)

ColorSpringVarykPcvkAcvkPpkAprEurEloadFRcvFRpSuC'Frictg dryg totName

-000--0.80.47--0.3511- SM (-80 t

-000--0.80.562--0.3510- CH (-74 to 

-000--0.80.5--0.2509- SM (-67 t

-000--0.80.562--0.308- CH (-58 to 

-000--0.80.609--0.3507- CH (-50  t

-7019.329--0.50.609--0.3506- CH (-41 to 

-3012.118.1--0.50.609--0.4505- CH (-27 to 

-3014.521.8--0.50.577--0.404- SM (-23 T

-208.713--0.50.609--0.403- CH (-11  t

-203.45.1--0.50.609--0.402- CH (+0 TO 

-204.87.2010.50.577--0.401- SM (+5 T

(ksi)(k/ft3)(psi)(psi)(0 to 1)(0 to 1)--(clays)(clays)v

PLkS.nailsqNailsqSkinaV.EXPaH.EXPnOCRko.NCMin shMin KaPoissonName

gtot  = total soil specific  weight
gdry  = dry weigth of the soil
Frict = friction angle
C'    = effective cohesion
Su    = Undrained shear strength (only for CLAY soils in undrained conditions, used as a cutoff strength in NL analysis)
Evc   = Virgin compression elastic modulus
Eur   = unloading/reloading elastic modulus
Kap   = Peak active thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kpp   = Peak passive thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kacv  = Constant volume active thrust coeff (only for clays, initial value)
Kpcv  = Constant volume passive thrust coeff  (only for clays, initial value).
Spring models= spring model (LIN= constant E over the soil layer height , EXP=exponential , SIMC=simplified winkler)
LIN= Linear-Elastic-Perfectly Plastic,
EXP: Exponential, SUB: Modulus of Subgrade Reaction
SIMC= Simplified Clay mode

SOIL BORINGS
Top Elev= superior SOil level
Soil type= type of the soil (sand , clay , etc)
OCR=       overconsolidation ratio
K0=        at rest coefficient

Attachment Figure C.2-133
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1111- SM (-80 to -80

0.56110- CH (-74 to -74

0.5109- SM (-67 to -67

0.56108- CH (-58 to -58

0.61107- CH (-50  to -50

0.61106- CH (-41 to -41

0.61105- CH (-27 to -27

0.58104- SM (-23 T-23

0.61103- CH (-11  to -11

0.61102- CH (+0 TO 0

0.58101- SM (+5 TO 5

KoOCRSoil typeTop elev.

Name: Boring 57, pos: (-100, 0)

WALL DATA

Wall section 0: Wall 1

Wall uses wall section 0: Wall 1
Wall type: Combined sheet pile wall
Top wall El: 9 ft   Bottom wall El: -115 ft
Hor. wall spacing: 10.29 ft   Wall thickness = 5.5 ft
Passive width below exc: 10.29 ft   Active width below exc: 10.29 ft Swater= 10.29 ft
Steel members fy = 50 ksi   Esteel = 29000 ksi
Wall friction: Ignored
Steel wall capacities are calculated with AISC 360-16 ALL.

Attachment Figure C.2-134
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Concrete capacities are calculated with ACI 318-11
Note: With ultimate capacities you may have to use a structural safety factor.
Steel sheet pile properties

Table: Steel Sheet Pile Cross Sectional Properties

1663268.8107870.5204.2327.11079325.1PP60X0.62AZ 38-700NPA 60/19-700

(in)(in)(in)(in)(in3)(in4)(in^2)(in3/ft)(in4/ft)(in2/ft)

Pile twPile tfPile bfPile DPile SxxPile IxxPile ASxxIxxAPilesSheetDES

GENERAL WALL DATA
Hor wall spacing= Wall horizontal spacing
Passive width below exc= spacing for passive thrust pressure for classic analysis
f'c=fck= cylindrical concrete resistance
fyk=fy= steel rebar characteristic resistance
Econc= Concrete Elastic modulus
fctk= characteristic Concrete tension
Esteel= steel elastic modulus
TABULAR DATA (principal parameters)
1) Diaphragm wall (rectangular cross section)
N/A= data not available
Fy=fyk
F'c=fck
D=wall thickness
B=wall width
2)Steel sheet pile
DES=shape (Z or U)
W=width per unit of length
A=area
h=height
t=horizontal part thickness
b=width of the single sheet pile part
s=inclined part thickness
Ixx=strong axis inertia (per unit of length)
Sxx=strong axis section modulus (per unit of length)
3)Secant piles wall, Tangent piles wall, soldier piles, soldier piles and timber lagging
W=weight per unit of length
A=area
D=diameter
tw=web thickness
tp= pipe thickness
bf=flange width
tf= flange thickness
k= flange thickness+stem base height
Ixx= strong axis inertia modulus (per unit of length)
Sxx= strong axis section modulus (per unit of length)
rx=radius of gyration about X axis
ry=radius of gyration about Y axis
Iyy=weak axis inertia modulus (per unit of length)
Syy=weak axis section modulus (per unit of length)
rT=radius of gyration for torsion
Cw= warping constant

Attachment Figure C.2-135
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GENERAL ANALYSIS CRITERIA
Summary of stage assumptions

Free Earth1.5Kp/MN/AN/AKaConventionalStage 7

Free Earth1Kp/MN/AN/AKaConventionalStage 6

Free Earth1.5Kp/MN/AN/AKaConventionalStage 5

Free Earth1Kp/MN/AN/AKaConventionalStage 4

Free Earth1.25Kp/MN/AN/AKaConventionalStage 3

Free Earth1Kp/MN/AN/AKaConventionalStage 2

Free Earth1.25Kp/MN/AN/AKaConventionalStage 1

Free Earth1Kp/MN/AN/AKaConventionalStage 0

MethodMultPress(%)PressMethod

ContleResResistHtr T/Bka-MultDriveAnalysisName

1.4841.1851.1851.6N/ASimple spanStage 7

1.8911.4661.4661.6N/ASimple spanStage 6

1.4371.121.121.6N/ASimple spanStage 5

1.8441.41.41.6N/ASimple spanStage 4

1.5641.21.21.6N/ASimple spanStage 3

1.7961.3551.3551.6N/ASimple spanStage 2

1.5191.1391.1391.6N/ASimple spanStage 1

1.7511.2951.2951.6N/ASimple spanStage 0

FSpasFSrotFDtoeFSwallInclModel

ToeToeMin ToeUsedAxialSupportName

Name=excavation stage name
Analysis method

springs = Elastoplastic spring analysis used
DR      = Drained condition for CLAY model
U       = Undrained condition for CLAY model for all the soils
Up      = Undrained condition just for selected soil

Limit equilibrium analysis settings
Drive press:
             Ka (Active pressure diagram), Ka-Trap = Trapezoid apparent diagram from active pressures x multiplier,
             FHWA= Federal Highway Administration apparent pressure diagrams.
             Ko = At-rest lateral earth pressures.
             Peck = Peck 1969 Apparent earth pressure diagrams.
             2 Step rect = Two step rectangular apparent earth pressure diagram.
             User def.   = User defined apparent earth pressure diagram.
             Ka+d (and so on) indicates that wall friction is applied
ka mult       = multiplication factor for Ka when Ka-Trap is selected
Htr T/B (%)   = trapezoidal pressure scheme, top and bottom triangular percentage of excavation depth H
Resit press   = Kp (passive earth pressures)
Res Mult      = Safety factor applied directly on resisting pressures (
COntle Method = cantilever analysis method for limit equilibrium analysis.
Support Model:  Method for calculating support reactions in limit-equlibrium analysis.
                Beam= support reactions beam analysis (uses Blum's method).
                Trib= support reactions from tributary height calculations (Can be applied with apparent diagrams).
Axial Incl    = Axial loads included for structural design

Attachment Figure C.2-136
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Used FS wall  = Safety factor for axial+bending wall resistance to divide ultimate wall capacities.
Min FD Toe= embedded minimum safety factor (for limit equilibrium analysis)
Toe FS rot= rotation safety factor (classic for limit equilibrium analysis)
Toe FSpas= driving/resisting pressure safety factor (for limit equilibrium analysis)

A sequence of figures for each excavation stage is reported

EXCAVATION STAGES SKETCHES

Attachment Figure C.2-137
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Project: San Jacinto Waste Pits Date: 4/29/2020

Project No.: 18-2876 Pile Type Selected in DeepEx:

DeepEx Summary Page - Northern Impoundment (Cell #2 @ Sta. 1+25 Right Wall)

Top of Wall = 9.0 ft., NAVD88 Design Tip Elev. = -86.0 ft., NAVD88

Governing Tip Elev. = -85.86 ft., NAVD88 Design Length of Sheeting = 95.0 ft.

Length of Sheetting = 94.86 ft.

Use = 95.0 ft.

Water (Driving) Water (Passive) Tip Elev. Max Moment Max Shear Deflection

(ft., NAVD88) (ft., NAVD88) (ft., NAVD88) (kip-ft/ft.) (kip/ft.) (in)

Open excavation - degraded 9 -8 1.00 1.00 -24.97 64.06 13.82 0.11

Open excavation - degraded 9 -8 1.00 1.25 -28.13 -- -- --

Open excavation - degraded 9 -4 1.00 1.00 -22.20 50.70 15.79 0.08

Open excavation - degraded 9 -4 1.00 1.25 -23.78 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 -19.44 17.82 7.39 0.02

Open excavation - degraded 5 -8 1.00 1.50 -20.23 -- -- --

Open excavation - degraded 5 -4 1.00 1.00 -17.07 9.56 7.18 0.01

Open excavation - degraded 5 -4 1.00 1.50 -17.46 -- -- --

Open excavation - degraded 9 -8 1.00 1.00 -75.32 951.97 108.78 11.83

Open excavation - degraded 9 -8 1.00 1.25 -85.86 -- -- --

Open excavation - degraded 9 -4 1.00 1.00 -69.12 709.50 82.32 7.58

Open excavation - degraded 9 -4 1.00 1.25 -79.04 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 -66.02 555.89 66.53 5.35

Open excavation - degraded 5 -8 1.00 1.50 -85.86 -- -- --

Open excavation - degraded 5 -4 1.00 1.00 -59.20 379.06 48.93 2.96

Open excavation - degraded 5 -4 1.00 1.50 -76.56 -- -- --

-85.86 951.97 108.78 11.83

PAZ66/AZ38-700N

Condition Case Description FS Active FS Passive

Q-Case 1

Q-Case 2

Q-Case 3

Q-Case 4

S-Case 1

S-Case 2

S-Case 3

S-Case 4

Governing Value:

18-2876
Attachment Figure C.2-154~ . • Ardaman 

W & Associates, Inc. 



THIS PROGRAM IS PROTECTED BY U.S. COPYRIGHT LAWS AS DESCRIBED IN THE EULA. UNAUTHORIZED
COPYING IS PROHIBITED. LICENSED TO: Deep Excavation LLC BY DEEP EXCAVATION LLC UNDER SPECIFIC
LICENCE. This report has printed because the user has accepted responsibility as described in the disclaimer and EULA
File: C:\Users\George.Segre\Desktop\Northern Impoundment\Cell 2 Sections\Cell 2 (Sta 1+25)R\18-2876  NI Cell_2 (Sta
1+25R) Q-Case.DEEP

Company: Ardaman - Associates, Inc.
Prepared by engineer: George Segré
File number: 18-2876
Time: 4/27/2020 9:18:49 PM

Project: San Jacinto Waste Pits

Copyright@2009 - 2019 Deep Excavation LLC: www.deepexcavation.com A
program for the evaluation of deep excavations Deep Excavation LLC, New

York, New York, www.deepexcavation.com

DeepEX 2019: Report Output

Attachment Figure C.2-155
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STRUCTURAL MATERIALS DATA

(kcf)(ksi)(ksi)(ksi)

Density gElastic EFuStrength FyName

Steel

0.492900072.550A50

0.49290005836A36

(% of Fc')(kcf)(ksi)(ksi)

Tension Strength FtDensity gElastic EStrength Fc'Name

Concrete

100.1544156Fc 6ksi

100.1540315Fc 5ksi

100.1536054Fc 4ksi

100.1531223Fc 3ksi

(ksi)(ksi)

Elastic EStrength FyName

Steel rebar

30434.865.2B450C

30434.872.5S500

30434.859.4S410

29000270Strands 270 ksi

29000150Grade 150

2900080Grade 80

2900075Grade 75

2900060Grade 60

(ksi)(kcf)(ksi)(ksi)(ksi)

Elastic EDensity gUltimate Shear Strength FvuUltimate Tensile Strength FtuUltimate Bending Srtength FbuName

Wood

8000.050.611Regular grade

10000.050.81.41.6Construction Timb

STEEL
Name=material name
fy=fyk= characteristc resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
CONCRETE
Name=material name
f'c=fck= cylindrical resistance for concrete (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
Tension strength=ft=fctk= characteristic tension resistance for concrete
STEEL REBARS
Name=material name
fy=fyk= characteristic resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
WOOD
Name=material name
Fb=fbk= Ultimate bending strength
Ftu=ftuk= Ultimate tensile strength

Attachment Figure C.2-156
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Fvu=fvuk= Ultimate shear strength
Density g= specific weight
Elastic E= Elastic modulus

Attachment Figure C.2-157



Project: San Jacinto Waste Pits
Results for Design Section 0: Base model

Attachment Figure C.2-158
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SOIL DATA

LinearTrueN/AN/A3.260.313300N/AN/AN/A03213013011- SM (-80 t

LinearTrue0.330.3330.3333000020000011611610- CH (-74 to 

LinearTrueN/AN/A30.333300N/AN/AN/A03013013009- SM (-67 t

LinearTrue0.330.3330.3333000019000011611608- CH (-58 to 

LinearTrue0.330.333.260.3133000018500011611607- CH (-50  t

LinearTrue11113626.30014000011611606- CH (-41 to 

LinearTrue30.332.120.473417.543021.133000012012005- CH (-27 to 

LinearTrueN/AN/A2.460.413521.92N/AN/AN/A02512012004- SM (-23 T

LinearTrue111131500010000011211203- CH (-11  t

LinearTrue2.560.3930.3336026185000011211202- CH (+0 TO 

EXPTrueN/AN/A2.460.413300N/AN/AN/A02512012001- SM (+5 T

ModelNLNLNLNL(-)(ksf)(deg)(deg)(psf)(psf)(deg)(pcf)(pcf)

ColorSpringVarykPcvkAcvkPpkAprEurEloadFRcvFRpSuC'Frictg dryg totName

-000--0.80.47--0.3511- SM (-80 t

-000--0.81000.3510- CH (-74 to 

-000--0.80.5--0.2509- SM (-67 t

-000--0.81000.308- CH (-58 to 

-000--0.81000.3507- CH (-50  t

-7019.329--0.51000.3506- CH (-41 to 

-3012.118.1--0.5100.10.4505- CH (-27 to 

-3014.521.8--0.50.577--0.404- SM (-23 T

-208.713--0.50.95000.403- CH (-11  t

-203.45.1--0.5100.10.402- CH (+0 TO 

-204.87.2010.50.577--0.401- SM (+5 T

(ksi)(k/ft3)(psi)(psi)(0 to 1)(0 to 1)--(clays)(clays)v

PLkS.nailsqNailsqSkinaV.EXPaH.EXPnOCRko.NCMin shMin KaPoissonName

gtot  = total soil specific  weight
gdry  = dry weigth of the soil
Frict = friction angle
C'    = effective cohesion
Su    = Undrained shear strength (only for CLAY soils in undrained conditions, used as a cutoff strength in NL analysis)
Evc   = Virgin compression elastic modulus
Eur   = unloading/reloading elastic modulus
Kap   = Peak active thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kpp   = Peak passive thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kacv  = Constant volume active thrust coeff (only for clays, initial value)
Kpcv  = Constant volume passive thrust coeff  (only for clays, initial value).
Spring models= spring model (LIN= constant E over the soil layer height , EXP=exponential , SIMC=simplified winkler)
LIN= Linear-Elastic-Perfectly Plastic,
EXP: Exponential, SUB: Modulus of Subgrade Reaction
SIMC= Simplified Clay mode

SOIL BORINGS
Top Elev= superior SOil level
Soil type= type of the soil (sand , clay , etc)
OCR=       overconsolidation ratio
K0=        at rest coefficient

Attachment Figure C.2-159
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1111- SM (-80 to -80

1110- CH (-74 to -74

0.5109- SM (-67 to -67

1108- CH (-58 to -58

1107- CH (-50  to -50

1106- CH (-41 to -41

1105- CH (-27 to -27

0.58104- SM (-23 T-23

0.95103- CH (-11  to -11

1102- CH (+0 TO 0

0.58101- SM (+5 TO 5

KoOCRSoil typeTop elev.

Name: Boring 57, pos: (-100, 0)

WALL DATA

Wall section 0: Wall 1

Wall uses wall section 0: Wall 1
Wall type: Combined sheet pile wall
Top wall El: 9 ft   Bottom wall El: -70 ft
Hor. wall spacing: 10.29 ft   Wall thickness = 5.5 ft
Passive width below exc: 10.29 ft   Active width below exc: 10.29 ft Swater= 10.29 ft
Steel members fy = 50 ksi   Esteel = 29000 ksi
Wall friction: Ignored
Steel wall capacities are calculated with AISC 360-16 ALL.

Attachment Figure C.2-160
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Concrete capacities are calculated with ACI 318-11
Note: With ultimate capacities you may have to use a structural safety factor.
Steel sheet pile properties

Table: Steel Sheet Pile Cross Sectional Properties

1663268.8107870.5204.2327.11079325.1PP60X0.62AZ 38-700NPA 60/19-700

(in)(in)(in)(in)(in3)(in4)(in^2)(in3/ft)(in4/ft)(in2/ft)

Pile twPile tfPile bfPile DPile SxxPile IxxPile ASxxIxxAPilesSheetDES

GENERAL WALL DATA
Hor wall spacing= Wall horizontal spacing
Passive width below exc= spacing for passive thrust pressure for classic analysis
f'c=fck= cylindrical concrete resistance
fyk=fy= steel rebar characteristic resistance
Econc= Concrete Elastic modulus
fctk= characteristic Concrete tension
Esteel= steel elastic modulus
TABULAR DATA (principal parameters)
1) Diaphragm wall (rectangular cross section)
N/A= data not available
Fy=fyk
F'c=fck
D=wall thickness
B=wall width
2)Steel sheet pile
DES=shape (Z or U)
W=width per unit of length
A=area
h=height
t=horizontal part thickness
b=width of the single sheet pile part
s=inclined part thickness
Ixx=strong axis inertia (per unit of length)
Sxx=strong axis section modulus (per unit of length)
3)Secant piles wall, Tangent piles wall, soldier piles, soldier piles and timber lagging
W=weight per unit of length
A=area
D=diameter
tw=web thickness
tp= pipe thickness
bf=flange width
tf= flange thickness
k= flange thickness+stem base height
Ixx= strong axis inertia modulus (per unit of length)
Sxx= strong axis section modulus (per unit of length)
rx=radius of gyration about X axis
ry=radius of gyration about Y axis
Iyy=weak axis inertia modulus (per unit of length)
Syy=weak axis section modulus (per unit of length)
rT=radius of gyration for torsion
Cw= warping constant

Attachment Figure C.2-161
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GENERAL ANALYSIS CRITERIA
Summary of stage assumptions

Free Earth1.5Kp/MN/AN/AKaConventionalStage 7

Free Earth1Kp/MN/AN/AKaConventionalStage 6

Free Earth1.5Kp/MN/AN/AKaConventionalStage 5

Free Earth1Kp/MN/AN/AKaConventionalStage 4

Free Earth1.25Kp/MN/AN/AKaConventionalStage 3

Free Earth1Kp/MN/AN/AKaConventionalStage 2

Free Earth1.25Kp/MN/AN/AKaConventionalStage 1

Free Earth1Kp/MN/AN/AKaConventionalStage 0

MethodMultPress(%)PressMethod

ContleResResistHtr T/Bka-MultDriveAnalysisName

2.5383.3282.5381.6N/ASimple spanStage 7

3.7144.8773.7141.6N/ASimple spanStage 6

2.4353.1342.4351.6N/ASimple spanStage 5

3.5774.6313.5771.6N/ASimple spanStage 4

2.6923.22.6921.6N/ASimple spanStage 3

3.3233.9533.3231.6N/ASimple spanStage 2

2.5883.0262.5881.6N/ASimple spanStage 1

3.2013.7543.2011.6N/ASimple spanStage 0

FSpasFSrotFDtoeFSwallInclModel

ToeToeMin ToeUsedAxialSupportName

Name=excavation stage name
Analysis method

springs = Elastoplastic spring analysis used
DR      = Drained condition for CLAY model
U       = Undrained condition for CLAY model for all the soils
Up      = Undrained condition just for selected soil

Limit equilibrium analysis settings
Drive press:
             Ka (Active pressure diagram), Ka-Trap = Trapezoid apparent diagram from active pressures x multiplier,
             FHWA= Federal Highway Administration apparent pressure diagrams.
             Ko = At-rest lateral earth pressures.
             Peck = Peck 1969 Apparent earth pressure diagrams.
             2 Step rect = Two step rectangular apparent earth pressure diagram.
             User def.   = User defined apparent earth pressure diagram.
             Ka+d (and so on) indicates that wall friction is applied
ka mult       = multiplication factor for Ka when Ka-Trap is selected
Htr T/B (%)   = trapezoidal pressure scheme, top and bottom triangular percentage of excavation depth H
Resit press   = Kp (passive earth pressures)
Res Mult      = Safety factor applied directly on resisting pressures (
COntle Method = cantilever analysis method for limit equilibrium analysis.
Support Model:  Method for calculating support reactions in limit-equlibrium analysis.
                Beam= support reactions beam analysis (uses Blum's method).
                Trib= support reactions from tributary height calculations (Can be applied with apparent diagrams).
Axial Incl    = Axial loads included for structural design

Attachment Figure C.2-162
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Used FS wall  = Safety factor for axial+bending wall resistance to divide ultimate wall capacities.
Min FD Toe= embedded minimum safety factor (for limit equilibrium analysis)
Toe FS rot= rotation safety factor (classic for limit equilibrium analysis)
Toe FSpas= driving/resisting pressure safety factor (for limit equilibrium analysis)

A sequence of figures for each excavation stage is reported

EXCAVATION STAGES SKETCHES

Attachment Figure C.2-163
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STRUCTURAL MATERIALS DATA

(kcf)(ksi)(ksi)(ksi)

Density gElastic EFuStrength FyName

Steel

0.492900072.550A50

0.49290005836A36

(% of Fc')(kcf)(ksi)(ksi)

Tension Strength FtDensity gElastic EStrength Fc'Name

Concrete

100.1544156Fc 6ksi

100.1540315Fc 5ksi

100.1536054Fc 4ksi

100.1531223Fc 3ksi

(ksi)(ksi)

Elastic EStrength FyName

Steel rebar

30434.865.2B450C

30434.872.5S500

30434.859.4S410

29000270Strands 270 ksi

29000150Grade 150

2900080Grade 80

2900075Grade 75

2900060Grade 60

(ksi)(kcf)(ksi)(ksi)(ksi)

Elastic EDensity gUltimate Shear Strength FvuUltimate Tensile Strength FtuUltimate Bending Srtength FbuName

Wood

8000.050.611Regular grade

10000.050.81.41.6Construction Timb

STEEL
Name=material name
fy=fyk= characteristc resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
CONCRETE
Name=material name
f'c=fck= cylindrical resistance for concrete (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
Tension strength=ft=fctk= characteristic tension resistance for concrete
STEEL REBARS
Name=material name
fy=fyk= characteristic resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
WOOD
Name=material name
Fb=fbk= Ultimate bending strength
Ftu=ftuk= Ultimate tensile strength

Attachment Figure C.2-181
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Fvu=fvuk= Ultimate shear strength
Density g= specific weight
Elastic E= Elastic modulus

Attachment Figure C.2-182



Project: San Jacinto Waste Pits
Results for Design Section 0: Base model
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SOIL DATA

LinearTrueN/AN/A3.260.313300N/AN/AN/A03213013011- SM (-80 t

LinearTrueN/AN/A2.560.393300N/AN/AN/A02611611610- CH (-74 to 

LinearTrueN/AN/A30.333300N/AN/AN/A03013013009- SM (-67 t

LinearTrueN/AN/A2.560.393300N/AN/AN/A02611611608- CH (-58 to 

LinearTrueN/AN/A2.280.443300N/AN/AN/A02311611607- CH (-50  t

LinearTrueN/AN/A2.280.443626.3N/AN/AN/A02311611606- CH (-41 to 

LinearTrueN/AN/A2.280.443417.54N/AN/AN/A02312012005- CH (-27 to 

LinearTrueN/AN/A2.460.413521.92N/AN/AN/A02512012004- SM (-23 T

LinearTrueN/AN/A2.280.443150N/AN/AN/A02311211203- CH (-11  t

LinearTrueN/AN/A2.280.44360N/AN/AN/A02311211202- CH (+0 TO 

EXPTrueN/AN/A2.460.413300N/AN/AN/A02512012001- SM (+5 T

ModelNLNLNLNL(-)(ksf)(deg)(deg)(psf)(psf)(deg)(pcf)(pcf)

ColorSpringVarykPcvkAcvkPpkAprEurEloadFRcvFRpSuC'Frictg dryg totName

-000--0.80.47--0.3511- SM (-80 t

-000--0.80.562--0.3510- CH (-74 to 

-000--0.80.5--0.2509- SM (-67 t

-000--0.80.562--0.308- CH (-58 to 

-000--0.80.609--0.3507- CH (-50  t

-7019.329--0.50.609--0.3506- CH (-41 to 

-3012.118.1--0.50.609--0.4505- CH (-27 to 

-3014.521.8--0.50.577--0.404- SM (-23 T

-208.713--0.50.609--0.403- CH (-11  t

-203.45.1--0.50.609--0.402- CH (+0 TO 

-204.87.2010.50.577--0.401- SM (+5 T

(ksi)(k/ft3)(psi)(psi)(0 to 1)(0 to 1)--(clays)(clays)v

PLkS.nailsqNailsqSkinaV.EXPaH.EXPnOCRko.NCMin shMin KaPoissonName

gtot  = total soil specific  weight
gdry  = dry weigth of the soil
Frict = friction angle
C'    = effective cohesion
Su    = Undrained shear strength (only for CLAY soils in undrained conditions, used as a cutoff strength in NL analysis)
Evc   = Virgin compression elastic modulus
Eur   = unloading/reloading elastic modulus
Kap   = Peak active thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kpp   = Peak passive thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kacv  = Constant volume active thrust coeff (only for clays, initial value)
Kpcv  = Constant volume passive thrust coeff  (only for clays, initial value).
Spring models= spring model (LIN= constant E over the soil layer height , EXP=exponential , SIMC=simplified winkler)
LIN= Linear-Elastic-Perfectly Plastic,
EXP: Exponential, SUB: Modulus of Subgrade Reaction
SIMC= Simplified Clay mode

SOIL BORINGS
Top Elev= superior SOil level
Soil type= type of the soil (sand , clay , etc)
OCR=       overconsolidation ratio
K0=        at rest coefficient

Attachment Figure C.2-184
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1111- SM (-80 to -80

0.56110- CH (-74 to -74

0.5109- SM (-67 to -67

0.56108- CH (-58 to -58

0.61107- CH (-50  to -50

0.61106- CH (-41 to -41

0.61105- CH (-27 to -27

0.58104- SM (-23 T-23

0.61103- CH (-11  to -11

0.61102- CH (+0 TO 0

0.58101- SM (+5 TO 5

KoOCRSoil typeTop elev.

Name: Boring 57, pos: (-100, 0)

WALL DATA

Wall section 0: Wall 1

Wall uses wall section 0: Wall 1
Wall type: Combined sheet pile wall
Top wall El: 9 ft   Bottom wall El: -115 ft
Hor. wall spacing: 10.29 ft   Wall thickness = 5.5 ft
Passive width below exc: 10.29 ft   Active width below exc: 10.29 ft Swater= 10.29 ft
Steel members fy = 50 ksi   Esteel = 29000 ksi
Wall friction: Ignored
Steel wall capacities are calculated with AISC 360-16 ALL.

Attachment Figure C.2-185
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Concrete capacities are calculated with ACI 318-11
Note: With ultimate capacities you may have to use a structural safety factor.
Steel sheet pile properties

Table: Steel Sheet Pile Cross Sectional Properties

1663268.8107870.5204.2327.11079325.1PP60X0.62AZ 38-700NPA 60/19-700

(in)(in)(in)(in)(in3)(in4)(in^2)(in3/ft)(in4/ft)(in2/ft)

Pile twPile tfPile bfPile DPile SxxPile IxxPile ASxxIxxAPilesSheetDES

GENERAL WALL DATA
Hor wall spacing= Wall horizontal spacing
Passive width below exc= spacing for passive thrust pressure for classic analysis
f'c=fck= cylindrical concrete resistance
fyk=fy= steel rebar characteristic resistance
Econc= Concrete Elastic modulus
fctk= characteristic Concrete tension
Esteel= steel elastic modulus
TABULAR DATA (principal parameters)
1) Diaphragm wall (rectangular cross section)
N/A= data not available
Fy=fyk
F'c=fck
D=wall thickness
B=wall width
2)Steel sheet pile
DES=shape (Z or U)
W=width per unit of length
A=area
h=height
t=horizontal part thickness
b=width of the single sheet pile part
s=inclined part thickness
Ixx=strong axis inertia (per unit of length)
Sxx=strong axis section modulus (per unit of length)
3)Secant piles wall, Tangent piles wall, soldier piles, soldier piles and timber lagging
W=weight per unit of length
A=area
D=diameter
tw=web thickness
tp= pipe thickness
bf=flange width
tf= flange thickness
k= flange thickness+stem base height
Ixx= strong axis inertia modulus (per unit of length)
Sxx= strong axis section modulus (per unit of length)
rx=radius of gyration about X axis
ry=radius of gyration about Y axis
Iyy=weak axis inertia modulus (per unit of length)
Syy=weak axis section modulus (per unit of length)
rT=radius of gyration for torsion
Cw= warping constant

Attachment Figure C.2-186
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GENERAL ANALYSIS CRITERIA
Summary of stage assumptions

Free Earth1.5Kp/MN/AN/AKaConventionalStage 7

Free Earth1Kp/MN/AN/AKaConventionalStage 6

Free Earth1.5Kp/MN/AN/AKaConventionalStage 5

Free Earth1Kp/MN/AN/AKaConventionalStage 4

Free Earth1.25Kp/MN/AN/AKaConventionalStage 3

Free Earth1Kp/MN/AN/AKaConventionalStage 2

Free Earth1.25Kp/MN/AN/AKaConventionalStage 1

Free Earth1Kp/MN/AN/AKaConventionalStage 0

MethodMultPress(%)PressMethod

ContleResResistHtr T/Bka-MultDriveAnalysisName

1.6281.3291.3291.6N/ASimple spanStage 7

2.1081.6881.6881.6N/ASimple spanStage 6

1.5811.2651.2651.6N/ASimple spanStage 5

2.0611.6241.6241.6N/ASimple spanStage 4

1.7291.3641.3641.6N/ASimple spanStage 3

2.0031.5631.5631.6N/ASimple spanStage 2

1.6841.3041.3041.6N/ASimple spanStage 1

1.9581.5041.5041.6N/ASimple spanStage 0

FSpasFSrotFDtoeFSwallInclModel

ToeToeMin ToeUsedAxialSupportName

Name=excavation stage name
Analysis method

springs = Elastoplastic spring analysis used
DR      = Drained condition for CLAY model
U       = Undrained condition for CLAY model for all the soils
Up      = Undrained condition just for selected soil

Limit equilibrium analysis settings
Drive press:
             Ka (Active pressure diagram), Ka-Trap = Trapezoid apparent diagram from active pressures x multiplier,
             FHWA= Federal Highway Administration apparent pressure diagrams.
             Ko = At-rest lateral earth pressures.
             Peck = Peck 1969 Apparent earth pressure diagrams.
             2 Step rect = Two step rectangular apparent earth pressure diagram.
             User def.   = User defined apparent earth pressure diagram.
             Ka+d (and so on) indicates that wall friction is applied
ka mult       = multiplication factor for Ka when Ka-Trap is selected
Htr T/B (%)   = trapezoidal pressure scheme, top and bottom triangular percentage of excavation depth H
Resit press   = Kp (passive earth pressures)
Res Mult      = Safety factor applied directly on resisting pressures (
COntle Method = cantilever analysis method for limit equilibrium analysis.
Support Model:  Method for calculating support reactions in limit-equlibrium analysis.
                Beam= support reactions beam analysis (uses Blum's method).
                Trib= support reactions from tributary height calculations (Can be applied with apparent diagrams).
Axial Incl    = Axial loads included for structural design

Attachment Figure C.2-187
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Used FS wall  = Safety factor for axial+bending wall resistance to divide ultimate wall capacities.
Min FD Toe= embedded minimum safety factor (for limit equilibrium analysis)
Toe FS rot= rotation safety factor (classic for limit equilibrium analysis)
Toe FSpas= driving/resisting pressure safety factor (for limit equilibrium analysis)

A sequence of figures for each excavation stage is reported

EXCAVATION STAGES SKETCHES

Attachment Figure C.2-188
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Project: San Jacinto Waste Pits Date: 4/29/2020

Project No.: 18-2876 Pile Type Selected in DeepEx:

DeepEx Summary Page - Northern Impoundment (Cell #2 @ Sta. 1+75)

Top of Wall = 9.0 ft., NAVD88 Design Tip Elev. = -101.0 ft., NAVD88

Governing Tip Elev. = -99.29 ft., NAVD88 Design Length of Sheeting = 110.0 ft.

Length of Sheetting = 108.29 ft.

Use = 110.0 ft.

Water (Driving) Water (Passive) Tip Elev. Max Moment Max Shear Deflection

(ft., NAVD88) (ft., NAVD88) (ft., NAVD88) (kip-ft/ft.) (kip/ft.) (in)

Open excavation - degraded 9 -8 1.00 1.00 -35.63 203.81 60.20 0.66

Open excavation - degraded 9 -8 1.00 1.25 -36.82 -- -- --

Open excavation - degraded 9 -4 1.00 1.00 -33.66 142.66 49.96 0.47

Open excavation - degraded 9 -4 1.00 1.25 -34.84 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 -32.08 76.38 36.39 0.23

Open excavation - degraded 5 -8 1.00 1.50 -33.26 -- -- --

Open excavation - degraded 5 -4 1.00 1.00 -29.31 48.11 19.46 0.11

Open excavation - degraded 5 -4 1.00 1.50 -29.71 -- -- --

Open excavation - degraded 9 -8 1.00 1.00 -89.77 1,595.96 161.53 26.51

Open excavation - degraded 9 -8 1.00 1.25 -99.29 -- -- --

Open excavation - degraded 9 -4 1.00 1.00 -83.82 1,193.32 126.25 17.56

Open excavation - degraded 9 -4 1.00 1.25 -92.74 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 -81.44 996.98 108.99 13.67

Open excavation - degraded 5 -8 1.00 1.50 -98.69 -- -- --

Open excavation - degraded 5 -4 1.00 1.00 -74.30 671.11 84.14 7.87

Open excavation - degraded 5 -4 1.00 1.50 -90.36 -- -- --

-99.29 1,595.96 161.53 26.51

PAZ66/AZ38-700N

Condition Case Description FS Active FS Passive

Q-Case 1

Q-Case 2

Q-Case 3

Q-Case 4

S-Case 1

S-Case 2

S-Case 3

S-Case 4

Governing Value:

18-2876
Attachment Figure C.2-205~ . • Ardaman 

W & Associates, Inc. 



THIS PROGRAM IS PROTECTED BY U.S. COPYRIGHT LAWS AS DESCRIBED IN THE EULA. UNAUTHORIZED
COPYING IS PROHIBITED. LICENSED TO: Deep Excavation LLC BY DEEP EXCAVATION LLC UNDER SPECIFIC
LICENCE. This report has printed because the user has accepted responsibility as described in the disclaimer and EULA
File: C:\Users\George.Segre\Desktop\Northern Impoundment\Cell 2 Sections\Cell 2 (Sta 1+75)\18-2876  NI Cell_2 (Sta 1+75) Q
-Case.DEEP

Company: Ardaman - Associates, Inc.
Prepared by engineer: George Segré
File number: 18-2876
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program for the evaluation of deep excavations Deep Excavation LLC, New
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STRUCTURAL MATERIALS DATA

(kcf)(ksi)(ksi)(ksi)

Density gElastic EFuStrength FyName

Steel

0.492900072.550A50

0.49290005836A36

(% of Fc')(kcf)(ksi)(ksi)

Tension Strength FtDensity gElastic EStrength Fc'Name

Concrete

100.1544156Fc 6ksi

100.1540315Fc 5ksi

100.1536054Fc 4ksi

100.1531223Fc 3ksi

(ksi)(ksi)

Elastic EStrength FyName

Steel rebar

30434.865.2B450C

30434.872.5S500

30434.859.4S410

29000270Strands 270 ksi

29000150Grade 150

2900080Grade 80

2900075Grade 75

2900060Grade 60

(ksi)(kcf)(ksi)(ksi)(ksi)

Elastic EDensity gUltimate Shear Strength FvuUltimate Tensile Strength FtuUltimate Bending Srtength FbuName

Wood

8000.050.611Regular grade

10000.050.81.41.6Construction Timb

STEEL
Name=material name
fy=fyk= characteristc resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
CONCRETE
Name=material name
f'c=fck= cylindrical resistance for concrete (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
Tension strength=ft=fctk= characteristic tension resistance for concrete
STEEL REBARS
Name=material name
fy=fyk= characteristic resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
WOOD
Name=material name
Fb=fbk= Ultimate bending strength
Ftu=ftuk= Ultimate tensile strength

Attachment Figure C.2-207
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Fvu=fvuk= Ultimate shear strength
Density g= specific weight
Elastic E= Elastic modulus

Attachment Figure C.2-208



Project: San Jacinto Waste Pits
Results for Design Section 0: Base model

Attachment Figure C.2-209
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SOIL DATA

LinearTrueN/AN/A3.260.313300N/AN/AN/A03213013011- SM (-80 t

LinearTrue0.330.3330.3333000020000011611610- CH (-74 to 

LinearTrueN/AN/A30.333300N/AN/AN/A03013013009- SM (-67 t

LinearTrue0.330.3330.3333000019000011611608- CH (-58 to 

LinearTrue0.330.333.260.3133000018500011611607- CH (-50  t

LinearTrue11113626.30014000011611606- CH (-41 to 

LinearTrue30.332.120.473417.543021.133000012012005- CH (-27 to 

LinearTrueN/AN/A2.460.413521.92N/AN/AN/A02512012004- SM (-23 T

LinearTrue111131500010000011211203- CH (-11  t

LinearTrue2.560.3930.3336026185000011211202- CH (+0 TO 

EXPTrueN/AN/A2.460.413300N/AN/AN/A02512012001- SM (+5 T

ModelNLNLNLNL(-)(ksf)(deg)(deg)(psf)(psf)(deg)(pcf)(pcf)

ColorSpringVarykPcvkAcvkPpkAprEurEloadFRcvFRpSuC'Frictg dryg totName

-000--0.80.47--0.3511- SM (-80 t

-000--0.81000.3510- CH (-74 to 

-000--0.80.5--0.2509- SM (-67 t

-000--0.81000.308- CH (-58 to 

-000--0.81000.3507- CH (-50  t

-7019.329--0.51000.3506- CH (-41 to 

-3012.118.1--0.5100.10.4505- CH (-27 to 

-3014.521.8--0.50.577--0.404- SM (-23 T

-208.713--0.50.95000.403- CH (-11  t

-203.45.1--0.5100.10.402- CH (+0 TO 

-204.87.2010.50.577--0.401- SM (+5 T

(ksi)(k/ft3)(psi)(psi)(0 to 1)(0 to 1)--(clays)(clays)v

PLkS.nailsqNailsqSkinaV.EXPaH.EXPnOCRko.NCMin shMin KaPoissonName

gtot  = total soil specific  weight
gdry  = dry weigth of the soil
Frict = friction angle
C'    = effective cohesion
Su    = Undrained shear strength (only for CLAY soils in undrained conditions, used as a cutoff strength in NL analysis)
Evc   = Virgin compression elastic modulus
Eur   = unloading/reloading elastic modulus
Kap   = Peak active thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kpp   = Peak passive thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kacv  = Constant volume active thrust coeff (only for clays, initial value)
Kpcv  = Constant volume passive thrust coeff  (only for clays, initial value).
Spring models= spring model (LIN= constant E over the soil layer height , EXP=exponential , SIMC=simplified winkler)
LIN= Linear-Elastic-Perfectly Plastic,
EXP: Exponential, SUB: Modulus of Subgrade Reaction
SIMC= Simplified Clay mode

SOIL BORINGS
Top Elev= superior SOil level
Soil type= type of the soil (sand , clay , etc)
OCR=       overconsolidation ratio
K0=        at rest coefficient

Attachment Figure C.2-210
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1111- SM (-80 to -80

1110- CH (-74 to -74

0.5109- SM (-67 to -67

1108- CH (-58 to -58

1107- CH (-50  to -50

1106- CH (-41 to -41

1105- CH (-27 to -27

0.58104- SM (-23 T-23

0.95103- CH (-11  to -11

1102- CH (+0 TO 0

0.58101- SM (+5 TO 5

KoOCRSoil typeTop elev.

Name: Boring 57, pos: (-100, 0)

WALL DATA

Wall section 0: Wall 1

Wall uses wall section 0: Wall 1
Wall type: Combined sheet pile wall
Top wall El: 9 ft   Bottom wall El: -70 ft
Hor. wall spacing: 10.29 ft   Wall thickness = 5.5 ft
Passive width below exc: 10.29 ft   Active width below exc: 10.29 ft Swater= 10.29 ft
Steel members fy = 50 ksi   Esteel = 29000 ksi
Wall friction: Ignored
Steel wall capacities are calculated with AISC 360-16 ALL.

Attachment Figure C.2-211

C-0mpany: Ard.aman -Associiaties , Jnc. 

Engineer: George Segr,e 

C:\l s .. \O·Jl 2 (Sta 1+ 5)1 

Wall sketch 
De:p Exc;a;, -;;.tion LCC 

Cell_ 2 (Sta 1 + 5) Q-Gase.DEEP 



7/25

Concrete capacities are calculated with ACI 318-11
Note: With ultimate capacities you may have to use a structural safety factor.
Steel sheet pile properties

Table: Steel Sheet Pile Cross Sectional Properties

1663268.8107870.5204.2327.11079325.1PP60X0.62AZ 38-700NPA 60/19-700

(in)(in)(in)(in)(in3)(in4)(in^2)(in3/ft)(in4/ft)(in2/ft)

Pile twPile tfPile bfPile DPile SxxPile IxxPile ASxxIxxAPilesSheetDES

GENERAL WALL DATA
Hor wall spacing= Wall horizontal spacing
Passive width below exc= spacing for passive thrust pressure for classic analysis
f'c=fck= cylindrical concrete resistance
fyk=fy= steel rebar characteristic resistance
Econc= Concrete Elastic modulus
fctk= characteristic Concrete tension
Esteel= steel elastic modulus
TABULAR DATA (principal parameters)
1) Diaphragm wall (rectangular cross section)
N/A= data not available
Fy=fyk
F'c=fck
D=wall thickness
B=wall width
2)Steel sheet pile
DES=shape (Z or U)
W=width per unit of length
A=area
h=height
t=horizontal part thickness
b=width of the single sheet pile part
s=inclined part thickness
Ixx=strong axis inertia (per unit of length)
Sxx=strong axis section modulus (per unit of length)
3)Secant piles wall, Tangent piles wall, soldier piles, soldier piles and timber lagging
W=weight per unit of length
A=area
D=diameter
tw=web thickness
tp= pipe thickness
bf=flange width
tf= flange thickness
k= flange thickness+stem base height
Ixx= strong axis inertia modulus (per unit of length)
Sxx= strong axis section modulus (per unit of length)
rx=radius of gyration about X axis
ry=radius of gyration about Y axis
Iyy=weak axis inertia modulus (per unit of length)
Syy=weak axis section modulus (per unit of length)
rT=radius of gyration for torsion
Cw= warping constant

Attachment Figure C.2-212
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GENERAL ANALYSIS CRITERIA
Summary of stage assumptions

Free Earth1.5Kp/MN/AN/AKaConventionalStage 7

Free Earth1Kp/MN/AN/AKaConventionalStage 6

Free Earth1.5Kp/MN/AN/AKaConventionalStage 5

Free Earth1Kp/MN/AN/AKaConventionalStage 4

Free Earth1.25Kp/MN/AN/AKaConventionalStage 3

Free Earth1Kp/MN/AN/AKaConventionalStage 2

Free Earth1.25Kp/MN/AN/AKaConventionalStage 1

Free Earth1Kp/MN/AN/AKaConventionalStage 0

MethodMultPress(%)PressMethod

ContleResResistHtr T/Bka-MultDriveAnalysisName

2.5323.062.5321.6N/ASimple spanStage 7

3.6584.3683.6581.6N/ASimple spanStage 6

2.4122.8362.4121.6N/ASimple spanStage 5

3.5074.1063.5071.6N/ASimple spanStage 4

2.6342.8342.6341.6N/ASimple spanStage 3

3.2313.4553.2311.6N/ASimple spanStage 2

2.5172.6452.5171.6N/ASimple spanStage 1

3.0973.2483.0971.6N/ASimple spanStage 0

FSpasFSrotFDtoeFSwallInclModel

ToeToeMin ToeUsedAxialSupportName

Name=excavation stage name
Analysis method

springs = Elastoplastic spring analysis used
DR      = Drained condition for CLAY model
U       = Undrained condition for CLAY model for all the soils
Up      = Undrained condition just for selected soil

Limit equilibrium analysis settings
Drive press:
             Ka (Active pressure diagram), Ka-Trap = Trapezoid apparent diagram from active pressures x multiplier,
             FHWA= Federal Highway Administration apparent pressure diagrams.
             Ko = At-rest lateral earth pressures.
             Peck = Peck 1969 Apparent earth pressure diagrams.
             2 Step rect = Two step rectangular apparent earth pressure diagram.
             User def.   = User defined apparent earth pressure diagram.
             Ka+d (and so on) indicates that wall friction is applied
ka mult       = multiplication factor for Ka when Ka-Trap is selected
Htr T/B (%)   = trapezoidal pressure scheme, top and bottom triangular percentage of excavation depth H
Resit press   = Kp (passive earth pressures)
Res Mult      = Safety factor applied directly on resisting pressures (
COntle Method = cantilever analysis method for limit equilibrium analysis.
Support Model:  Method for calculating support reactions in limit-equlibrium analysis.
                Beam= support reactions beam analysis (uses Blum's method).
                Trib= support reactions from tributary height calculations (Can be applied with apparent diagrams).
Axial Incl    = Axial loads included for structural design

Attachment Figure C.2-213
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Used FS wall  = Safety factor for axial+bending wall resistance to divide ultimate wall capacities.
Min FD Toe= embedded minimum safety factor (for limit equilibrium analysis)
Toe FS rot= rotation safety factor (classic for limit equilibrium analysis)
Toe FSpas= driving/resisting pressure safety factor (for limit equilibrium analysis)

A sequence of figures for each excavation stage is reported

EXCAVATION STAGES SKETCHES

Attachment Figure C.2-214
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STRUCTURAL MATERIALS DATA

(kcf)(ksi)(ksi)(ksi)

Density gElastic EFuStrength FyName

Steel

0.492900072.550A50

0.49290005836A36

(% of Fc')(kcf)(ksi)(ksi)

Tension Strength FtDensity gElastic EStrength Fc'Name

Concrete

100.1544156Fc 6ksi

100.1540315Fc 5ksi

100.1536054Fc 4ksi

100.1531223Fc 3ksi

(ksi)(ksi)

Elastic EStrength FyName

Steel rebar

30434.865.2B450C

30434.872.5S500

30434.859.4S410

29000270Strands 270 ksi

29000150Grade 150

2900080Grade 80

2900075Grade 75

2900060Grade 60

(ksi)(kcf)(ksi)(ksi)(ksi)

Elastic EDensity gUltimate Shear Strength FvuUltimate Tensile Strength FtuUltimate Bending Srtength FbuName

Wood

8000.050.611Regular grade

10000.050.81.41.6Construction Timb

STEEL
Name=material name
fy=fyk= characteristc resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
CONCRETE
Name=material name
f'c=fck= cylindrical resistance for concrete (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
Tension strength=ft=fctk= characteristic tension resistance for concrete
STEEL REBARS
Name=material name
fy=fyk= characteristic resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
WOOD
Name=material name
Fb=fbk= Ultimate bending strength
Ftu=ftuk= Ultimate tensile strength

Attachment Figure C.2-232
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Fvu=fvuk= Ultimate shear strength
Density g= specific weight
Elastic E= Elastic modulus
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Project: San Jacinto Waste Pits
Results for Design Section 0: Base model
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SOIL DATA

LinearTrueN/AN/A3.260.313300N/AN/AN/A03213013011- SM (-80 t

LinearTrueN/AN/A2.560.393300N/AN/AN/A02611611610- CH (-74 to 

LinearTrueN/AN/A30.333300N/AN/AN/A03013013009- SM (-67 t

LinearTrueN/AN/A2.560.393300N/AN/AN/A02611611608- CH (-58 to 

LinearTrueN/AN/A2.280.443300N/AN/AN/A02311611607- CH (-50  t

LinearTrueN/AN/A2.280.443626.3N/AN/AN/A02311611606- CH (-41 to 

LinearTrueN/AN/A2.280.443417.54N/AN/AN/A02312012005- CH (-27 to 

LinearTrueN/AN/A2.460.413521.92N/AN/AN/A02512012004- SM (-23 T

LinearTrueN/AN/A2.280.443150N/AN/AN/A02311211203- CH (-11  t

LinearTrueN/AN/A2.280.44360N/AN/AN/A02311211202- CH (+0 TO 

EXPTrueN/AN/A2.460.413300N/AN/AN/A02512012001- SM (+5 T

ModelNLNLNLNL(-)(ksf)(deg)(deg)(psf)(psf)(deg)(pcf)(pcf)

ColorSpringVarykPcvkAcvkPpkAprEurEloadFRcvFRpSuC'Frictg dryg totName

-000--0.80.47--0.3511- SM (-80 t

-000--0.80.562--0.3510- CH (-74 to 

-000--0.80.5--0.2509- SM (-67 t

-000--0.80.562--0.308- CH (-58 to 

-000--0.80.609--0.3507- CH (-50  t

-7019.329--0.50.609--0.3506- CH (-41 to 

-3012.118.1--0.50.609--0.4505- CH (-27 to 

-3014.521.8--0.50.577--0.404- SM (-23 T

-208.713--0.50.609--0.403- CH (-11  t

-203.45.1--0.50.609--0.402- CH (+0 TO 

-204.87.2010.50.577--0.401- SM (+5 T

(ksi)(k/ft3)(psi)(psi)(0 to 1)(0 to 1)--(clays)(clays)v

PLkS.nailsqNailsqSkinaV.EXPaH.EXPnOCRko.NCMin shMin KaPoissonName

gtot  = total soil specific  weight
gdry  = dry weigth of the soil
Frict = friction angle
C'    = effective cohesion
Su    = Undrained shear strength (only for CLAY soils in undrained conditions, used as a cutoff strength in NL analysis)
Evc   = Virgin compression elastic modulus
Eur   = unloading/reloading elastic modulus
Kap   = Peak active thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kpp   = Peak passive thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kacv  = Constant volume active thrust coeff (only for clays, initial value)
Kpcv  = Constant volume passive thrust coeff  (only for clays, initial value).
Spring models= spring model (LIN= constant E over the soil layer height , EXP=exponential , SIMC=simplified winkler)
LIN= Linear-Elastic-Perfectly Plastic,
EXP: Exponential, SUB: Modulus of Subgrade Reaction
SIMC= Simplified Clay mode

SOIL BORINGS
Top Elev= superior SOil level
Soil type= type of the soil (sand , clay , etc)
OCR=       overconsolidation ratio
K0=        at rest coefficient

Attachment Figure C.2-235
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1111- SM (-80 to -80

0.56110- CH (-74 to -74

0.5109- SM (-67 to -67

0.56108- CH (-58 to -58

0.61107- CH (-50  to -50

0.61106- CH (-41 to -41

0.61105- CH (-27 to -27

0.58104- SM (-23 T-23

0.61103- CH (-11  to -11

0.61102- CH (+0 TO 0

0.58101- SM (+5 TO 5

KoOCRSoil typeTop elev.

Name: Boring 57, pos: (-100, 0)

WALL DATA

Wall section 0: Wall 1

Wall uses wall section 0: Wall 1
Wall type: Combined sheet pile wall
Top wall El: 9 ft   Bottom wall El: -110 ft
Hor. wall spacing: 10.29 ft   Wall thickness = 5.5 ft
Passive width below exc: 10.29 ft   Active width below exc: 10.29 ft Swater= 10.29 ft
Steel members fy = 50 ksi   Esteel = 29000 ksi
Wall friction: Ignored
Steel wall capacities are calculated with AISC 360-16 ALL.

Attachment Figure C.2-236
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Concrete capacities are calculated with ACI 318-11
Note: With ultimate capacities you may have to use a structural safety factor.
Steel sheet pile properties

Table: Steel Sheet Pile Cross Sectional Properties

1663268.8107870.5204.2327.11079325.1PP60X0.62AZ 38-700NPA 60/19-700

(in)(in)(in)(in)(in3)(in4)(in^2)(in3/ft)(in4/ft)(in2/ft)

Pile twPile tfPile bfPile DPile SxxPile IxxPile ASxxIxxAPilesSheetDES

GENERAL WALL DATA
Hor wall spacing= Wall horizontal spacing
Passive width below exc= spacing for passive thrust pressure for classic analysis
f'c=fck= cylindrical concrete resistance
fyk=fy= steel rebar characteristic resistance
Econc= Concrete Elastic modulus
fctk= characteristic Concrete tension
Esteel= steel elastic modulus
TABULAR DATA (principal parameters)
1) Diaphragm wall (rectangular cross section)
N/A= data not available
Fy=fyk
F'c=fck
D=wall thickness
B=wall width
2)Steel sheet pile
DES=shape (Z or U)
W=width per unit of length
A=area
h=height
t=horizontal part thickness
b=width of the single sheet pile part
s=inclined part thickness
Ixx=strong axis inertia (per unit of length)
Sxx=strong axis section modulus (per unit of length)
3)Secant piles wall, Tangent piles wall, soldier piles, soldier piles and timber lagging
W=weight per unit of length
A=area
D=diameter
tw=web thickness
tp= pipe thickness
bf=flange width
tf= flange thickness
k= flange thickness+stem base height
Ixx= strong axis inertia modulus (per unit of length)
Sxx= strong axis section modulus (per unit of length)
rx=radius of gyration about X axis
ry=radius of gyration about Y axis
Iyy=weak axis inertia modulus (per unit of length)
Syy=weak axis section modulus (per unit of length)
rT=radius of gyration for torsion
Cw= warping constant

Attachment Figure C.2-237
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GENERAL ANALYSIS CRITERIA
Summary of stage assumptions

Free Earth1.5Kp/MN/AN/AKaConventionalStage 7

Free Earth1Kp/MN/AN/AKaConventionalStage 6

Free Earth1.5Kp/MN/AN/AKaConventionalStage 5

Free Earth1Kp/MN/AN/AKaConventionalStage 4

Free Earth1.25Kp/MN/AN/AKaConventionalStage 3

Free Earth1Kp/MN/AN/AKaConventionalStage 2

Free Earth1.25Kp/MN/AN/AKaConventionalStage 1

Free Earth1Kp/MN/AN/AKaConventionalStage 0

MethodMultPress(%)PressMethod

ContleResResistHtr T/Bka-MultDriveAnalysisName

1.4771.1751.1751.6N/ASimple spanStage 7

1.8741.4451.4451.6N/ASimple spanStage 6

1.4261.1061.1061.6N/ASimple spanStage 5

1.8241.3761.3761.6N/ASimple spanStage 4

1.5481.181.181.6N/ASimple spanStage 3

1.7741.3291.3291.6N/ASimple spanStage 2

1.51.1161.1161.6N/ASimple spanStage 1

1.7261.2651.2651.6N/ASimple spanStage 0

FSpasFSrotFDtoeFSwallInclModel

ToeToeMin ToeUsedAxialSupportName

Name=excavation stage name
Analysis method

springs = Elastoplastic spring analysis used
DR      = Drained condition for CLAY model
U       = Undrained condition for CLAY model for all the soils
Up      = Undrained condition just for selected soil

Limit equilibrium analysis settings
Drive press:
             Ka (Active pressure diagram), Ka-Trap = Trapezoid apparent diagram from active pressures x multiplier,
             FHWA= Federal Highway Administration apparent pressure diagrams.
             Ko = At-rest lateral earth pressures.
             Peck = Peck 1969 Apparent earth pressure diagrams.
             2 Step rect = Two step rectangular apparent earth pressure diagram.
             User def.   = User defined apparent earth pressure diagram.
             Ka+d (and so on) indicates that wall friction is applied
ka mult       = multiplication factor for Ka when Ka-Trap is selected
Htr T/B (%)   = trapezoidal pressure scheme, top and bottom triangular percentage of excavation depth H
Resit press   = Kp (passive earth pressures)
Res Mult      = Safety factor applied directly on resisting pressures (
COntle Method = cantilever analysis method for limit equilibrium analysis.
Support Model:  Method for calculating support reactions in limit-equlibrium analysis.
                Beam= support reactions beam analysis (uses Blum's method).
                Trib= support reactions from tributary height calculations (Can be applied with apparent diagrams).
Axial Incl    = Axial loads included for structural design

Attachment Figure C.2-238
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Used FS wall  = Safety factor for axial+bending wall resistance to divide ultimate wall capacities.
Min FD Toe= embedded minimum safety factor (for limit equilibrium analysis)
Toe FS rot= rotation safety factor (classic for limit equilibrium analysis)
Toe FSpas= driving/resisting pressure safety factor (for limit equilibrium analysis)

A sequence of figures for each excavation stage is reported

EXCAVATION STAGES SKETCHES

Attachment Figure C.2-239
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Project: San Jacinto Waste Pits Date: 4/29/2020

Project No.: 18-2876 Pile Type Selected in DeepEx:

DeepEx Summary Page - Northern Impoundment (Cell #2 @ Sta. 2+00 Right Wall)

Top of Wall = 9.0 ft., NAVD88 Design Tip Elev. = -96.0 ft., NAVD88

Governing Tip Elev. = -92.92 ft., NAVD88 Design Length of Sheeting = 105.0 ft.

Length of Sheetting = 101.92 ft.

Use = 105.0 ft.

Water (Driving) Water (Passive) Tip Elev. Max Moment Max Shear Deflection

(ft., NAVD88) (ft., NAVD88) (ft., NAVD88) (kip-ft/ft.) (kip/ft.) (in)

Open excavation - degraded 9 -8 1.00 1.00 -19.44 46.54 16.91 0.06

Open excavation - degraded 9 -8 1.00 1.25 -20.23 -- -- --

Open excavation - degraded 9 -4 1.00 1.00 -18.25 40.41 16.40 0.05

Open excavation - degraded 9 -4 1.00 1.25 -19.05 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 -16.68 19.53 10.44 0.02

Open excavation - degraded 5 -8 1.00 1.50 -17.86 -- -- --

Open excavation - degraded 5 -4 1.00 1.00 -15.49 14.56 9.60 0.01

Open excavation - degraded 5 -4 1.00 1.50 -16.28 -- -- --

Open excavation - degraded 9 -8 1.00 1.00 -75.47 1,024.22 113.53 12.93

Open excavation - degraded 9 -8 1.00 1.25 -87.46 -- -- --

Open excavation - degraded 9 -4 1.00 1.00 -70.03 781.26 91.33 8.57

Open excavation - degraded 9 -4 1.00 1.25 -80.92 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 -71.11 764.69 92.64 8.51

Open excavation - degraded 5 -8 1.00 1.50 -92.92 -- -- --

Open excavation - degraded 5 -4 1.00 1.00 -64.58 556.22 66.77 5.21

Open excavation - degraded 5 -4 1.00 1.50 -85.28 -- -- --

-92.92 1,024.22 113.53 12.93

S-Case 3

S-Case 4

Governing Value:

Q-Case 4

S-Case 1

S-Case 2

Q-Case 1

Q-Case 2

Q-Case 3

PAZ66/AZ38-700N

Condition Case Description FS Active FS Passive

18-2876
Attachment Figure C.2-256~ . • Ardaman 

W & Associates, Inc. 



THIS PROGRAM IS PROTECTED BY U.S. COPYRIGHT LAWS AS DESCRIBED IN THE EULA. UNAUTHORIZED
COPYING IS PROHIBITED. LICENSED TO: Deep Excavation LLC BY DEEP EXCAVATION LLC UNDER SPECIFIC
LICENCE. This report has printed because the user has accepted responsibility as described in the disclaimer and EULA
File: C:\Users\George.Segre\Desktop\Northern Impoundment\Cell 2 Sections\Cell 2 (Sta 2+00)R\18-2876  NI Cell_2 (Sta 2+00
R) Q-Case.DEEP

Company: Ardaman - Associates, Inc.
Prepared by engineer: George Segré
File number: 18-2876
Time: 4/27/2020 10:05:00 PM

Project: San Jacinto Waste Pits

Copyright@2009 - 2019 Deep Excavation LLC: www.deepexcavation.com A
program for the evaluation of deep excavations Deep Excavation LLC, New

York, New York, www.deepexcavation.com

DeepEX 2019: Report Output
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STRUCTURAL MATERIALS DATA

(kcf)(ksi)(ksi)(ksi)

Density gElastic EFuStrength FyName

Steel

0.492900072.550A50

0.49290005836A36

(% of Fc')(kcf)(ksi)(ksi)

Tension Strength FtDensity gElastic EStrength Fc'Name

Concrete

100.1544156Fc 6ksi

100.1540315Fc 5ksi

100.1536054Fc 4ksi

100.1531223Fc 3ksi

(ksi)(ksi)

Elastic EStrength FyName

Steel rebar

30434.865.2B450C

30434.872.5S500

30434.859.4S410

29000270Strands 270 ksi

29000150Grade 150

2900080Grade 80

2900075Grade 75

2900060Grade 60

(ksi)(kcf)(ksi)(ksi)(ksi)

Elastic EDensity gUltimate Shear Strength FvuUltimate Tensile Strength FtuUltimate Bending Srtength FbuName

Wood

8000.050.611Regular grade

10000.050.81.41.6Construction Timb

STEEL
Name=material name
fy=fyk= characteristc resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
CONCRETE
Name=material name
f'c=fck= cylindrical resistance for concrete (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
Tension strength=ft=fctk= characteristic tension resistance for concrete
STEEL REBARS
Name=material name
fy=fyk= characteristic resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
WOOD
Name=material name
Fb=fbk= Ultimate bending strength
Ftu=ftuk= Ultimate tensile strength

Attachment Figure C.2-258
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Fvu=fvuk= Ultimate shear strength
Density g= specific weight
Elastic E= Elastic modulus

Attachment Figure C.2-259



Project: San Jacinto Waste Pits
Results for Design Section 0: Base model

Attachment Figure C.2-260
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SOIL DATA

LinearTrueN/AN/A3.260.313300N/AN/AN/A03213013011- SM (-80 t

LinearTrue0.330.3330.3333000020000011611610- CH (-74 to 

LinearTrueN/AN/A30.333300N/AN/AN/A03013013009- SM (-67 t

LinearTrue0.330.3330.3333000019000011611608- CH (-58 to 

LinearTrue0.330.333.260.3133000018500011611607- CH (-50  t

LinearTrue11113626.30014000011611606- CH (-41 to 

LinearTrue30.332.120.473417.543021.133000012012005- CH (-27 to 

LinearTrueN/AN/A2.460.413521.92N/AN/AN/A02512012004- SM (-23 T

LinearTrue111131500010000011211203- CH (-11  t

LinearTrue2.560.3930.3336026185000011211202- CH (+0 TO 

EXPTrueN/AN/A2.460.413300N/AN/AN/A02512012001- SM (+5 T

ModelNLNLNLNL(-)(ksf)(deg)(deg)(psf)(psf)(deg)(pcf)(pcf)

ColorSpringVarykPcvkAcvkPpkAprEurEloadFRcvFRpSuC'Frictg dryg totName

-000--0.80.47--0.3511- SM (-80 t

-000--0.81000.3510- CH (-74 to 

-000--0.80.5--0.2509- SM (-67 t

-000--0.81000.308- CH (-58 to 

-000--0.81000.3507- CH (-50  t

-7019.329--0.51000.3506- CH (-41 to 

-3012.118.1--0.5100.10.4505- CH (-27 to 

-3014.521.8--0.50.577--0.404- SM (-23 T

-208.713--0.50.95000.403- CH (-11  t

-203.45.1--0.5100.10.402- CH (+0 TO 

-204.87.2010.50.577--0.401- SM (+5 T

(ksi)(k/ft3)(psi)(psi)(0 to 1)(0 to 1)--(clays)(clays)v

PLkS.nailsqNailsqSkinaV.EXPaH.EXPnOCRko.NCMin shMin KaPoissonName

gtot  = total soil specific  weight
gdry  = dry weigth of the soil
Frict = friction angle
C'    = effective cohesion
Su    = Undrained shear strength (only for CLAY soils in undrained conditions, used as a cutoff strength in NL analysis)
Evc   = Virgin compression elastic modulus
Eur   = unloading/reloading elastic modulus
Kap   = Peak active thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kpp   = Peak passive thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kacv  = Constant volume active thrust coeff (only for clays, initial value)
Kpcv  = Constant volume passive thrust coeff  (only for clays, initial value).
Spring models= spring model (LIN= constant E over the soil layer height , EXP=exponential , SIMC=simplified winkler)
LIN= Linear-Elastic-Perfectly Plastic,
EXP: Exponential, SUB: Modulus of Subgrade Reaction
SIMC= Simplified Clay mode

SOIL BORINGS
Top Elev= superior SOil level
Soil type= type of the soil (sand , clay , etc)
OCR=       overconsolidation ratio
K0=        at rest coefficient

Attachment Figure C.2-261
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1111- SM (-80 to -80

1110- CH (-74 to -74

0.5109- SM (-67 to -67

1108- CH (-58 to -58

1107- CH (-50  to -50

1106- CH (-41 to -41

1105- CH (-27 to -27

0.58104- SM (-23 T-23

0.95103- CH (-11  to -11

1102- CH (+0 TO 0

0.58101- SM (+5 TO 5

KoOCRSoil typeTop elev.

Name: Boring 57, pos: (-100, 0)

WALL DATA

Wall section 0: Wall 1

Wall uses wall section 0: Wall 1
Wall type: Combined sheet pile wall
Top wall El: 9 ft   Bottom wall El: -70 ft
Hor. wall spacing: 10.29 ft   Wall thickness = 5.5 ft
Passive width below exc: 10.29 ft   Active width below exc: 10.29 ft Swater= 10.29 ft
Steel members fy = 50 ksi   Esteel = 29000 ksi
Wall friction: Ignored
Steel wall capacities are calculated with AISC 360-16 ALL.

Attachment Figure C.2-262
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Concrete capacities are calculated with ACI 318-11
Note: With ultimate capacities you may have to use a structural safety factor.
Steel sheet pile properties

Table: Steel Sheet Pile Cross Sectional Properties

1663268.8107870.5204.2327.11079325.1PP60X0.62AZ 38-700NPA 60/19-700

(in)(in)(in)(in)(in3)(in4)(in^2)(in3/ft)(in4/ft)(in2/ft)

Pile twPile tfPile bfPile DPile SxxPile IxxPile ASxxIxxAPilesSheetDES

GENERAL WALL DATA
Hor wall spacing= Wall horizontal spacing
Passive width below exc= spacing for passive thrust pressure for classic analysis
f'c=fck= cylindrical concrete resistance
fyk=fy= steel rebar characteristic resistance
Econc= Concrete Elastic modulus
fctk= characteristic Concrete tension
Esteel= steel elastic modulus
TABULAR DATA (principal parameters)
1) Diaphragm wall (rectangular cross section)
N/A= data not available
Fy=fyk
F'c=fck
D=wall thickness
B=wall width
2)Steel sheet pile
DES=shape (Z or U)
W=width per unit of length
A=area
h=height
t=horizontal part thickness
b=width of the single sheet pile part
s=inclined part thickness
Ixx=strong axis inertia (per unit of length)
Sxx=strong axis section modulus (per unit of length)
3)Secant piles wall, Tangent piles wall, soldier piles, soldier piles and timber lagging
W=weight per unit of length
A=area
D=diameter
tw=web thickness
tp= pipe thickness
bf=flange width
tf= flange thickness
k= flange thickness+stem base height
Ixx= strong axis inertia modulus (per unit of length)
Sxx= strong axis section modulus (per unit of length)
rx=radius of gyration about X axis
ry=radius of gyration about Y axis
Iyy=weak axis inertia modulus (per unit of length)
Syy=weak axis section modulus (per unit of length)
rT=radius of gyration for torsion
Cw= warping constant

Attachment Figure C.2-263

I I I I I I I I I I I 



8/25

GENERAL ANALYSIS CRITERIA
Summary of stage assumptions

Free Earth1.5Kp/MN/AN/AKaConventionalStage 7

Free Earth1Kp/MN/AN/AKaConventionalStage 6

Free Earth1.5Kp/MN/AN/AKaConventionalStage 5

Free Earth1Kp/MN/AN/AKaConventionalStage 4

Free Earth1.25Kp/MN/AN/AKaConventionalStage 3

Free Earth1Kp/MN/AN/AKaConventionalStage 2

Free Earth1.25Kp/MN/AN/AKaConventionalStage 1

Free Earth1Kp/MN/AN/AKaConventionalStage 0

MethodMultPress(%)PressMethod

ContleResResistHtr T/Bka-MultDriveAnalysisName

7.5018.1347.5011.6N/ASimple spanStage 7

11.00911.99311.0091.6N/ASimple spanStage 6

7.2147.7027.2141.6N/ASimple spanStage 5

10.61811.42110.6181.6N/ASimple spanStage 4

9.2689.2598.2271.6N/ASimple spanStage 3

11.45911.4749.2731.6N/ASimple spanStage 2

8.9268.7927.0471.6N/ASimple spanStage 1

11.05210.9277.7961.6N/ASimple spanStage 0

FSpasFSrotFDtoeFSwallInclModel

ToeToeMin ToeUsedAxialSupportName

Name=excavation stage name
Analysis method

springs = Elastoplastic spring analysis used
DR      = Drained condition for CLAY model
U       = Undrained condition for CLAY model for all the soils
Up      = Undrained condition just for selected soil

Limit equilibrium analysis settings
Drive press:
             Ka (Active pressure diagram), Ka-Trap = Trapezoid apparent diagram from active pressures x multiplier,
             FHWA= Federal Highway Administration apparent pressure diagrams.
             Ko = At-rest lateral earth pressures.
             Peck = Peck 1969 Apparent earth pressure diagrams.
             2 Step rect = Two step rectangular apparent earth pressure diagram.
             User def.   = User defined apparent earth pressure diagram.
             Ka+d (and so on) indicates that wall friction is applied
ka mult       = multiplication factor for Ka when Ka-Trap is selected
Htr T/B (%)   = trapezoidal pressure scheme, top and bottom triangular percentage of excavation depth H
Resit press   = Kp (passive earth pressures)
Res Mult      = Safety factor applied directly on resisting pressures (
COntle Method = cantilever analysis method for limit equilibrium analysis.
Support Model:  Method for calculating support reactions in limit-equlibrium analysis.
                Beam= support reactions beam analysis (uses Blum's method).
                Trib= support reactions from tributary height calculations (Can be applied with apparent diagrams).
Axial Incl    = Axial loads included for structural design

Attachment Figure C.2-264
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Used FS wall  = Safety factor for axial+bending wall resistance to divide ultimate wall capacities.
Min FD Toe= embedded minimum safety factor (for limit equilibrium analysis)
Toe FS rot= rotation safety factor (classic for limit equilibrium analysis)
Toe FSpas= driving/resisting pressure safety factor (for limit equilibrium analysis)

A sequence of figures for each excavation stage is reported

EXCAVATION STAGES SKETCHES

Attachment Figure C.2-265
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STRUCTURAL MATERIALS DATA

(kcf)(ksi)(ksi)(ksi)

Density gElastic EFuStrength FyName

Steel

0.492900072.550A50

0.49290005836A36

(% of Fc')(kcf)(ksi)(ksi)

Tension Strength FtDensity gElastic EStrength Fc'Name

Concrete

100.1544156Fc 6ksi

100.1540315Fc 5ksi

100.1536054Fc 4ksi

100.1531223Fc 3ksi

(ksi)(ksi)

Elastic EStrength FyName

Steel rebar

30434.865.2B450C

30434.872.5S500

30434.859.4S410

29000270Strands 270 ksi

29000150Grade 150

2900080Grade 80

2900075Grade 75

2900060Grade 60

(ksi)(kcf)(ksi)(ksi)(ksi)

Elastic EDensity gUltimate Shear Strength FvuUltimate Tensile Strength FtuUltimate Bending Srtength FbuName

Wood

8000.050.611Regular grade

10000.050.81.41.6Construction Timb

STEEL
Name=material name
fy=fyk= characteristc resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
CONCRETE
Name=material name
f'c=fck= cylindrical resistance for concrete (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
Tension strength=ft=fctk= characteristic tension resistance for concrete
STEEL REBARS
Name=material name
fy=fyk= characteristic resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
WOOD
Name=material name
Fb=fbk= Ultimate bending strength
Ftu=ftuk= Ultimate tensile strength

Attachment Figure C.2-283
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Fvu=fvuk= Ultimate shear strength
Density g= specific weight
Elastic E= Elastic modulus
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Project: San Jacinto Waste Pits
Results for Design Section 0: Base model
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SOIL DATA

LinearTrueN/AN/A3.260.313300N/AN/AN/A03213013011- SM (-80 t

LinearTrueN/AN/A2.560.393300N/AN/AN/A02611611610- CH (-74 to 

LinearTrueN/AN/A30.333300N/AN/AN/A03013013009- SM (-67 t

LinearTrueN/AN/A2.560.393300N/AN/AN/A02611611608- CH (-58 to 

LinearTrueN/AN/A2.280.443300N/AN/AN/A02311611607- CH (-50  t

LinearTrueN/AN/A2.280.443626.3N/AN/AN/A02311611606- CH (-41 to 

LinearTrueN/AN/A2.280.443417.54N/AN/AN/A02312012005- CH (-27 to 

LinearTrueN/AN/A2.460.413521.92N/AN/AN/A02512012004- SM (-23 T

LinearTrueN/AN/A2.280.443150N/AN/AN/A02311211203- CH (-11  t

LinearTrueN/AN/A2.280.44360N/AN/AN/A02311211202- CH (+0 TO 

EXPTrueN/AN/A2.460.413300N/AN/AN/A02512012001- SM (+5 T

ModelNLNLNLNL(-)(ksf)(deg)(deg)(psf)(psf)(deg)(pcf)(pcf)

ColorSpringVarykPcvkAcvkPpkAprEurEloadFRcvFRpSuC'Frictg dryg totName

-000--0.80.47--0.3511- SM (-80 t

-000--0.80.562--0.3510- CH (-74 to 

-000--0.80.5--0.2509- SM (-67 t

-000--0.80.562--0.308- CH (-58 to 

-000--0.80.609--0.3507- CH (-50  t

-7019.329--0.50.609--0.3506- CH (-41 to 

-3012.118.1--0.50.609--0.4505- CH (-27 to 

-3014.521.8--0.50.577--0.404- SM (-23 T

-208.713--0.50.609--0.403- CH (-11  t

-203.45.1--0.50.609--0.402- CH (+0 TO 

-204.87.2010.50.577--0.401- SM (+5 T

(ksi)(k/ft3)(psi)(psi)(0 to 1)(0 to 1)--(clays)(clays)v

PLkS.nailsqNailsqSkinaV.EXPaH.EXPnOCRko.NCMin shMin KaPoissonName

gtot  = total soil specific  weight
gdry  = dry weigth of the soil
Frict = friction angle
C'    = effective cohesion
Su    = Undrained shear strength (only for CLAY soils in undrained conditions, used as a cutoff strength in NL analysis)
Evc   = Virgin compression elastic modulus
Eur   = unloading/reloading elastic modulus
Kap   = Peak active thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kpp   = Peak passive thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kacv  = Constant volume active thrust coeff (only for clays, initial value)
Kpcv  = Constant volume passive thrust coeff  (only for clays, initial value).
Spring models= spring model (LIN= constant E over the soil layer height , EXP=exponential , SIMC=simplified winkler)
LIN= Linear-Elastic-Perfectly Plastic,
EXP: Exponential, SUB: Modulus of Subgrade Reaction
SIMC= Simplified Clay mode

SOIL BORINGS
Top Elev= superior SOil level
Soil type= type of the soil (sand , clay , etc)
OCR=       overconsolidation ratio
K0=        at rest coefficient

Attachment Figure C.2-286
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1111- SM (-80 to -80

0.56110- CH (-74 to -74

0.5109- SM (-67 to -67

0.56108- CH (-58 to -58

0.61107- CH (-50  to -50

0.61106- CH (-41 to -41

0.61105- CH (-27 to -27

0.58104- SM (-23 T-23

0.61103- CH (-11  to -11

0.61102- CH (+0 TO 0

0.58101- SM (+5 TO 5

KoOCRSoil typeTop elev.

Name: Boring 57, pos: (-100, 0)

WALL DATA

Wall section 0: Wall 1

Wall uses wall section 0: Wall 1
Wall type: Combined sheet pile wall
Top wall El: 9 ft   Bottom wall El: -100 ft
Hor. wall spacing: 10.29 ft   Wall thickness = 5.5 ft
Passive width below exc: 10.29 ft   Active width below exc: 10.29 ft Swater= 10.29 ft
Steel members fy = 50 ksi   Esteel = 29000 ksi
Wall friction: Ignored
Steel wall capacities are calculated with AISC 360-16 ALL.

Attachment Figure C.2-287
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Concrete capacities are calculated with ACI 318-11
Note: With ultimate capacities you may have to use a structural safety factor.
Steel sheet pile properties

Table: Steel Sheet Pile Cross Sectional Properties

1663268.8107870.5204.2327.11079325.1PP60X0.62AZ 38-700NPA 60/19-700

(in)(in)(in)(in)(in3)(in4)(in^2)(in3/ft)(in4/ft)(in2/ft)

Pile twPile tfPile bfPile DPile SxxPile IxxPile ASxxIxxAPilesSheetDES

GENERAL WALL DATA
Hor wall spacing= Wall horizontal spacing
Passive width below exc= spacing for passive thrust pressure for classic analysis
f'c=fck= cylindrical concrete resistance
fyk=fy= steel rebar characteristic resistance
Econc= Concrete Elastic modulus
fctk= characteristic Concrete tension
Esteel= steel elastic modulus
TABULAR DATA (principal parameters)
1) Diaphragm wall (rectangular cross section)
N/A= data not available
Fy=fyk
F'c=fck
D=wall thickness
B=wall width
2)Steel sheet pile
DES=shape (Z or U)
W=width per unit of length
A=area
h=height
t=horizontal part thickness
b=width of the single sheet pile part
s=inclined part thickness
Ixx=strong axis inertia (per unit of length)
Sxx=strong axis section modulus (per unit of length)
3)Secant piles wall, Tangent piles wall, soldier piles, soldier piles and timber lagging
W=weight per unit of length
A=area
D=diameter
tw=web thickness
tp= pipe thickness
bf=flange width
tf= flange thickness
k= flange thickness+stem base height
Ixx= strong axis inertia modulus (per unit of length)
Sxx= strong axis section modulus (per unit of length)
rx=radius of gyration about X axis
ry=radius of gyration about Y axis
Iyy=weak axis inertia modulus (per unit of length)
Syy=weak axis section modulus (per unit of length)
rT=radius of gyration for torsion
Cw= warping constant

Attachment Figure C.2-288
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GENERAL ANALYSIS CRITERIA
Summary of stage assumptions

Free Earth1.5Kp/MN/AN/AKaConventionalStage 7

Free Earth1Kp/MN/AN/AKaConventionalStage 6

Free Earth1.5Kp/MN/AN/AKaConventionalStage 5

Free Earth1Kp/MN/AN/AKaConventionalStage 4

Free Earth1.25Kp/MN/AN/AKaConventionalStage 3

Free Earth1Kp/MN/AN/AKaConventionalStage 2

Free Earth1.25Kp/MN/AN/AKaConventionalStage 1

Free Earth1Kp/MN/AN/AKaConventionalStage 0

MethodMultPress(%)PressMethod

ContleResResistHtr T/Bka-MultDriveAnalysisName

1.4331.1291.1291.6N/ASimple spanStage 7

1.8511.431.431.6N/ASimple spanStage 6

1.3841.0661.0661.6N/ASimple spanStage 5

1.8021.3671.3671.6N/ASimple spanStage 4

1.5581.1971.1971.6N/ASimple spanStage 3

1.8011.3711.3711.6N/ASimple spanStage 2

1.511.1371.1371.6N/ASimple spanStage 1

1.7541.311.311.6N/ASimple spanStage 0

FSpasFSrotFDtoeFSwallInclModel

ToeToeMin ToeUsedAxialSupportName

Name=excavation stage name
Analysis method

springs = Elastoplastic spring analysis used
DR      = Drained condition for CLAY model
U       = Undrained condition for CLAY model for all the soils
Up      = Undrained condition just for selected soil

Limit equilibrium analysis settings
Drive press:
             Ka (Active pressure diagram), Ka-Trap = Trapezoid apparent diagram from active pressures x multiplier,
             FHWA= Federal Highway Administration apparent pressure diagrams.
             Ko = At-rest lateral earth pressures.
             Peck = Peck 1969 Apparent earth pressure diagrams.
             2 Step rect = Two step rectangular apparent earth pressure diagram.
             User def.   = User defined apparent earth pressure diagram.
             Ka+d (and so on) indicates that wall friction is applied
ka mult       = multiplication factor for Ka when Ka-Trap is selected
Htr T/B (%)   = trapezoidal pressure scheme, top and bottom triangular percentage of excavation depth H
Resit press   = Kp (passive earth pressures)
Res Mult      = Safety factor applied directly on resisting pressures (
COntle Method = cantilever analysis method for limit equilibrium analysis.
Support Model:  Method for calculating support reactions in limit-equlibrium analysis.
                Beam= support reactions beam analysis (uses Blum's method).
                Trib= support reactions from tributary height calculations (Can be applied with apparent diagrams).
Axial Incl    = Axial loads included for structural design

Attachment Figure C.2-289
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Used FS wall  = Safety factor for axial+bending wall resistance to divide ultimate wall capacities.
Min FD Toe= embedded minimum safety factor (for limit equilibrium analysis)
Toe FS rot= rotation safety factor (classic for limit equilibrium analysis)
Toe FSpas= driving/resisting pressure safety factor (for limit equilibrium analysis)

A sequence of figures for each excavation stage is reported

EXCAVATION STAGES SKETCHES

Attachment Figure C.2-290
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Project: San Jacinto Waste Pits Date: 4/29/2020

Project No.: 18-2876 Pile Type Selected in DeepEx:

DeepEx Summary Page - Northern Impoundment (Cell #2 @ Sta. 3+50 Interior Wall)

Top of Wall = 9.0 ft., NAVD88 Design Tip Elev. = -101.0 ft., NAVD88

Governing Tip Elev. = -58.58 ft., NAVD88 Design Length of Sheeting = 110.0 ft.

Length of Sheetting = 67.58 ft.

Use = 110.0 ft.

Water (Driving) Water (Passive) Tip Elev. Max Moment Max Shear Deflection

(ft., NAVD88) (ft., NAVD88) (ft., NAVD88) (kip-ft/ft.) (kip/ft.) (in)

Open excavation - degraded 9 -8 1.00 1.00 -29.71 111.14 28.86 0.28

Open excavation - degraded 9 -8 1.00 1.25 -33.66 -- -- --

Open excavation - degraded 9 -4 1.00 1.00 -26.94 95.56 17.00 0.20

Open excavation - degraded 9 -4 1.00 1.25 -30.90 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 -- -- -- --

Open excavation - degraded 5 -8 1.00 1.50 -29.71 -- -- --

Open excavation - degraded 5 -4 1.00 1.00 -- -- -- --

Open excavation - degraded 5 -4 1.00 1.50 -24.97 -- -- --

Open excavation - degraded 9 -8 1.00 1.00 -49.86 309.70 43.21 1.84

Open excavation - degraded 9 -8 1.00 1.25 -58.58 -- -- --

Open excavation - degraded 9 -4 1.00 1.00 -44.41 231.28 35.70 1.13

Open excavation - degraded 9 -4 1.00 1.25 -51.49 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 -39.51 139.05 24.84 0.54

Open excavation - degraded 5 -8 1.00 1.50 -53.13 -- -- --

Open excavation - degraded 5 -4 1.00 1.00 -34.06 93.37 19.12 0.28

Open excavation - degraded 5 -4 1.00 1.50 -43.86 -- -- --

-58.58 309.70 43.21 1.84

*Note: For Q-Case 3/4 (FS = 1.0), the program could not converge on a solution

S-Case 3

S-Case 4

Governing Value:

Q-Case 4

S-Case 1

S-Case 2

Q-Case 1

Q-Case 2

Q-Case 3

PAZ66/AZ38-700N

Condition Case Description FS Active FS Passive

18-2876
Attachment Figure C.2-307~ . • Ardaman 

W & Associates, Inc. 



THIS PROGRAM IS PROTECTED BY U.S. COPYRIGHT LAWS AS DESCRIBED IN THE EULA. UNAUTHORIZED
COPYING IS PROHIBITED. LICENSED TO: Deep Excavation LLC BY DEEP EXCAVATION LLC UNDER SPECIFIC
LICENCE. This report has printed because the user has accepted responsibility as described in the disclaimer and EULA
File: C:\Users\George.Segre\Desktop\Northern Impoundment\Cell 2 Sections\Cell 2 (Sta 3+50)Int\18-2876  NI Cell_2 (Sta 3+50
Int) Q-Case.DEEP

Company: Ardaman - Associates, Inc.
Prepared by engineer: George Segré
File number: 18-2876
Time: 4/27/2020 10:26:03 PM

Project: San Jacinto Waste Pits

Copyright@2009 - 2019 Deep Excavation LLC: www.deepexcavation.com A
program for the evaluation of deep excavations Deep Excavation LLC, New

York, New York, www.deepexcavation.com

DeepEX 2019: Report Output

Attachment Figure C.2-308
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STRUCTURAL MATERIALS DATA

(kcf)(ksi)(ksi)(ksi)

Density gElastic EFuStrength FyName

Steel

0.492900072.550A50

0.49290005836A36

(% of Fc')(kcf)(ksi)(ksi)

Tension Strength FtDensity gElastic EStrength Fc'Name

Concrete

100.1544156Fc 6ksi

100.1540315Fc 5ksi

100.1536054Fc 4ksi

100.1531223Fc 3ksi

(ksi)(ksi)

Elastic EStrength FyName

Steel rebar

30434.865.2B450C

30434.872.5S500

30434.859.4S410

29000270Strands 270 ksi

29000150Grade 150

2900080Grade 80

2900075Grade 75

2900060Grade 60

(ksi)(kcf)(ksi)(ksi)(ksi)

Elastic EDensity gUltimate Shear Strength FvuUltimate Tensile Strength FtuUltimate Bending Srtength FbuName

Wood

8000.050.611Regular grade

10000.050.81.41.6Construction Timb

STEEL
Name=material name
fy=fyk= characteristc resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
CONCRETE
Name=material name
f'c=fck= cylindrical resistance for concrete (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
Tension strength=ft=fctk= characteristic tension resistance for concrete
STEEL REBARS
Name=material name
fy=fyk= characteristic resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
WOOD
Name=material name
Fb=fbk= Ultimate bending strength
Ftu=ftuk= Ultimate tensile strength

Attachment Figure C.2-309
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Fvu=fvuk= Ultimate shear strength
Density g= specific weight
Elastic E= Elastic modulus

Attachment Figure C.2-310



Project: San Jacinto Waste Pits
Results for Design Section 0: Base model

Attachment Figure C.2-311
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SOIL DATA

LinearTrueN/AN/A3.260.313300N/AN/AN/A03213013011- SM (-80 t

LinearTrue0.330.3330.3333000020000011611610- CH (-74 to 

LinearTrueN/AN/A30.333300N/AN/AN/A03013013009- SM (-67 t

LinearTrue0.330.3330.3333000019000011611608- CH (-58 to 

LinearTrue0.330.333.260.3133000018500011611607- CH (-50  t

LinearTrue11113626.30014000011611606- CH (-41 to 

LinearTrue30.332.120.473417.543021.133000012012005- CH (-27 to 

LinearTrueN/AN/A2.460.413521.92N/AN/AN/A02512012004- SM (-23 T

LinearTrue111131500010000011211203- CH (-11  t

LinearTrue2.560.3930.3336026185000011211202- CH (+0 TO 

EXPTrueN/AN/A2.460.413300N/AN/AN/A02512012001- SM (+5 T

ModelNLNLNLNL(-)(ksf)(deg)(deg)(psf)(psf)(deg)(pcf)(pcf)

ColorSpringVarykPcvkAcvkPpkAprEurEloadFRcvFRpSuC'Frictg dryg totName

-000--0.80.47--0.3511- SM (-80 t

-000--0.81000.3510- CH (-74 to 

-000--0.80.5--0.2509- SM (-67 t

-000--0.81000.308- CH (-58 to 

-000--0.81000.3507- CH (-50  t

-7019.329--0.51000.3506- CH (-41 to 

-3012.118.1--0.5100.10.4505- CH (-27 to 

-3014.521.8--0.50.577--0.404- SM (-23 T

-208.713--0.50.95000.403- CH (-11  t

-203.45.1--0.5100.10.402- CH (+0 TO 

-204.87.2010.50.577--0.401- SM (+5 T

(ksi)(k/ft3)(psi)(psi)(0 to 1)(0 to 1)--(clays)(clays)v

PLkS.nailsqNailsqSkinaV.EXPaH.EXPnOCRko.NCMin shMin KaPoissonName

gtot  = total soil specific  weight
gdry  = dry weigth of the soil
Frict = friction angle
C'    = effective cohesion
Su    = Undrained shear strength (only for CLAY soils in undrained conditions, used as a cutoff strength in NL analysis)
Evc   = Virgin compression elastic modulus
Eur   = unloading/reloading elastic modulus
Kap   = Peak active thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kpp   = Peak passive thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kacv  = Constant volume active thrust coeff (only for clays, initial value)
Kpcv  = Constant volume passive thrust coeff  (only for clays, initial value).
Spring models= spring model (LIN= constant E over the soil layer height , EXP=exponential , SIMC=simplified winkler)
LIN= Linear-Elastic-Perfectly Plastic,
EXP: Exponential, SUB: Modulus of Subgrade Reaction
SIMC= Simplified Clay mode

SOIL BORINGS
Top Elev= superior SOil level
Soil type= type of the soil (sand , clay , etc)
OCR=       overconsolidation ratio
K0=        at rest coefficient

Attachment Figure C.2-312
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1111- SM (-80 to -80

1110- CH (-74 to -74

0.5109- SM (-67 to -67

1108- CH (-58 to -58

1107- CH (-50  to -50

1106- CH (-41 to -41

1105- CH (-27 to -27

0.58104- SM (-23 T-23

0.95103- CH (-11  to -11

1102- CH (+0 TO 0

0.58101- SM (+5 TO 5

KoOCRSoil typeTop elev.

Name: Boring 57, pos: (-100, 0)

WALL DATA

Wall section 0: Wall 1

Wall uses wall section 0: Wall 1
Wall type: Combined sheet pile wall
Top wall El: 9 ft   Bottom wall El: -70 ft
Hor. wall spacing: 10.29 ft   Wall thickness = 5.5 ft
Passive width below exc: 10.29 ft   Active width below exc: 10.29 ft Swater= 10.29 ft
Steel members fy = 50 ksi   Esteel = 29000 ksi
Wall friction: Ignored
Steel wall capacities are calculated with AISC 360-16 ALL.

Attachment Figure C.2-313
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Concrete capacities are calculated with ACI 318-11
Note: With ultimate capacities you may have to use a structural safety factor.
Steel sheet pile properties

Table: Steel Sheet Pile Cross Sectional Properties

1663268.8107870.5204.2327.11079325.1PP60X0.62AZ 38-700NPA 60/19-700

(in)(in)(in)(in)(in3)(in4)(in^2)(in3/ft)(in4/ft)(in2/ft)

Pile twPile tfPile bfPile DPile SxxPile IxxPile ASxxIxxAPilesSheetDES

GENERAL WALL DATA
Hor wall spacing= Wall horizontal spacing
Passive width below exc= spacing for passive thrust pressure for classic analysis
f'c=fck= cylindrical concrete resistance
fyk=fy= steel rebar characteristic resistance
Econc= Concrete Elastic modulus
fctk= characteristic Concrete tension
Esteel= steel elastic modulus
TABULAR DATA (principal parameters)
1) Diaphragm wall (rectangular cross section)
N/A= data not available
Fy=fyk
F'c=fck
D=wall thickness
B=wall width
2)Steel sheet pile
DES=shape (Z or U)
W=width per unit of length
A=area
h=height
t=horizontal part thickness
b=width of the single sheet pile part
s=inclined part thickness
Ixx=strong axis inertia (per unit of length)
Sxx=strong axis section modulus (per unit of length)
3)Secant piles wall, Tangent piles wall, soldier piles, soldier piles and timber lagging
W=weight per unit of length
A=area
D=diameter
tw=web thickness
tp= pipe thickness
bf=flange width
tf= flange thickness
k= flange thickness+stem base height
Ixx= strong axis inertia modulus (per unit of length)
Sxx= strong axis section modulus (per unit of length)
rx=radius of gyration about X axis
ry=radius of gyration about Y axis
Iyy=weak axis inertia modulus (per unit of length)
Syy=weak axis section modulus (per unit of length)
rT=radius of gyration for torsion
Cw= warping constant

Attachment Figure C.2-314
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GENERAL ANALYSIS CRITERIA
Summary of stage assumptions

Free Earth1.5Kp/MN/AN/AKaConventionalStage 7

Free Earth1.25Kp/MN/AN/AKaConventionalStage 6

Free Earth1.5Kp/MN/AN/AKaConventionalStage 5

Free Earth1.05Kp/MN/AN/AKaConventionalStage 4

Free Earth1.25Kp/MN/AN/AKaConventionalStage 3

Free Earth1Kp/MN/AN/AKaConventionalStage 2

Free Earth1.25Kp/MN/AN/AKaConventionalStage 1

Free Earth1Kp/MN/AN/AKaConventionalStage 0

MethodMultPress(%)PressMethod

ContleResResistHtr T/Bka-MultDriveAnalysisName

1.9981.9441.9441.6N/ASimple spanStage 7

2.2462.1982.1981.6N/ASimple spanStage 6

1.9091.8281.8281.6N/ASimple spanStage 5

2.442.3732.3731.6N/ASimple spanStage 4

2.0281.8831.8831.6N/ASimple spanStage 3

2.3642.212.211.6N/ASimple spanStage 2

1.9481.7851.7851.6N/ASimple spanStage 1

2.2842.1112.1111.6N/ASimple spanStage 0

FSpasFSrotFDtoeFSwallInclModel

ToeToeMin ToeUsedAxialSupportName

Name=excavation stage name
Analysis method

springs = Elastoplastic spring analysis used
DR      = Drained condition for CLAY model
U       = Undrained condition for CLAY model for all the soils
Up      = Undrained condition just for selected soil

Limit equilibrium analysis settings
Drive press:
             Ka (Active pressure diagram), Ka-Trap = Trapezoid apparent diagram from active pressures x multiplier,
             FHWA= Federal Highway Administration apparent pressure diagrams.
             Ko = At-rest lateral earth pressures.
             Peck = Peck 1969 Apparent earth pressure diagrams.
             2 Step rect = Two step rectangular apparent earth pressure diagram.
             User def.   = User defined apparent earth pressure diagram.
             Ka+d (and so on) indicates that wall friction is applied
ka mult       = multiplication factor for Ka when Ka-Trap is selected
Htr T/B (%)   = trapezoidal pressure scheme, top and bottom triangular percentage of excavation depth H
Resit press   = Kp (passive earth pressures)
Res Mult      = Safety factor applied directly on resisting pressures (
COntle Method = cantilever analysis method for limit equilibrium analysis.
Support Model:  Method for calculating support reactions in limit-equlibrium analysis.
                Beam= support reactions beam analysis (uses Blum's method).
                Trib= support reactions from tributary height calculations (Can be applied with apparent diagrams).
Axial Incl    = Axial loads included for structural design

Attachment Figure C.2-315
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Used FS wall  = Safety factor for axial+bending wall resistance to divide ultimate wall capacities.
Min FD Toe= embedded minimum safety factor (for limit equilibrium analysis)
Toe FS rot= rotation safety factor (classic for limit equilibrium analysis)
Toe FSpas= driving/resisting pressure safety factor (for limit equilibrium analysis)

A sequence of figures for each excavation stage is reported

EXCAVATION STAGES SKETCHES

Attachment Figure C.2-316
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STRUCTURAL MATERIALS DATA

(kcf)(ksi)(ksi)(ksi)

Density gElastic EFuStrength FyName

Steel

0.492900072.550A50

0.49290005836A36

(% of Fc')(kcf)(ksi)(ksi)

Tension Strength FtDensity gElastic EStrength Fc'Name

Concrete

100.1544156Fc 6ksi

100.1540315Fc 5ksi

100.1536054Fc 4ksi

100.1531223Fc 3ksi

(ksi)(ksi)

Elastic EStrength FyName

Steel rebar

30434.865.2B450C

30434.872.5S500

30434.859.4S410

29000270Strands 270 ksi

29000150Grade 150

2900080Grade 80

2900075Grade 75

2900060Grade 60

(ksi)(kcf)(ksi)(ksi)(ksi)

Elastic EDensity gUltimate Shear Strength FvuUltimate Tensile Strength FtuUltimate Bending Srtength FbuName

Wood

8000.050.611Regular grade

10000.050.81.41.6Construction Timb

STEEL
Name=material name
fy=fyk= characteristc resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
CONCRETE
Name=material name
f'c=fck= cylindrical resistance for concrete (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
Tension strength=ft=fctk= characteristic tension resistance for concrete
STEEL REBARS
Name=material name
fy=fyk= characteristic resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
WOOD
Name=material name
Fb=fbk= Ultimate bending strength
Ftu=ftuk= Ultimate tensile strength

Attachment Figure C.2-334
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Fvu=fvuk= Ultimate shear strength
Density g= specific weight
Elastic E= Elastic modulus

Attachment Figure C.2-335



Project: San Jacinto Waste Pits
Results for Design Section 0: Base model

Attachment Figure C.2-336
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SOIL DATA

LinearTrueN/AN/A3.260.313300N/AN/AN/A03213013011- SM (-80 t

LinearTrueN/AN/A2.560.393300N/AN/AN/A02611611610- CH (-74 to 

LinearTrueN/AN/A30.333300N/AN/AN/A03013013009- SM (-67 t

LinearTrueN/AN/A2.560.393300N/AN/AN/A02611611608- CH (-58 to 

LinearTrueN/AN/A2.280.443300N/AN/AN/A02311611607- CH (-50  t

LinearTrueN/AN/A2.280.443626.3N/AN/AN/A02311611606- CH (-41 to 

LinearTrueN/AN/A2.280.443417.54N/AN/AN/A02312012005- CH (-27 to 

LinearTrueN/AN/A2.460.413521.92N/AN/AN/A02512012004- SM (-23 T

LinearTrueN/AN/A2.280.443150N/AN/AN/A02311211203- CH (-11  t

LinearTrueN/AN/A2.280.44360N/AN/AN/A02311211202- CH (+0 TO 

EXPTrueN/AN/A2.460.413300N/AN/AN/A02512012001- SM (+5 T

ModelNLNLNLNL(-)(ksf)(deg)(deg)(psf)(psf)(deg)(pcf)(pcf)

ColorSpringVarykPcvkAcvkPpkAprEurEloadFRcvFRpSuC'Frictg dryg totName

-000--0.80.47--0.3511- SM (-80 t

-000--0.80.562--0.3510- CH (-74 to 

-000--0.80.5--0.2509- SM (-67 t

-000--0.80.562--0.308- CH (-58 to 

-000--0.80.609--0.3507- CH (-50  t

-7019.329--0.50.609--0.3506- CH (-41 to 

-3012.118.1--0.50.609--0.4505- CH (-27 to 

-3014.521.8--0.50.577--0.404- SM (-23 T

-208.713--0.50.609--0.403- CH (-11  t

-203.45.1--0.50.609--0.402- CH (+0 TO 

-204.87.2010.50.577--0.401- SM (+5 T

(ksi)(k/ft3)(psi)(psi)(0 to 1)(0 to 1)--(clays)(clays)v

PLkS.nailsqNailsqSkinaV.EXPaH.EXPnOCRko.NCMin shMin KaPoissonName

gtot  = total soil specific  weight
gdry  = dry weigth of the soil
Frict = friction angle
C'    = effective cohesion
Su    = Undrained shear strength (only for CLAY soils in undrained conditions, used as a cutoff strength in NL analysis)
Evc   = Virgin compression elastic modulus
Eur   = unloading/reloading elastic modulus
Kap   = Peak active thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kpp   = Peak passive thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kacv  = Constant volume active thrust coeff (only for clays, initial value)
Kpcv  = Constant volume passive thrust coeff  (only for clays, initial value).
Spring models= spring model (LIN= constant E over the soil layer height , EXP=exponential , SIMC=simplified winkler)
LIN= Linear-Elastic-Perfectly Plastic,
EXP: Exponential, SUB: Modulus of Subgrade Reaction
SIMC= Simplified Clay mode

SOIL BORINGS
Top Elev= superior SOil level
Soil type= type of the soil (sand , clay , etc)
OCR=       overconsolidation ratio
K0=        at rest coefficient

Attachment Figure C.2-337
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1111- SM (-80 to -80

0.56110- CH (-74 to -74

0.5109- SM (-67 to -67

0.56108- CH (-58 to -58

0.61107- CH (-50  to -50

0.61106- CH (-41 to -41

0.61105- CH (-27 to -27

0.58104- SM (-23 T-23

0.61103- CH (-11  to -11

0.61102- CH (+0 TO 0

0.58101- SM (+5 TO 5

KoOCRSoil typeTop elev.

Name: Boring 57, pos: (-100, 0)

WALL DATA

Wall section 0: Wall 1

Wall uses wall section 0: Wall 1
Wall type: Combined sheet pile wall
Top wall El: 9 ft   Bottom wall El: -100 ft
Hor. wall spacing: 10.29 ft   Wall thickness = 5.5 ft
Passive width below exc: 10.29 ft   Active width below exc: 10.29 ft Swater= 10.29 ft
Steel members fy = 50 ksi   Esteel = 29000 ksi
Wall friction: Ignored
Steel wall capacities are calculated with AISC 360-16 ALL.

Attachment Figure C.2-338
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Concrete capacities are calculated with ACI 318-11
Note: With ultimate capacities you may have to use a structural safety factor.
Steel sheet pile properties

Table: Steel Sheet Pile Cross Sectional Properties

1663268.8107870.5204.2327.11079325.1PP60X0.62AZ 38-700NPA 60/19-700

(in)(in)(in)(in)(in3)(in4)(in^2)(in3/ft)(in4/ft)(in2/ft)

Pile twPile tfPile bfPile DPile SxxPile IxxPile ASxxIxxAPilesSheetDES

GENERAL WALL DATA
Hor wall spacing= Wall horizontal spacing
Passive width below exc= spacing for passive thrust pressure for classic analysis
f'c=fck= cylindrical concrete resistance
fyk=fy= steel rebar characteristic resistance
Econc= Concrete Elastic modulus
fctk= characteristic Concrete tension
Esteel= steel elastic modulus
TABULAR DATA (principal parameters)
1) Diaphragm wall (rectangular cross section)
N/A= data not available
Fy=fyk
F'c=fck
D=wall thickness
B=wall width
2)Steel sheet pile
DES=shape (Z or U)
W=width per unit of length
A=area
h=height
t=horizontal part thickness
b=width of the single sheet pile part
s=inclined part thickness
Ixx=strong axis inertia (per unit of length)
Sxx=strong axis section modulus (per unit of length)
3)Secant piles wall, Tangent piles wall, soldier piles, soldier piles and timber lagging
W=weight per unit of length
A=area
D=diameter
tw=web thickness
tp= pipe thickness
bf=flange width
tf= flange thickness
k= flange thickness+stem base height
Ixx= strong axis inertia modulus (per unit of length)
Sxx= strong axis section modulus (per unit of length)
rx=radius of gyration about X axis
ry=radius of gyration about Y axis
Iyy=weak axis inertia modulus (per unit of length)
Syy=weak axis section modulus (per unit of length)
rT=radius of gyration for torsion
Cw= warping constant

Attachment Figure C.2-339

I I I I I I I I I I I 



8/25

GENERAL ANALYSIS CRITERIA
Summary of stage assumptions

Free Earth1.5Kp/MN/AN/AKaConventionalStage 7

Free Earth1Kp/MN/AN/AKaConventionalStage 6

Free Earth1.5Kp/MN/AN/AKaConventionalStage 5

Free Earth1Kp/MN/AN/AKaConventionalStage 4

Free Earth1.25Kp/MN/AN/AKaConventionalStage 3

Free Earth1Kp/MN/AN/AKaConventionalStage 2

Free Earth1.25Kp/MN/AN/AKaConventionalStage 1

Free Earth1Kp/MN/AN/AKaConventionalStage 0

MethodMultPress(%)PressMethod

ContleResResistHtr T/Bka-MultDriveAnalysisName

1.7761.5271.5271.6N/ASimple spanStage 7

2.311.9571.9571.6N/ASimple spanStage 6

1.7181.4471.4471.6N/ASimple spanStage 5

2.2521.8771.8771.6N/ASimple spanStage 4

1.8671.541.541.6N/ASimple spanStage 3

2.1671.7731.7731.6N/ASimple spanStage 2

1.8121.4671.4671.6N/ASimple spanStage 1

2.1131.7011.7011.6N/ASimple spanStage 0

FSpasFSrotFDtoeFSwallInclModel

ToeToeMin ToeUsedAxialSupportName

Name=excavation stage name
Analysis method

springs = Elastoplastic spring analysis used
DR      = Drained condition for CLAY model
U       = Undrained condition for CLAY model for all the soils
Up      = Undrained condition just for selected soil

Limit equilibrium analysis settings
Drive press:
             Ka (Active pressure diagram), Ka-Trap = Trapezoid apparent diagram from active pressures x multiplier,
             FHWA= Federal Highway Administration apparent pressure diagrams.
             Ko = At-rest lateral earth pressures.
             Peck = Peck 1969 Apparent earth pressure diagrams.
             2 Step rect = Two step rectangular apparent earth pressure diagram.
             User def.   = User defined apparent earth pressure diagram.
             Ka+d (and so on) indicates that wall friction is applied
ka mult       = multiplication factor for Ka when Ka-Trap is selected
Htr T/B (%)   = trapezoidal pressure scheme, top and bottom triangular percentage of excavation depth H
Resit press   = Kp (passive earth pressures)
Res Mult      = Safety factor applied directly on resisting pressures (
COntle Method = cantilever analysis method for limit equilibrium analysis.
Support Model:  Method for calculating support reactions in limit-equlibrium analysis.
                Beam= support reactions beam analysis (uses Blum's method).
                Trib= support reactions from tributary height calculations (Can be applied with apparent diagrams).
Axial Incl    = Axial loads included for structural design

Attachment Figure C.2-340
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Used FS wall  = Safety factor for axial+bending wall resistance to divide ultimate wall capacities.
Min FD Toe= embedded minimum safety factor (for limit equilibrium analysis)
Toe FS rot= rotation safety factor (classic for limit equilibrium analysis)
Toe FSpas= driving/resisting pressure safety factor (for limit equilibrium analysis)

A sequence of figures for each excavation stage is reported

EXCAVATION STAGES SKETCHES

Attachment Figure C.2-341
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Project: San Jacinto Waste Pits Date: 4/29/2020

Project No.: 18-2876 Pile Type Selected in DeepEx:

DeepEx Summary Page - Northern Impoundment (Cell #3 @ Sta. 4+00)

Top of Wall = 9.0 ft., NAVD88 Design Tip Elev. = -96.0 ft., NAVD88

Governing Tip Elev. = -94.84 ft., NAVD88 Design Length of Sheeting = 105.0 ft.

Length of Sheetting = 103.84 ft.

Use = 105.0 ft.

Water (Driving) Water (Passive) Tip Elev. Max Moment Max Shear Deflection

(ft., NAVD88) (ft., NAVD88) (ft., NAVD88) (kip-ft/ft.) (kip/ft.) (in)

Open excavation - degraded 9 -8 1.00 1.00 -50.25 436.33 86.88 2.63

Open excavation - degraded 9 -8 1.00 1.25 -54.20 -- -- --

Open excavation - degraded 9 -4 1.00 1.00 -47.48 339.67 68.63 1.78

Open excavation - degraded 9 -4 1.00 1.25 -51.44 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 -44.72 240.69 44.26 1.06

Open excavation - degraded 5 -8 1.00 1.50 -51.83 -- -- --

Open excavation - degraded 5 -4 1.00 1.00 -40.38 167.17 30.45 0.59

Open excavation - degraded 5 -4 1.00 1.50 -47.88 -- -- --

Open excavation - degraded 9 -8 1.00 1.00 -84.53 1,494.78 138.00 22.09

Open excavation - degraded 9 -8 1.00 1.25 -94.84 -- -- --

Open excavation - degraded 9 -4 1.00 1.00 -78.72 1,154.66 115.96 15.06

Open excavation - degraded 9 -4 1.00 1.25 -87.75 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 -76.78 971.76 106.79 11.79

Open excavation - degraded 5 -8 1.00 1.50 -94.20 -- -- --

Open excavation - degraded 5 -4 1.00 1.00 -70.33 690.68 84.55 7.23

Open excavation - degraded 5 -4 1.00 1.50 -85.17 -- -- --

-94.84 1,494.78 138.00 22.09

PAZ66/AZ38-700N

Condition Case Description FS Active FS Passive

Q-Case 1

Q-Case 2

Q-Case 3

Q-Case 4

S-Case 1

S-Case 2

S-Case 3

S-Case 4

Governing Value:

18-2876
Attachment Figure C.3-1~ . • Ardaman 

W & Associates, Inc. 



THIS PROGRAM IS PROTECTED BY U.S. COPYRIGHT LAWS AS DESCRIBED IN THE EULA. UNAUTHORIZED
COPYING IS PROHIBITED. LICENSED TO: Deep Excavation LLC BY DEEP EXCAVATION LLC UNDER SPECIFIC
LICENCE. This report has printed because the user has accepted responsibility as described in the disclaimer and EULA
File: C:\Users\George.Segre\Desktop\Northern Impoundment\Cell 3 Sections\Cell 3 (Sta 4+00)\18-2876  NI Cell_3 (Sta 4+00) Q
-Case.DEEP

Company: Ardaman - Associates, Inc.
Prepared by engineer: George Segré
File number: 18-2876
Time: 4/28/2020 8:11:52 AM
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Copyright@2009 - 2019 Deep Excavation LLC: www.deepexcavation.com A
program for the evaluation of deep excavations Deep Excavation LLC, New

York, New York, www.deepexcavation.com

DeepEX 2019: Report Output
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STRUCTURAL MATERIALS DATA

(kcf)(ksi)(ksi)(ksi)

Density gElastic EFuStrength FyName

Steel

0.492900072.550A50

0.49290005836A36

(% of Fc')(kcf)(ksi)(ksi)

Tension Strength FtDensity gElastic EStrength Fc'Name

Concrete

100.1544156Fc 6ksi

100.1540315Fc 5ksi

100.1536054Fc 4ksi

100.1531223Fc 3ksi

(ksi)(ksi)

Elastic EStrength FyName

Steel rebar

30434.865.2B450C

30434.872.5S500

30434.859.4S410

29000270Strands 270 ksi

29000150Grade 150

2900080Grade 80

2900075Grade 75

2900060Grade 60

(ksi)(kcf)(ksi)(ksi)(ksi)

Elastic EDensity gUltimate Shear Strength FvuUltimate Tensile Strength FtuUltimate Bending Srtength FbuName

Wood

8000.050.611Regular grade

10000.050.81.41.6Construction Timb

STEEL
Name=material name
fy=fyk= characteristc resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
CONCRETE
Name=material name
f'c=fck= cylindrical resistance for concrete (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
Tension strength=ft=fctk= characteristic tension resistance for concrete
STEEL REBARS
Name=material name
fy=fyk= characteristic resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
WOOD
Name=material name
Fb=fbk= Ultimate bending strength
Ftu=ftuk= Ultimate tensile strength

Attachment Figure C.3-3
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Fvu=fvuk= Ultimate shear strength
Density g= specific weight
Elastic E= Elastic modulus

Attachment Figure C.3-4



Project: San Jacinto Waste Pits
Results for Design Section 0: Base model

Attachment Figure C.3-5
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SOIL DATA

LinearTrue0.330.3330.3333000040000012512515- CH (-102 t

LinearTrue0.330.3330.3333000035000012512514- CH (-93 to 

LinearTrueN/AN/A30.333300N/AN/AN/A03013013013- SP (-83 to 

LinearTrueN/AN/A1.70.593300N/AN/AN/A2001511711712- ML (-71 t

LinearTrueN/AN/A30.333300N/AN/AN/A03013013011- SP (-68 to 

LinearTrueN/AN/A1.70.593300N/AN/AN/A2001511711710- ML (-62 t

LinearTrueN/AN/A30.333300N/AN/AN/A03013013009- SP (-58 to 

LinearTrueN/AN/A1.70.593300N/AN/AN/A2001511711708- ML (-54 t

LinearTrue0.330.333.260.3133000033000012512507- CH (-45  t

LinearTrue11113626.30017300012512506- CH (-40 to 

LinearTrue30.332.120.473417.543021.110000012012005- CH (-32 to 

LinearTrue11113521.920012500012412404- CH (-26 T

LinearTrue11113150003500011011003- CH (-15  t

LinearTrue2.560.3930.3336026182500011011002- CH (-6 TO 

EXPTrue11113300005000011511501- CH (+3 TO 

ModelNLNLNLNL(-)(ksf)(deg)(deg)(psf)(psf)(deg)(pcf)(pcf)

ColorSpringVarykPcvkAcvkPpkAprEurEloadFRcvFRpSuC'Frictg dryg totName

-000--0.8100.10.3515- CH (-102 t

-000--0.8100.10.3514- CH (-93 to 

-000--0.80.5--0.3513- SP (-83 to 

-000--0.80.741--0.3512- ML (-71 t

-000--0.80.5--0.3511- SP (-68 to 

-000--0.80.741--0.3510- ML (-62 t

-000--0.80.5--0.2509- SP (-58 to 

-000--0.80.741--0.308- ML (-54 t

-000--0.8100.10.3507- CH (-45  t

-7019.329--0.5100.10.3506- CH (-40 to 

-3012.118.1--0.5100.10.4505- CH (-32 to 

-3014.521.8--0.5100.10.3504- CH (-26 T

-208.713--0.5100.10.403- CH (-15  t

-203.45.1--0.5100.10.302- CH (-6 TO 

-204.87.2010.5100.10.401- CH (+3 TO 

(ksi)(k/ft3)(psi)(psi)(0 to 1)(0 to 1)--(clays)(clays)v

PLkS.nailsqNailsqSkinaV.EXPaH.EXPnOCRko.NCMin shMin KaPoissonName

gtot  = total soil specific  weight
gdry  = dry weigth of the soil
Frict = friction angle
C'    = effective cohesion
Su    = Undrained shear strength (only for CLAY soils in undrained conditions, used as a cutoff strength in NL analysis)
Evc   = Virgin compression elastic modulus
Eur   = unloading/reloading elastic modulus
Kap   = Peak active thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kpp   = Peak passive thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kacv  = Constant volume active thrust coeff (only for clays, initial value)
Kpcv  = Constant volume passive thrust coeff  (only for clays, initial value).
Spring models= spring model (LIN= constant E over the soil layer height , EXP=exponential , SIMC=simplified winkler)
LIN= Linear-Elastic-Perfectly Plastic,
EXP: Exponential, SUB: Modulus of Subgrade Reaction

Attachment Figure C.3-6
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SIMC= Simplified Clay mode

SOIL BORINGS
Top Elev= superior SOil level
Soil type= type of the soil (sand , clay , etc)
OCR=       overconsolidation ratio
K0=        at rest coefficient

1115- CH (-102 t-102

1114- CH (-93 to -93

0.5113- SP (-83 to --83

0.74112- ML (-71 to -71

1111- SP (-68 to --68

0.74110- ML (-62 to -62

0.5109- SP (-58 to --58

0.74108- ML (-54 to -54

1107- CH (-45  to -45

1106- CH (-40 to -40

1105- CH (-32 to -32

1104- CH (-26 TO -26

1103- CH (-15  to -15

1102- CH (-6 TO --6

1101- CH (+3 TO 3

KoOCRSoil typeTop elev.

Name: Cell #3, pos: (-100, 0)

WALL DATA

Wall section 0: Wall 1

Attachment Figure C.3-7
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Wall type: Combined sheet pile wall
Top wall El: 9 ft   Bottom wall El: -70 ft
Hor. wall spacing: 10.29 ft   Wall thickness = 5.5 ft
Passive width below exc: 10.29 ft   Active width below exc: 10.29 ft Swater= 10.29 ft
Steel members fy = 50 ksi   Esteel = 29000 ksi
Wall friction: Ignored
Steel wall capacities are calculated with AISC 360-16 ALL.
Concrete capacities are calculated with ACI 318-11
Note: With ultimate capacities you may have to use a structural safety factor.
Steel sheet pile properties

Table: Steel Sheet Pile Cross Sectional Properties

1663268.8107870.5204.2327.11079325.1PP60X0.62AZ 38-700NPA 60/19-700

(in)(in)(in)(in)(in3)(in4)(in^2)(in3/ft)(in4/ft)(in2/ft)

Pile twPile tfPile bfPile DPile SxxPile IxxPile ASxxIxxAPilesSheetDES

GENERAL WALL DATA
Hor wall spacing= Wall horizontal spacing
Passive width below exc= spacing for passive thrust pressure for classic analysis
f'c=fck= cylindrical concrete resistance
fyk=fy= steel rebar characteristic resistance
Econc= Concrete Elastic modulus
fctk= characteristic Concrete tension
Esteel= steel elastic modulus
TABULAR DATA (principal parameters)
1) Diaphragm wall (rectangular cross section)
N/A= data not available
Fy=fyk

Attachment Figure C.3-8

Company: Ard.am.:m - Associiatias , Inc. 

Engm=: George Segr,e 
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F'c=fck
D=wall thickness
B=wall width
2)Steel sheet pile
DES=shape (Z or U)
W=width per unit of length
A=area
h=height
t=horizontal part thickness
b=width of the single sheet pile part
s=inclined part thickness
Ixx=strong axis inertia (per unit of length)
Sxx=strong axis section modulus (per unit of length)
3)Secant piles wall, Tangent piles wall, soldier piles, soldier piles and timber lagging
W=weight per unit of length
A=area
D=diameter
tw=web thickness
tp= pipe thickness
bf=flange width
tf= flange thickness
k= flange thickness+stem base height
Ixx= strong axis inertia modulus (per unit of length)
Sxx= strong axis section modulus (per unit of length)
rx=radius of gyration about X axis
ry=radius of gyration about Y axis
Iyy=weak axis inertia modulus (per unit of length)
Syy=weak axis section modulus (per unit of length)
rT=radius of gyration for torsion
Cw= warping constant

Attachment Figure C.3-9
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GENERAL ANALYSIS CRITERIA
Summary of stage assumptions

Free Earth1.5Kp/MN/AN/AKaConventionalStage 7

Free Earth1Kp/MN/AN/AKaConventionalStage 6

Free Earth1.5Kp/MN/AN/AKaConventionalStage 5

Free Earth1Kp/MN/AN/AKaConventionalStage 4

Free Earth1.25Kp/MN/AN/AKaConventionalStage 3

Free Earth1Kp/MN/AN/AKaConventionalStage 2

Free Earth1.25Kp/MN/AN/AKaConventionalStage 1

Free Earth1Kp/MN/AN/AKaConventionalStage 0

MethodMultPress(%)PressMethod

ContleResResistHtr T/Bka-MultDriveAnalysisName

2.0661.4481.4481.6N/ASimple spanStage 7

3.12.1722.1721.6N/ASimple spanStage 6

1.9271.3781.3781.6N/ASimple spanStage 5

2.8912.0662.0661.6N/ASimple spanStage 4

2.0921.3931.3931.6N/ASimple spanStage 3

2.6151.7411.7411.6N/ASimple spanStage 2

1.9641.3281.3281.6N/ASimple spanStage 1

2.4551.661.661.6N/ASimple spanStage 0

FSpasFSrotFDtoeFSwallInclModel

ToeToeMin ToeUsedAxialSupportName

Name=excavation stage name
Analysis method

springs = Elastoplastic spring analysis used
DR      = Drained condition for CLAY model
U       = Undrained condition for CLAY model for all the soils
Up      = Undrained condition just for selected soil

Limit equilibrium analysis settings
Drive press:
             Ka (Active pressure diagram), Ka-Trap = Trapezoid apparent diagram from active pressures x multiplier,
             FHWA= Federal Highway Administration apparent pressure diagrams.
             Ko = At-rest lateral earth pressures.
             Peck = Peck 1969 Apparent earth pressure diagrams.
             2 Step rect = Two step rectangular apparent earth pressure diagram.
             User def.   = User defined apparent earth pressure diagram.
             Ka+d (and so on) indicates that wall friction is applied
ka mult       = multiplication factor for Ka when Ka-Trap is selected
Htr T/B (%)   = trapezoidal pressure scheme, top and bottom triangular percentage of excavation depth H
Resit press   = Kp (passive earth pressures)
Res Mult      = Safety factor applied directly on resisting pressures (
COntle Method = cantilever analysis method for limit equilibrium analysis.
Support Model:  Method for calculating support reactions in limit-equlibrium analysis.
                Beam= support reactions beam analysis (uses Blum's method).
                Trib= support reactions from tributary height calculations (Can be applied with apparent diagrams).
Axial Incl    = Axial loads included for structural design

Attachment Figure C.3-10
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Used FS wall  = Safety factor for axial+bending wall resistance to divide ultimate wall capacities.
Min FD Toe= embedded minimum safety factor (for limit equilibrium analysis)
Toe FS rot= rotation safety factor (classic for limit equilibrium analysis)
Toe FSpas= driving/resisting pressure safety factor (for limit equilibrium analysis)

A sequence of figures for each excavation stage is reported

EXCAVATION STAGES SKETCHES

Attachment Figure C.3-11
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STRUCTURAL MATERIALS DATA

(kcf)(ksi)(ksi)(ksi)

Density gElastic EFuStrength FyName

Steel

0.492900072.550A50

0.49290005836A36

(% of Fc')(kcf)(ksi)(ksi)

Tension Strength FtDensity gElastic EStrength Fc'Name

Concrete

100.1544156Fc 6ksi

100.1540315Fc 5ksi

100.1536054Fc 4ksi

100.1531223Fc 3ksi

(ksi)(ksi)

Elastic EStrength FyName

Steel rebar

30434.865.2B450C

30434.872.5S500

30434.859.4S410

29000270Strands 270 ksi

29000150Grade 150

2900080Grade 80

2900075Grade 75

2900060Grade 60

(ksi)(kcf)(ksi)(ksi)(ksi)

Elastic EDensity gUltimate Shear Strength FvuUltimate Tensile Strength FtuUltimate Bending Srtength FbuName

Wood

8000.050.611Regular grade

10000.050.81.41.6Construction Timb

STEEL
Name=material name
fy=fyk= characteristc resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
CONCRETE
Name=material name
f'c=fck= cylindrical resistance for concrete (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
Tension strength=ft=fctk= characteristic tension resistance for concrete
STEEL REBARS
Name=material name
fy=fyk= characteristic resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
WOOD
Name=material name
Fb=fbk= Ultimate bending strength
Ftu=ftuk= Ultimate tensile strength

Attachment Figure C.3-29
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Fvu=fvuk= Ultimate shear strength
Density g= specific weight
Elastic E= Elastic modulus

Attachment Figure C.3-30



Project: San Jacinto Waste Pits
Results for Design Section 0: Base model
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SOIL DATA

LinearTrue2.560.392.560.3933002626400002612512515- CH (-102 t

LinearTrue2.560.392.560.3933002626350002612512514- CH (-93 to 

LinearTrueN/AN/A30.333300N/AN/AN/A03013013013- SP (-83 to 

LinearTrueN/AN/A2.770.363300N/AN/AN/A02811711712- ML (-71 t

LinearTrueN/AN/A30.333300N/AN/AN/A03013013011- SP (-68 to 

LinearTrueN/AN/A2.770.363300N/AN/AN/A02811711710- ML (-62 t

LinearTrueN/AN/A30.333300N/AN/AN/A03013013009- SP (-58 to 

LinearTrueN/AN/A2.770.363300N/AN/AN/A02811711708- ML (-54 t

LinearTrue2.560.392.560.3933002626330002612512507- CH (-45  t

LinearTrue2.560.392.560.393626.32626173002612512506- CH (-40 to 

LinearTrue30.332.120.473417.543021.1100002612012005- CH (-32 to 

LinearTrue2.560.392.560.393521.922626125002612412404- CH (-26 T

LinearTrue2.280.442.280.443150232335002311011003- CH (-15  t

LinearTrue2.560.3930.3336026182500011011002- CH (-6 TO 

EXPTrue2.280.442.280.443300232350002311511501- CH (+3 TO 

ModelNLNLNLNL(-)(ksf)(deg)(deg)(psf)(psf)(deg)(pcf)(pcf)

ColorSpringVarykPcvkAcvkPpkAprEurEloadFRcvFRpSuC'Frictg dryg totName

-000--0.80.56200.10.3515- CH (-102 t

-000--0.80.56200.10.3514- CH (-93 to 

-000--0.80.5--0.3513- SP (-83 to 

-000--0.80.531--0.3512- ML (-71 t

-000--0.80.5--0.3511- SP (-68 to 

-000--0.80.531--0.3510- ML (-62 t

-000--0.80.5--0.2509- SP (-58 to 

-000--0.80.531--0.308- ML (-54 t

-000--0.80.56200.10.3507- CH (-45  t

-7019.329--0.50.56200.10.3506- CH (-40 to 

-3012.118.1--0.5000.10.4505- CH (-32 to 

-3014.521.8--0.50.56200.10.3504- CH (-26 T

-208.713--0.50.60900.10.403- CH (-15  t

-203.45.1--0.5100.10.302- CH (-6 TO 

-204.87.2010.50.60900.10.401- CH (+3 TO 

(ksi)(k/ft3)(psi)(psi)(0 to 1)(0 to 1)--(clays)(clays)v

PLkS.nailsqNailsqSkinaV.EXPaH.EXPnOCRko.NCMin shMin KaPoissonName

gtot  = total soil specific  weight
gdry  = dry weigth of the soil
Frict = friction angle
C'    = effective cohesion
Su    = Undrained shear strength (only for CLAY soils in undrained conditions, used as a cutoff strength in NL analysis)
Evc   = Virgin compression elastic modulus
Eur   = unloading/reloading elastic modulus
Kap   = Peak active thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kpp   = Peak passive thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kacv  = Constant volume active thrust coeff (only for clays, initial value)
Kpcv  = Constant volume passive thrust coeff  (only for clays, initial value).
Spring models= spring model (LIN= constant E over the soil layer height , EXP=exponential , SIMC=simplified winkler)
LIN= Linear-Elastic-Perfectly Plastic,
EXP: Exponential, SUB: Modulus of Subgrade Reaction

Attachment Figure C.3-32
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SIMC= Simplified Clay mode

SOIL BORINGS
Top Elev= superior SOil level
Soil type= type of the soil (sand , clay , etc)
OCR=       overconsolidation ratio
K0=        at rest coefficient

1115- CH (-102 t-102

0.56114- CH (-93 to -93

0.5113- SP (-83 to --83

0.53112- ML (-71 to -71

0.5111- SP (-68 to --68

0.53110- ML (-62 to -62

0.5109- SP (-58 to --58

0.53108- ML (-54 to -54

0.56107- CH (-45  to -45

0.56106- CH (-40 to -40

0105- CH (-32 to -32

0.56104- CH (-26 TO -26

0.61103- CH (-15  to -15

1102- CH (-6 TO --6

0.61101- CH (+3 TO 3

KoOCRSoil typeTop elev.

Name: Cell #3, pos: (-100, 0)

WALL DATA

Wall section 0: Wall 1

Attachment Figure C.3-33
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Wall type: Combined sheet pile wall
Top wall El: 9 ft   Bottom wall El: -120 ft
Hor. wall spacing: 10.29 ft   Wall thickness = 5.5 ft
Passive width below exc: 10.29 ft   Active width below exc: 10.29 ft Swater= 10.29 ft
Steel members fy = 50 ksi   Esteel = 29000 ksi
Wall friction: Ignored
Steel wall capacities are calculated with AISC 360-16 ALL.
Concrete capacities are calculated with ACI 318-11
Note: With ultimate capacities you may have to use a structural safety factor.
Steel sheet pile properties

Table: Steel Sheet Pile Cross Sectional Properties

1663268.8107870.5204.2327.11079325.1PP60X0.62AZ 38-700NPA 60/19-700

(in)(in)(in)(in)(in3)(in4)(in^2)(in3/ft)(in4/ft)(in2/ft)

Pile twPile tfPile bfPile DPile SxxPile IxxPile ASxxIxxAPilesSheetDES

GENERAL WALL DATA
Hor wall spacing= Wall horizontal spacing
Passive width below exc= spacing for passive thrust pressure for classic analysis
f'c=fck= cylindrical concrete resistance
fyk=fy= steel rebar characteristic resistance
Econc= Concrete Elastic modulus
fctk= characteristic Concrete tension
Esteel= steel elastic modulus
TABULAR DATA (principal parameters)
1) Diaphragm wall (rectangular cross section)
N/A= data not available
Fy=fyk

Attachment Figure C.3-34

Company: Ard.am.:m - Associiatias , Inc. 

Engm=: George Segr,e 
Wall sketch 

Deep Exc;;rv-;;.tion LCC 

I I I I I I I I I I I 



8/26

F'c=fck
D=wall thickness
B=wall width
2)Steel sheet pile
DES=shape (Z or U)
W=width per unit of length
A=area
h=height
t=horizontal part thickness
b=width of the single sheet pile part
s=inclined part thickness
Ixx=strong axis inertia (per unit of length)
Sxx=strong axis section modulus (per unit of length)
3)Secant piles wall, Tangent piles wall, soldier piles, soldier piles and timber lagging
W=weight per unit of length
A=area
D=diameter
tw=web thickness
tp= pipe thickness
bf=flange width
tf= flange thickness
k= flange thickness+stem base height
Ixx= strong axis inertia modulus (per unit of length)
Sxx= strong axis section modulus (per unit of length)
rx=radius of gyration about X axis
ry=radius of gyration about Y axis
Iyy=weak axis inertia modulus (per unit of length)
Syy=weak axis section modulus (per unit of length)
rT=radius of gyration for torsion
Cw= warping constant

Attachment Figure C.3-35
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GENERAL ANALYSIS CRITERIA
Summary of stage assumptions

Free Earth1.5Kp/MN/AN/AKaConventionalStage 7

Free Earth1Kp/MN/AN/AKaConventionalStage 6

Free Earth1.5Kp/MN/AN/AKaConventionalStage 5

Free Earth1Kp/MN/AN/AKaConventionalStage 4

Free Earth1.25Kp/MN/AN/AKaConventionalStage 3

Free Earth1Kp/MN/AN/AKaConventionalStage 2

Free Earth1.25Kp/MN/AN/AKaConventionalStage 1

Free Earth1Kp/MN/AN/AKaConventionalStage 0

MethodMultPress(%)PressMethod

ContleResResistHtr T/Bka-MultDriveAnalysisName

2.3321.6621.5791.6N/ASimple spanStage 7

3.4982.4932.0961.6N/ASimple spanStage 6

2.0521.4181.3731.6N/ASimple spanStage 5

3.0772.1271.8351.6N/ASimple spanStage 4

2.4291.6431.5141.6N/ASimple spanStage 3

3.0362.0541.7681.6N/ASimple spanStage 2

2.1711.4391.361.6N/ASimple spanStage 1

2.7141.7991.5961.6N/ASimple spanStage 0

FSpasFSrotFDtoeFSwallInclModel

ToeToeMin ToeUsedAxialSupportName

Name=excavation stage name
Analysis method

springs = Elastoplastic spring analysis used
DR      = Drained condition for CLAY model
U       = Undrained condition for CLAY model for all the soils
Up      = Undrained condition just for selected soil

Limit equilibrium analysis settings
Drive press:
             Ka (Active pressure diagram), Ka-Trap = Trapezoid apparent diagram from active pressures x multiplier,
             FHWA= Federal Highway Administration apparent pressure diagrams.
             Ko = At-rest lateral earth pressures.
             Peck = Peck 1969 Apparent earth pressure diagrams.
             2 Step rect = Two step rectangular apparent earth pressure diagram.
             User def.   = User defined apparent earth pressure diagram.
             Ka+d (and so on) indicates that wall friction is applied
ka mult       = multiplication factor for Ka when Ka-Trap is selected
Htr T/B (%)   = trapezoidal pressure scheme, top and bottom triangular percentage of excavation depth H
Resit press   = Kp (passive earth pressures)
Res Mult      = Safety factor applied directly on resisting pressures (
COntle Method = cantilever analysis method for limit equilibrium analysis.
Support Model:  Method for calculating support reactions in limit-equlibrium analysis.
                Beam= support reactions beam analysis (uses Blum's method).
                Trib= support reactions from tributary height calculations (Can be applied with apparent diagrams).
Axial Incl    = Axial loads included for structural design

Attachment Figure C.3-36
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Used FS wall  = Safety factor for axial+bending wall resistance to divide ultimate wall capacities.
Min FD Toe= embedded minimum safety factor (for limit equilibrium analysis)
Toe FS rot= rotation safety factor (classic for limit equilibrium analysis)
Toe FSpas= driving/resisting pressure safety factor (for limit equilibrium analysis)

A sequence of figures for each excavation stage is reported

EXCAVATION STAGES SKETCHES

Attachment Figure C.3-37
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Project: San Jacinto Waste Pits Date: 4/29/2020

Project No.: 18-2876 Pile Type Selected in DeepEx:

DeepEx Summary Page - Northern Impoundment (Cell #3 @ Sta. 5+00)

Top of Wall = 9.0 ft., NAVD88 Design Tip Elev. = -97.0 ft., NAVD88

Governing Tip Elev. = -96.14 ft., NAVD88 Design Length of Sheeting = 106.0 ft.

Length of Sheetting = 105.14 ft.

Use = 106.0 ft.

Water (Driving) Water (Passive) Tip Elev. Max Moment Max Shear Deflection

(ft., NAVD88) (ft., NAVD88) (ft., NAVD88) (kip-ft/ft.) (kip/ft.) (in)

Open excavation - degraded 9 -8 1.00 1.00 -51.04 435.35 91.21 2.65

Open excavation - degraded 9 -8 1.00 1.25 -54.99 -- -- --

Open excavation - degraded 9 -4 1.00 1.00 -47.88 330.78 68.80 1.76

Open excavation - degraded 9 -4 1.00 1.25 -51.83 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 -45.90 249.50 50.46 1.15

Open excavation - degraded 5 -8 1.00 1.50 -53.41 -- -- --

Open excavation - degraded 5 -4 1.00 1.00 -41.56 171.51 32.76 0.62

Open excavation - degraded 5 -4 1.00 1.50 -49.46 -- -- --

Open excavation - degraded 9 -8 1.00 1.00 -85.17 1,533.84 139.59 23.04

Open excavation - degraded 9 -8 1.00 1.25 -96.14 -- -- --

Open excavation - degraded 9 -4 1.00 1.00 -79.36 1,186.64 116.90 15.72

Open excavation - degraded 9 -4 1.00 1.25 -89.04 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 -77.43 1,001.73 107.68 12.36

Open excavation - degraded 5 -8 1.00 1.50 -95.49 -- -- --

Open excavation - degraded 5 -4 1.00 1.00 -71.00 712.90 86.02 7.59

Open excavation - degraded 5 -4 1.00 1.50 -86.46 -- -- --

-96.14 1,533.84 139.59 23.04

PAZ66/AZ38-700N

Condition Case Description FS Active FS Passive

Q-Case 1

Q-Case 2

Q-Case 3

Q-Case 4

S-Case 1

S-Case 2

S-Case 3

S-Case 4

Governing Value:

18-2876
Attachment Figure C.3-54~ . • Ardaman 

W & Associates, Inc. 
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STRUCTURAL MATERIALS DATA

(kcf)(ksi)(ksi)(ksi)

Density gElastic EFuStrength FyName

Steel

0.492900072.550A50

0.49290005836A36

(% of Fc')(kcf)(ksi)(ksi)

Tension Strength FtDensity gElastic EStrength Fc'Name

Concrete

100.1544156Fc 6ksi

100.1540315Fc 5ksi

100.1536054Fc 4ksi

100.1531223Fc 3ksi

(ksi)(ksi)

Elastic EStrength FyName

Steel rebar

30434.865.2B450C

30434.872.5S500

30434.859.4S410

29000270Strands 270 ksi

29000150Grade 150

2900080Grade 80

2900075Grade 75

2900060Grade 60

(ksi)(kcf)(ksi)(ksi)(ksi)

Elastic EDensity gUltimate Shear Strength FvuUltimate Tensile Strength FtuUltimate Bending Srtength FbuName

Wood

8000.050.611Regular grade

10000.050.81.41.6Construction Timb

STEEL
Name=material name
fy=fyk= characteristc resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
CONCRETE
Name=material name
f'c=fck= cylindrical resistance for concrete (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
Tension strength=ft=fctk= characteristic tension resistance for concrete
STEEL REBARS
Name=material name
fy=fyk= characteristic resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
WOOD
Name=material name
Fb=fbk= Ultimate bending strength
Ftu=ftuk= Ultimate tensile strength

Attachment Figure C.3-56
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Fvu=fvuk= Ultimate shear strength
Density g= specific weight
Elastic E= Elastic modulus

Attachment Figure C.3-57



Project: San Jacinto Waste Pits
Results for Design Section 0: Base model

Attachment Figure C.3-58
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SOIL DATA

LinearTrue0.330.3330.3333000040000012512515- CH (-102 t

LinearTrue0.330.3330.3333000035000012512514- CH (-93 to 

LinearTrueN/AN/A30.333300N/AN/AN/A03013013013- SP (-83 to 

LinearTrueN/AN/A1.70.593300N/AN/AN/A2001511711712- ML (-71 t

LinearTrueN/AN/A30.333300N/AN/AN/A03013013011- SP (-68 to 

LinearTrueN/AN/A1.70.593300N/AN/AN/A2001511711710- ML (-62 t

LinearTrueN/AN/A30.333300N/AN/AN/A03013013009- SP (-58 to 

LinearTrueN/AN/A1.70.593300N/AN/AN/A2001511711708- ML (-54 t

LinearTrue0.330.333.260.3133000033000012512507- CH (-45  t

LinearTrue11113626.30017300012512506- CH (-40 to 

LinearTrue30.332.120.473417.543021.110000012012005- CH (-32 to 

LinearTrue11113521.920012500012412404- CH (-26 T

LinearTrue11113150003500011011003- CH (-15  t

LinearTrue2.560.3930.3336026182500011011002- CH (-6 TO 

EXPTrue11113300005000011511501- CH (+3 TO 

ModelNLNLNLNL(-)(ksf)(deg)(deg)(psf)(psf)(deg)(pcf)(pcf)

ColorSpringVarykPcvkAcvkPpkAprEurEloadFRcvFRpSuC'Frictg dryg totName

-000--0.8100.10.3515- CH (-102 t

-000--0.8100.10.3514- CH (-93 to 

-000--0.80.5--0.3513- SP (-83 to 

-000--0.80.741--0.3512- ML (-71 t

-000--0.80.5--0.3511- SP (-68 to 

-000--0.80.741--0.3510- ML (-62 t

-000--0.80.5--0.2509- SP (-58 to 

-000--0.80.741--0.308- ML (-54 t

-000--0.8100.10.3507- CH (-45  t

-7019.329--0.5100.10.3506- CH (-40 to 

-3012.118.1--0.5100.10.4505- CH (-32 to 

-3014.521.8--0.5100.10.3504- CH (-26 T

-208.713--0.5100.10.403- CH (-15  t

-203.45.1--0.5100.10.302- CH (-6 TO 

-204.87.2010.5100.10.401- CH (+3 TO 

(ksi)(k/ft3)(psi)(psi)(0 to 1)(0 to 1)--(clays)(clays)v

PLkS.nailsqNailsqSkinaV.EXPaH.EXPnOCRko.NCMin shMin KaPoissonName

gtot  = total soil specific  weight
gdry  = dry weigth of the soil
Frict = friction angle
C'    = effective cohesion
Su    = Undrained shear strength (only for CLAY soils in undrained conditions, used as a cutoff strength in NL analysis)
Evc   = Virgin compression elastic modulus
Eur   = unloading/reloading elastic modulus
Kap   = Peak active thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kpp   = Peak passive thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kacv  = Constant volume active thrust coeff (only for clays, initial value)
Kpcv  = Constant volume passive thrust coeff  (only for clays, initial value).
Spring models= spring model (LIN= constant E over the soil layer height , EXP=exponential , SIMC=simplified winkler)
LIN= Linear-Elastic-Perfectly Plastic,
EXP: Exponential, SUB: Modulus of Subgrade Reaction

Attachment Figure C.3-59
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SIMC= Simplified Clay mode

SOIL BORINGS
Top Elev= superior SOil level
Soil type= type of the soil (sand , clay , etc)
OCR=       overconsolidation ratio
K0=        at rest coefficient

1115- CH (-102 t-102

1114- CH (-93 to -93

0.5113- SP (-83 to --83

0.74112- ML (-71 to -71

1111- SP (-68 to --68

0.74110- ML (-62 to -62

0.5109- SP (-58 to --58

0.74108- ML (-54 to -54

1107- CH (-45  to -45

1106- CH (-40 to -40

1105- CH (-32 to -32

1104- CH (-26 TO -26

1103- CH (-15  to -15

1102- CH (-6 TO --6

1101- CH (+3 TO 3

KoOCRSoil typeTop elev.

Name: Cell #3, pos: (-100, 0)

WALL DATA

Wall section 0: Wall 1

Attachment Figure C.3-60
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Wall type: Combined sheet pile wall
Top wall El: 9 ft   Bottom wall El: -70 ft
Hor. wall spacing: 10.29 ft   Wall thickness = 5.5 ft
Passive width below exc: 10.29 ft   Active width below exc: 10.29 ft Swater= 10.29 ft
Steel members fy = 50 ksi   Esteel = 29000 ksi
Wall friction: Ignored
Steel wall capacities are calculated with AISC 360-16 ALL.
Concrete capacities are calculated with ACI 318-11
Note: With ultimate capacities you may have to use a structural safety factor.
Steel sheet pile properties

Table: Steel Sheet Pile Cross Sectional Properties

1663268.8107870.5204.2327.11079325.1PP60X0.62AZ 38-700NPA 60/19-700

(in)(in)(in)(in)(in3)(in4)(in^2)(in3/ft)(in4/ft)(in2/ft)

Pile twPile tfPile bfPile DPile SxxPile IxxPile ASxxIxxAPilesSheetDES

GENERAL WALL DATA
Hor wall spacing= Wall horizontal spacing
Passive width below exc= spacing for passive thrust pressure for classic analysis
f'c=fck= cylindrical concrete resistance
fyk=fy= steel rebar characteristic resistance
Econc= Concrete Elastic modulus
fctk= characteristic Concrete tension
Esteel= steel elastic modulus
TABULAR DATA (principal parameters)
1) Diaphragm wall (rectangular cross section)
N/A= data not available
Fy=fyk

Attachment Figure C.3-61
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F'c=fck
D=wall thickness
B=wall width
2)Steel sheet pile
DES=shape (Z or U)
W=width per unit of length
A=area
h=height
t=horizontal part thickness
b=width of the single sheet pile part
s=inclined part thickness
Ixx=strong axis inertia (per unit of length)
Sxx=strong axis section modulus (per unit of length)
3)Secant piles wall, Tangent piles wall, soldier piles, soldier piles and timber lagging
W=weight per unit of length
A=area
D=diameter
tw=web thickness
tp= pipe thickness
bf=flange width
tf= flange thickness
k= flange thickness+stem base height
Ixx= strong axis inertia modulus (per unit of length)
Sxx= strong axis section modulus (per unit of length)
rx=radius of gyration about X axis
ry=radius of gyration about Y axis
Iyy=weak axis inertia modulus (per unit of length)
Syy=weak axis section modulus (per unit of length)
rT=radius of gyration for torsion
Cw= warping constant

Attachment Figure C.3-62
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GENERAL ANALYSIS CRITERIA
Summary of stage assumptions

Free Earth1.5Kp/MN/AN/AKaConventionalStage 7

Free Earth1Kp/MN/AN/AKaConventionalStage 6

Free Earth1.5Kp/MN/AN/AKaConventionalStage 5

Free Earth1Kp/MN/AN/AKaConventionalStage 4

Free Earth1.25Kp/MN/AN/AKaConventionalStage 3

Free Earth1Kp/MN/AN/AKaConventionalStage 2

Free Earth1.25Kp/MN/AN/AKaConventionalStage 1

Free Earth1Kp/MN/AN/AKaConventionalStage 0

MethodMultPress(%)PressMethod

ContleResResistHtr T/Bka-MultDriveAnalysisName

1.9351.3561.3561.6N/ASimple spanStage 7

2.9022.0342.0341.6N/ASimple spanStage 6

1.8091.2911.2911.6N/ASimple spanStage 5

2.7141.9371.9371.6N/ASimple spanStage 4

1.991.3381.3381.6N/ASimple spanStage 3

2.4871.6721.6721.6N/ASimple spanStage 2

1.8721.2771.2771.6N/ASimple spanStage 1

2.341.5961.5961.6N/ASimple spanStage 0

FSpasFSrotFDtoeFSwallInclModel

ToeToeMin ToeUsedAxialSupportName

Name=excavation stage name
Analysis method

springs = Elastoplastic spring analysis used
DR      = Drained condition for CLAY model
U       = Undrained condition for CLAY model for all the soils
Up      = Undrained condition just for selected soil

Limit equilibrium analysis settings
Drive press:
             Ka (Active pressure diagram), Ka-Trap = Trapezoid apparent diagram from active pressures x multiplier,
             FHWA= Federal Highway Administration apparent pressure diagrams.
             Ko = At-rest lateral earth pressures.
             Peck = Peck 1969 Apparent earth pressure diagrams.
             2 Step rect = Two step rectangular apparent earth pressure diagram.
             User def.   = User defined apparent earth pressure diagram.
             Ka+d (and so on) indicates that wall friction is applied
ka mult       = multiplication factor for Ka when Ka-Trap is selected
Htr T/B (%)   = trapezoidal pressure scheme, top and bottom triangular percentage of excavation depth H
Resit press   = Kp (passive earth pressures)
Res Mult      = Safety factor applied directly on resisting pressures (
COntle Method = cantilever analysis method for limit equilibrium analysis.
Support Model:  Method for calculating support reactions in limit-equlibrium analysis.
                Beam= support reactions beam analysis (uses Blum's method).
                Trib= support reactions from tributary height calculations (Can be applied with apparent diagrams).
Axial Incl    = Axial loads included for structural design

Attachment Figure C.3-63
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Used FS wall  = Safety factor for axial+bending wall resistance to divide ultimate wall capacities.
Min FD Toe= embedded minimum safety factor (for limit equilibrium analysis)
Toe FS rot= rotation safety factor (classic for limit equilibrium analysis)
Toe FSpas= driving/resisting pressure safety factor (for limit equilibrium analysis)

A sequence of figures for each excavation stage is reported

EXCAVATION STAGES SKETCHES

Attachment Figure C.3-64
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STRUCTURAL MATERIALS DATA

(kcf)(ksi)(ksi)(ksi)

Density gElastic EFuStrength FyName

Steel

0.492900072.550A50

0.49290005836A36

(% of Fc')(kcf)(ksi)(ksi)

Tension Strength FtDensity gElastic EStrength Fc'Name

Concrete

100.1544156Fc 6ksi

100.1540315Fc 5ksi

100.1536054Fc 4ksi

100.1531223Fc 3ksi

(ksi)(ksi)

Elastic EStrength FyName

Steel rebar

30434.865.2B450C

30434.872.5S500

30434.859.4S410

29000270Strands 270 ksi

29000150Grade 150

2900080Grade 80

2900075Grade 75

2900060Grade 60

(ksi)(kcf)(ksi)(ksi)(ksi)

Elastic EDensity gUltimate Shear Strength FvuUltimate Tensile Strength FtuUltimate Bending Srtength FbuName

Wood

8000.050.611Regular grade

10000.050.81.41.6Construction Timb

STEEL
Name=material name
fy=fyk= characteristc resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
CONCRETE
Name=material name
f'c=fck= cylindrical resistance for concrete (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
Tension strength=ft=fctk= characteristic tension resistance for concrete
STEEL REBARS
Name=material name
fy=fyk= characteristic resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
WOOD
Name=material name
Fb=fbk= Ultimate bending strength
Ftu=ftuk= Ultimate tensile strength

Attachment Figure C.3-82
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Fvu=fvuk= Ultimate shear strength
Density g= specific weight
Elastic E= Elastic modulus
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Project: San Jacinto Waste Pits
Results for Design Section 0: Base model
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SOIL DATA

LinearTrue2.560.392.560.3933002626400002612512515- CH (-102 t

LinearTrue2.560.392.560.3933002626350002612512514- CH (-93 to 

LinearTrueN/AN/A30.333300N/AN/AN/A03013013013- SP (-83 to 

LinearTrueN/AN/A2.770.363300N/AN/AN/A02811711712- ML (-71 t

LinearTrueN/AN/A30.333300N/AN/AN/A03013013011- SP (-68 to 

LinearTrueN/AN/A2.770.363300N/AN/AN/A02811711710- ML (-62 t

LinearTrueN/AN/A30.333300N/AN/AN/A03013013009- SP (-58 to 

LinearTrueN/AN/A2.770.363300N/AN/AN/A02811711708- ML (-54 t

LinearTrue2.560.392.560.3933002626330002612512507- CH (-45  t

LinearTrue2.560.392.560.393626.32626173002612512506- CH (-40 to 

LinearTrue30.332.120.473417.543021.1100002612012005- CH (-32 to 

LinearTrue2.560.392.560.393521.922626125002612412404- CH (-26 T

LinearTrue2.280.442.280.443150232335002311011003- CH (-15  t

LinearTrue2.560.3930.33360261825002311011002- CH (-6 TO 

EXPTrue2.280.442.280.443300232350002311511501- CH (+3 TO 

ModelNLNLNLNL(-)(ksf)(deg)(deg)(psf)(psf)(deg)(pcf)(pcf)

ColorSpringVarykPcvkAcvkPpkAprEurEloadFRcvFRpSuC'Frictg dryg totName

-000--0.80.56200.10.3515- CH (-102 t

-000--0.80.56200.10.3514- CH (-93 to 

-000--0.80.5--0.3513- SP (-83 to 

-000--0.80.531--0.3512- ML (-71 t

-000--0.80.5--0.3511- SP (-68 to 

-000--0.80.531--0.3510- ML (-62 t

-000--0.80.5--0.2509- SP (-58 to 

-000--0.80.531--0.308- ML (-54 t

-000--0.80.56200.10.3507- CH (-45  t

-7019.329--0.50.56200.10.3506- CH (-40 to 

-3012.118.1--0.5000.10.4505- CH (-32 to 

-3014.521.8--0.50.56200.10.3504- CH (-26 T

-208.713--0.50.60900.10.403- CH (-15  t

-203.45.1--0.5000.10.302- CH (-6 TO 

-204.87.2010.50.60900.10.401- CH (+3 TO 

(ksi)(k/ft3)(psi)(psi)(0 to 1)(0 to 1)--(clays)(clays)v

PLkS.nailsqNailsqSkinaV.EXPaH.EXPnOCRko.NCMin shMin KaPoissonName

gtot  = total soil specific  weight
gdry  = dry weigth of the soil
Frict = friction angle
C'    = effective cohesion
Su    = Undrained shear strength (only for CLAY soils in undrained conditions, used as a cutoff strength in NL analysis)
Evc   = Virgin compression elastic modulus
Eur   = unloading/reloading elastic modulus
Kap   = Peak active thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kpp   = Peak passive thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kacv  = Constant volume active thrust coeff (only for clays, initial value)
Kpcv  = Constant volume passive thrust coeff  (only for clays, initial value).
Spring models= spring model (LIN= constant E over the soil layer height , EXP=exponential , SIMC=simplified winkler)
LIN= Linear-Elastic-Perfectly Plastic,
EXP: Exponential, SUB: Modulus of Subgrade Reaction
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SIMC= Simplified Clay mode

SOIL BORINGS
Top Elev= superior SOil level
Soil type= type of the soil (sand , clay , etc)
OCR=       overconsolidation ratio
K0=        at rest coefficient

1115- CH (-102 t-102

0.56114- CH (-93 to -93

0.5113- SP (-83 to --83

0.53112- ML (-71 to -71

0.5111- SP (-68 to --68

0.53110- ML (-62 to -62

0.5109- SP (-58 to --58

0.53108- ML (-54 to -54

0.56107- CH (-45  to -45

0.56106- CH (-40 to -40

0105- CH (-32 to -32

0.56104- CH (-26 TO -26

0.61103- CH (-15  to -15

0102- CH (-6 TO --6

0.61101- CH (+3 TO 3

KoOCRSoil typeTop elev.

Name: Cell #3, pos: (-100, 0)

WALL DATA

Wall section 0: Wall 1

Attachment Figure C.3-86
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Wall type: Combined sheet pile wall
Top wall El: 9 ft   Bottom wall El: -120 ft
Hor. wall spacing: 10.29 ft   Wall thickness = 5.5 ft
Passive width below exc: 10.29 ft   Active width below exc: 10.29 ft Swater= 10.29 ft
Steel members fy = 50 ksi   Esteel = 29000 ksi
Wall friction: Ignored
Steel wall capacities are calculated with AISC 360-16 ALL.
Concrete capacities are calculated with ACI 318-11
Note: With ultimate capacities you may have to use a structural safety factor.
Steel sheet pile properties

Table: Steel Sheet Pile Cross Sectional Properties

1663268.8107870.5204.2327.11079325.1PP60X0.62AZ 38-700NPA 60/19-700

(in)(in)(in)(in)(in3)(in4)(in^2)(in3/ft)(in4/ft)(in2/ft)

Pile twPile tfPile bfPile DPile SxxPile IxxPile ASxxIxxAPilesSheetDES

GENERAL WALL DATA
Hor wall spacing= Wall horizontal spacing
Passive width below exc= spacing for passive thrust pressure for classic analysis
f'c=fck= cylindrical concrete resistance
fyk=fy= steel rebar characteristic resistance
Econc= Concrete Elastic modulus
fctk= characteristic Concrete tension
Esteel= steel elastic modulus
TABULAR DATA (principal parameters)
1) Diaphragm wall (rectangular cross section)
N/A= data not available
Fy=fyk

Attachment Figure C.3-87
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F'c=fck
D=wall thickness
B=wall width
2)Steel sheet pile
DES=shape (Z or U)
W=width per unit of length
A=area
h=height
t=horizontal part thickness
b=width of the single sheet pile part
s=inclined part thickness
Ixx=strong axis inertia (per unit of length)
Sxx=strong axis section modulus (per unit of length)
3)Secant piles wall, Tangent piles wall, soldier piles, soldier piles and timber lagging
W=weight per unit of length
A=area
D=diameter
tw=web thickness
tp= pipe thickness
bf=flange width
tf= flange thickness
k= flange thickness+stem base height
Ixx= strong axis inertia modulus (per unit of length)
Sxx= strong axis section modulus (per unit of length)
rx=radius of gyration about X axis
ry=radius of gyration about Y axis
Iyy=weak axis inertia modulus (per unit of length)
Syy=weak axis section modulus (per unit of length)
rT=radius of gyration for torsion
Cw= warping constant

Attachment Figure C.3-88



9/26

GENERAL ANALYSIS CRITERIA
Summary of stage assumptions

Free Earth1.5Kp/MN/AN/AKaConventionalStage 7

Free Earth1Kp/MN/AN/AKaConventionalStage 6

Free Earth1.5Kp/MN/AN/AKaConventionalStage 5

Free Earth1Kp/MN/AN/AKaConventionalStage 4

Free Earth1.25Kp/MN/AN/AKaConventionalStage 3

Free Earth1Kp/MN/AN/AKaConventionalStage 2

Free Earth1.25Kp/MN/AN/AKaConventionalStage 1

Free Earth1Kp/MN/AN/AKaConventionalStage 0

MethodMultPress(%)PressMethod

ContleResResistHtr T/Bka-MultDriveAnalysisName

2.271.6151.5461.6N/ASimple spanStage 7

3.4052.4222.0651.6N/ASimple spanStage 6

2.0031.3831.3481.6N/ASimple spanStage 5

3.0052.0751.8121.6N/ASimple spanStage 4

2.3721.6051.4831.6N/ASimple spanStage 3

2.9652.0061.7471.6N/ASimple spanStage 2

2.1261.4091.3351.6N/ASimple spanStage 1

2.6571.7621.5791.6N/ASimple spanStage 0

FSpasFSrotFDtoeFSwallInclModel

ToeToeMin ToeUsedAxialSupportName

Name=excavation stage name
Analysis method

springs = Elastoplastic spring analysis used
DR      = Drained condition for CLAY model
U       = Undrained condition for CLAY model for all the soils
Up      = Undrained condition just for selected soil

Limit equilibrium analysis settings
Drive press:
             Ka (Active pressure diagram), Ka-Trap = Trapezoid apparent diagram from active pressures x multiplier,
             FHWA= Federal Highway Administration apparent pressure diagrams.
             Ko = At-rest lateral earth pressures.
             Peck = Peck 1969 Apparent earth pressure diagrams.
             2 Step rect = Two step rectangular apparent earth pressure diagram.
             User def.   = User defined apparent earth pressure diagram.
             Ka+d (and so on) indicates that wall friction is applied
ka mult       = multiplication factor for Ka when Ka-Trap is selected
Htr T/B (%)   = trapezoidal pressure scheme, top and bottom triangular percentage of excavation depth H
Resit press   = Kp (passive earth pressures)
Res Mult      = Safety factor applied directly on resisting pressures (
COntle Method = cantilever analysis method for limit equilibrium analysis.
Support Model:  Method for calculating support reactions in limit-equlibrium analysis.
                Beam= support reactions beam analysis (uses Blum's method).
                Trib= support reactions from tributary height calculations (Can be applied with apparent diagrams).
Axial Incl    = Axial loads included for structural design

Attachment Figure C.3-89
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Used FS wall  = Safety factor for axial+bending wall resistance to divide ultimate wall capacities.
Min FD Toe= embedded minimum safety factor (for limit equilibrium analysis)
Toe FS rot= rotation safety factor (classic for limit equilibrium analysis)
Toe FSpas= driving/resisting pressure safety factor (for limit equilibrium analysis)

A sequence of figures for each excavation stage is reported

EXCAVATION STAGES SKETCHES

Attachment Figure C.3-90
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Project: San Jacinto Waste Pits Date: 4/29/2020

Project No.: 18-2876 Pile Type Selected in DeepEx:

DeepEx Summary Page - Northern Impoundment (Cell #3 @ Sta. 5+75 Left Wall)

Top of Wall = 9.0 ft., NAVD88 Design Tip Elev. = -117.0 ft., NAVD88

Governing Tip Elev. = -116.3 ft., NAVD88 Design Length of Sheeting = 126.0 ft.

Length of Sheetting = 125.3 ft.

Use = 126.0 ft.

Water (Driving) Water (Passive) Tip Elev. Max Moment Max Shear Deflection

(ft., NAVD88) (ft., NAVD88) (ft., NAVD88) (kip-ft/ft.) (kip/ft.) (in)

Open excavation - degraded 9 -22 1.00 1.00 -71.00 1,035.89 78.47 10.44

Open excavation - degraded 9 -22 1.00 1.25 -91.28 -- -- --

Open excavation - degraded 9 -8 1.00 1.00 -57.49 635.14 77.60 4.72

Open excavation - degraded 9 -8 1.00 1.25 -64.58 -- -- --

Open excavation - degraded 5 -22 1.00 1.00 -62.00 678.65 73.02 5.34

Open excavation - degraded 5 -22 1.00 1.50 -95.10 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 -51.49 365.06 69.85 2.21

Open excavation - degraded 5 -8 1.00 1.50 -60.76 -- -- --

Open excavation - degraded 9 -22 1.00 1.00 -95.30 2,289.37 183.23 42.58

Open excavation - degraded 9 -22 1.00 1.25 -110.70 -- -- --

Open excavation - degraded 9 -8 1.00 1.00 -80.60 1,312.19 127.89 17.80

Open excavation - degraded 9 -8 1.00 1.25 -90.40 -- -- --

Open excavation - degraded 5 -22 1.00 1.00 -88.30 1,642.87 150.16 25.85

Open excavation - degraded 5 -22 1.00 1.50 -116.30 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 -72.90 833.35 98.81 9.25

Open excavation - degraded 5 -8 1.00 1.50 -90.40 -- -- --

-116.30 2,289.37 183.23 42.58

PAZ66/AZ38-700N

Condition Case Description FS Active FS Passive

Q-Case 1

Q-Case 2

Q-Case 3

Q-Case 4

S-Case 1

S-Case 2

S-Case 3

S-Case 4

Governing Value:

18-2876
Attachment Figure C.3-107~ . • Ardaman 

W & Associates, Inc. 
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STRUCTURAL MATERIALS DATA

(kcf)(ksi)(ksi)(ksi)

Density gElastic EFuStrength FyName

Steel

0.492900072.550A50

0.49290005836A36

(% of Fc')(kcf)(ksi)(ksi)

Tension Strength FtDensity gElastic EStrength Fc'Name

Concrete

100.1544156Fc 6ksi

100.1540315Fc 5ksi

100.1536054Fc 4ksi

100.1531223Fc 3ksi

(ksi)(ksi)

Elastic EStrength FyName

Steel rebar

30434.865.2B450C

30434.872.5S500

30434.859.4S410

29000270Strands 270 ksi

29000150Grade 150

2900080Grade 80

2900075Grade 75

2900060Grade 60

(ksi)(kcf)(ksi)(ksi)(ksi)

Elastic EDensity gUltimate Shear Strength FvuUltimate Tensile Strength FtuUltimate Bending Srtength FbuName

Wood

8000.050.611Regular grade

10000.050.81.41.6Construction Timb

STEEL
Name=material name
fy=fyk= characteristc resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
CONCRETE
Name=material name
f'c=fck= cylindrical resistance for concrete (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
Tension strength=ft=fctk= characteristic tension resistance for concrete
STEEL REBARS
Name=material name
fy=fyk= characteristic resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
WOOD
Name=material name
Fb=fbk= Ultimate bending strength
Ftu=ftuk= Ultimate tensile strength

Attachment Figure C.3-109
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Fvu=fvuk= Ultimate shear strength
Density g= specific weight
Elastic E= Elastic modulus
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Project: San Jacinto Waste Pits
Results for Design Section 0: Base model
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SOIL DATA

LinearTrue0.330.3330.3333000040000012512515- CH (-102 t

LinearTrue0.330.3330.3333000035000012512514- CH (-93 to 

LinearTrueN/AN/A30.333300N/AN/AN/A03013013013- SP (-83 to 

LinearTrueN/AN/A1.70.593300N/AN/AN/A2001511711712- ML (-71 t

LinearTrueN/AN/A30.333300N/AN/AN/A03013013011- SP (-68 to 

LinearTrueN/AN/A1.70.593300N/AN/AN/A2001511711710- ML (-62 t

LinearTrueN/AN/A30.333300N/AN/AN/A03013013009- SP (-58 to 

LinearTrueN/AN/A1.70.593300N/AN/AN/A2001511711708- ML (-54 t

LinearTrue0.330.333.260.3133000033000012512507- CH (-45  t

LinearTrue11113626.30017300012512506- CH (-40 to 

LinearTrue30.332.120.473417.543021.110000012012005- CH (-32 to 

LinearTrue11113521.920012500012412404- CH (-26 T

LinearTrue11113150003500011011003- CH (-15  t

LinearTrue2.560.3930.3336026182500011011002- CH (-6 TO 

EXPTrue11113300005000011511501- CH (+3 TO 

ModelNLNLNLNL(-)(ksf)(deg)(deg)(psf)(psf)(deg)(pcf)(pcf)

ColorSpringVarykPcvkAcvkPpkAprEurEloadFRcvFRpSuC'Frictg dryg totName

-000--0.8100.10.3515- CH (-102 t

-000--0.8100.10.3514- CH (-93 to 

-000--0.80.5--0.3513- SP (-83 to 

-000--0.80.741--0.3512- ML (-71 t

-000--0.80.5--0.3511- SP (-68 to 

-000--0.80.741--0.3510- ML (-62 t

-000--0.80.5--0.2509- SP (-58 to 

-000--0.80.741--0.308- ML (-54 t

-000--0.8100.10.3507- CH (-45  t

-7019.329--0.5100.10.3506- CH (-40 to 

-3012.118.1--0.5100.10.4505- CH (-32 to 

-3014.521.8--0.5100.10.3504- CH (-26 T

-208.713--0.5100.10.403- CH (-15  t

-203.45.1--0.5100.10.302- CH (-6 TO 

-204.87.2010.5100.10.401- CH (+3 TO 

(ksi)(k/ft3)(psi)(psi)(0 to 1)(0 to 1)--(clays)(clays)v

PLkS.nailsqNailsqSkinaV.EXPaH.EXPnOCRko.NCMin shMin KaPoissonName

gtot  = total soil specific  weight
gdry  = dry weigth of the soil
Frict = friction angle
C'    = effective cohesion
Su    = Undrained shear strength (only for CLAY soils in undrained conditions, used as a cutoff strength in NL analysis)
Evc   = Virgin compression elastic modulus
Eur   = unloading/reloading elastic modulus
Kap   = Peak active thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kpp   = Peak passive thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kacv  = Constant volume active thrust coeff (only for clays, initial value)
Kpcv  = Constant volume passive thrust coeff  (only for clays, initial value).
Spring models= spring model (LIN= constant E over the soil layer height , EXP=exponential , SIMC=simplified winkler)
LIN= Linear-Elastic-Perfectly Plastic,
EXP: Exponential, SUB: Modulus of Subgrade Reaction

Attachment Figure C.3-112
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SIMC= Simplified Clay mode

SOIL BORINGS
Top Elev= superior SOil level
Soil type= type of the soil (sand , clay , etc)
OCR=       overconsolidation ratio
K0=        at rest coefficient

1115- CH (-102 t-102

1114- CH (-93 to -93

0.5113- SP (-83 to --83

0.74112- ML (-71 to -71

1111- SP (-68 to --68

0.74110- ML (-62 to -62

0.5109- SP (-58 to --58

0.74108- ML (-54 to -54

1107- CH (-45  to -45

1106- CH (-40 to -40

1105- CH (-32 to -32

1104- CH (-26 TO -26

1103- CH (-15  to -15

1102- CH (-6 TO --6

1101- CH (+3 TO 3

KoOCRSoil typeTop elev.

Name: Cell #3, pos: (-100, 0)

WALL DATA

Wall section 0: Wall 1

Attachment Figure C.3-113
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Wall type: Combined sheet pile wall
Top wall El: 9 ft   Bottom wall El: -100 ft
Hor. wall spacing: 10.29 ft   Wall thickness = 5.5 ft
Passive width below exc: 10.29 ft   Active width below exc: 10.29 ft Swater= 10.29 ft
Steel members fy = 50 ksi   Esteel = 29000 ksi
Wall friction: Ignored
Steel wall capacities are calculated with AISC 360-16 ALL.
Concrete capacities are calculated with ACI 318-11
Note: With ultimate capacities you may have to use a structural safety factor.
Steel sheet pile properties

Table: Steel Sheet Pile Cross Sectional Properties

1663268.8107870.5204.2327.11079325.1PP60X0.62AZ 38-700NPA 60/19-700

(in)(in)(in)(in)(in3)(in4)(in^2)(in3/ft)(in4/ft)(in2/ft)

Pile twPile tfPile bfPile DPile SxxPile IxxPile ASxxIxxAPilesSheetDES

GENERAL WALL DATA
Hor wall spacing= Wall horizontal spacing
Passive width below exc= spacing for passive thrust pressure for classic analysis
f'c=fck= cylindrical concrete resistance
fyk=fy= steel rebar characteristic resistance
Econc= Concrete Elastic modulus
fctk= characteristic Concrete tension
Esteel= steel elastic modulus
TABULAR DATA (principal parameters)
1) Diaphragm wall (rectangular cross section)
N/A= data not available
Fy=fyk

Attachment Figure C.3-114
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F'c=fck
D=wall thickness
B=wall width
2)Steel sheet pile
DES=shape (Z or U)
W=width per unit of length
A=area
h=height
t=horizontal part thickness
b=width of the single sheet pile part
s=inclined part thickness
Ixx=strong axis inertia (per unit of length)
Sxx=strong axis section modulus (per unit of length)
3)Secant piles wall, Tangent piles wall, soldier piles, soldier piles and timber lagging
W=weight per unit of length
A=area
D=diameter
tw=web thickness
tp= pipe thickness
bf=flange width
tf= flange thickness
k= flange thickness+stem base height
Ixx= strong axis inertia modulus (per unit of length)
Sxx= strong axis section modulus (per unit of length)
rx=radius of gyration about X axis
ry=radius of gyration about Y axis
Iyy=weak axis inertia modulus (per unit of length)
Syy=weak axis section modulus (per unit of length)
rT=radius of gyration for torsion
Cw= warping constant

Attachment Figure C.3-115
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GENERAL ANALYSIS CRITERIA
Summary of stage assumptions

Free Earth1.5Kp/MN/AN/AKaConventionalStage 7

Free Earth1Kp/MN/AN/AKaConventionalStage 6

Free Earth1.5Kp/MN/AN/AKaConventionalStage 5

Free Earth1Kp/MN/AN/AKaConventionalStage 4

Free Earth1.25Kp/MN/AN/AKaConventionalStage 3

Free Earth1Kp/MN/AN/AKaConventionalStage 2

Free Earth1.25Kp/MN/AN/AKaConventionalStage 1

Free Earth1Kp/MN/AN/AKaConventionalStage 0

MethodMultPress(%)PressMethod

ContleResResistHtr T/Bka-MultDriveAnalysisName

2.1081.5861.5861.6N/ASimple spanStage 7

3.1612.3792.3791.6N/ASimple spanStage 6

1.4371.0511.0511.6N/ASimple spanStage 5

2.1551.5771.5771.6N/ASimple spanStage 4

2.1661.5481.5481.6N/ASimple spanStage 3

2.7071.9351.9351.6N/ASimple spanStage 2

1.5471.0951.0951.6N/ASimple spanStage 1

1.9341.3691.3691.6N/ASimple spanStage 0

FSpasFSrotFDtoeFSwallInclModel

ToeToeMin ToeUsedAxialSupportName

Name=excavation stage name
Analysis method

springs = Elastoplastic spring analysis used
DR      = Drained condition for CLAY model
U       = Undrained condition for CLAY model for all the soils
Up      = Undrained condition just for selected soil

Limit equilibrium analysis settings
Drive press:
             Ka (Active pressure diagram), Ka-Trap = Trapezoid apparent diagram from active pressures x multiplier,
             FHWA= Federal Highway Administration apparent pressure diagrams.
             Ko = At-rest lateral earth pressures.
             Peck = Peck 1969 Apparent earth pressure diagrams.
             2 Step rect = Two step rectangular apparent earth pressure diagram.
             User def.   = User defined apparent earth pressure diagram.
             Ka+d (and so on) indicates that wall friction is applied
ka mult       = multiplication factor for Ka when Ka-Trap is selected
Htr T/B (%)   = trapezoidal pressure scheme, top and bottom triangular percentage of excavation depth H
Resit press   = Kp (passive earth pressures)
Res Mult      = Safety factor applied directly on resisting pressures (
COntle Method = cantilever analysis method for limit equilibrium analysis.
Support Model:  Method for calculating support reactions in limit-equlibrium analysis.
                Beam= support reactions beam analysis (uses Blum's method).
                Trib= support reactions from tributary height calculations (Can be applied with apparent diagrams).
Axial Incl    = Axial loads included for structural design

Attachment Figure C.3-116
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Used FS wall  = Safety factor for axial+bending wall resistance to divide ultimate wall capacities.
Min FD Toe= embedded minimum safety factor (for limit equilibrium analysis)
Toe FS rot= rotation safety factor (classic for limit equilibrium analysis)
Toe FSpas= driving/resisting pressure safety factor (for limit equilibrium analysis)

A sequence of figures for each excavation stage is reported

EXCAVATION STAGES SKETCHES

Attachment Figure C.3-117
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STRUCTURAL MATERIALS DATA

(kcf)(ksi)(ksi)(ksi)

Density gElastic EFuStrength FyName

Steel

0.492900072.550A50

0.49290005836A36

(% of Fc')(kcf)(ksi)(ksi)

Tension Strength FtDensity gElastic EStrength Fc'Name

Concrete

100.1544156Fc 6ksi

100.1540315Fc 5ksi

100.1536054Fc 4ksi

100.1531223Fc 3ksi

(ksi)(ksi)

Elastic EStrength FyName

Steel rebar

30434.865.2B450C

30434.872.5S500

30434.859.4S410

29000270Strands 270 ksi

29000150Grade 150

2900080Grade 80

2900075Grade 75

2900060Grade 60

(ksi)(kcf)(ksi)(ksi)(ksi)

Elastic EDensity gUltimate Shear Strength FvuUltimate Tensile Strength FtuUltimate Bending Srtength FbuName

Wood

8000.050.611Regular grade

10000.050.81.41.6Construction Timb

STEEL
Name=material name
fy=fyk= characteristc resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
CONCRETE
Name=material name
f'c=fck= cylindrical resistance for concrete (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
Tension strength=ft=fctk= characteristic tension resistance for concrete
STEEL REBARS
Name=material name
fy=fyk= characteristic resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
WOOD
Name=material name
Fb=fbk= Ultimate bending strength
Ftu=ftuk= Ultimate tensile strength

Attachment Figure C.3-135
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Fvu=fvuk= Ultimate shear strength
Density g= specific weight
Elastic E= Elastic modulus

Attachment Figure C.3-136



Project: San Jacinto Waste Pits
Results for Design Section 0: Base model
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SOIL DATA

LinearTrue2.560.392.560.3933002626400002612512515- CH (-102 t

LinearTrue2.560.392.560.3933002626350002612512514- CH (-93 to 

LinearTrueN/AN/A30.333300N/AN/AN/A03013013013- SP (-83 to 

LinearTrueN/AN/A2.770.363300N/AN/AN/A02811711712- ML (-71 t

LinearTrueN/AN/A30.333300N/AN/AN/A03013013011- SP (-68 to 

LinearTrueN/AN/A2.770.363300N/AN/AN/A02811711710- ML (-62 t

LinearTrueN/AN/A30.333300N/AN/AN/A03013013009- SP (-58 to 

LinearTrueN/AN/A2.770.363300N/AN/AN/A02811711708- ML (-54 t

LinearTrue2.560.392.560.3933002626330002612512507- CH (-45  t

LinearTrue2.560.392.560.393626.32626173002612512506- CH (-40 to 

LinearTrue30.332.120.473417.543021.1100002612012005- CH (-32 to 

LinearTrue2.560.392.560.393521.922626125002612412404- CH (-26 T

LinearTrue2.280.442.280.443150232335002311011003- CH (-15  t

LinearTrue2.560.3930.33360261825002311011002- CH (-6 TO 

EXPTrue2.280.442.280.443300232350002311511501- CH (+3 TO 

ModelNLNLNLNL(-)(ksf)(deg)(deg)(psf)(psf)(deg)(pcf)(pcf)

ColorSpringVarykPcvkAcvkPpkAprEurEloadFRcvFRpSuC'Frictg dryg totName

-000--0.80.56200.10.3515- CH (-102 t

-000--0.80.56200.10.3514- CH (-93 to 

-000--0.80.5--0.3513- SP (-83 to 

-000--0.80.531--0.3512- ML (-71 t

-000--0.80.5--0.3511- SP (-68 to 

-000--0.80.531--0.3510- ML (-62 t

-000--0.80.5--0.2509- SP (-58 to 

-000--0.80.531--0.308- ML (-54 t

-000--0.80.56200.10.3507- CH (-45  t

-7019.329--0.50.56200.10.3506- CH (-40 to 

-3012.118.1--0.5000.10.4505- CH (-32 to 

-3014.521.8--0.50.56200.10.3504- CH (-26 T

-208.713--0.50.60900.10.403- CH (-15  t

-203.45.1--0.5000.10.302- CH (-6 TO 

-204.87.2010.50.60900.10.401- CH (+3 TO 

(ksi)(k/ft3)(psi)(psi)(0 to 1)(0 to 1)--(clays)(clays)v

PLkS.nailsqNailsqSkinaV.EXPaH.EXPnOCRko.NCMin shMin KaPoissonName

gtot  = total soil specific  weight
gdry  = dry weigth of the soil
Frict = friction angle
C'    = effective cohesion
Su    = Undrained shear strength (only for CLAY soils in undrained conditions, used as a cutoff strength in NL analysis)
Evc   = Virgin compression elastic modulus
Eur   = unloading/reloading elastic modulus
Kap   = Peak active thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kpp   = Peak passive thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kacv  = Constant volume active thrust coeff (only for clays, initial value)
Kpcv  = Constant volume passive thrust coeff  (only for clays, initial value).
Spring models= spring model (LIN= constant E over the soil layer height , EXP=exponential , SIMC=simplified winkler)
LIN= Linear-Elastic-Perfectly Plastic,
EXP: Exponential, SUB: Modulus of Subgrade Reaction

Attachment Figure C.3-138
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SIMC= Simplified Clay mode

SOIL BORINGS
Top Elev= superior SOil level
Soil type= type of the soil (sand , clay , etc)
OCR=       overconsolidation ratio
K0=        at rest coefficient

1115- CH (-102 t-102

0.56114- CH (-93 to -93

0.5113- SP (-83 to --83

0.53112- ML (-71 to -71

0.5111- SP (-68 to --68

0.53110- ML (-62 to -62

0.5109- SP (-58 to --58

0.53108- ML (-54 to -54

0.56107- CH (-45  to -45

0.56106- CH (-40 to -40

0105- CH (-32 to -32

0.56104- CH (-26 TO -26

0.61103- CH (-15  to -15

0102- CH (-6 TO --6

0.61101- CH (+3 TO 3

KoOCRSoil typeTop elev.

Name: Cell #3, pos: (-100, 0)

WALL DATA

Wall section 0: Wall 1

Attachment Figure C.3-139
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Wall type: Combined sheet pile wall
Top wall El: 9 ft   Bottom wall El: -131 ft
Hor. wall spacing: 10.29 ft   Wall thickness = 5.5 ft
Passive width below exc: 10.29 ft   Active width below exc: 10.29 ft Swater= 10.29 ft
Steel members fy = 50 ksi   Esteel = 29000 ksi
Wall friction: Ignored
Steel wall capacities are calculated with AISC 360-16 ALL.
Concrete capacities are calculated with ACI 318-11
Note: With ultimate capacities you may have to use a structural safety factor.
Steel sheet pile properties

Table: Steel Sheet Pile Cross Sectional Properties

1663268.8107870.5204.2327.11079325.1PP60X0.62AZ 38-700NPA 60/19-700

(in)(in)(in)(in)(in3)(in4)(in^2)(in3/ft)(in4/ft)(in2/ft)

Pile twPile tfPile bfPile DPile SxxPile IxxPile ASxxIxxAPilesSheetDES

GENERAL WALL DATA
Hor wall spacing= Wall horizontal spacing
Passive width below exc= spacing for passive thrust pressure for classic analysis
f'c=fck= cylindrical concrete resistance
fyk=fy= steel rebar characteristic resistance
Econc= Concrete Elastic modulus
fctk= characteristic Concrete tension
Esteel= steel elastic modulus
TABULAR DATA (principal parameters)
1) Diaphragm wall (rectangular cross section)
N/A= data not available
Fy=fyk

Attachment Figure C.3-140
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F'c=fck
D=wall thickness
B=wall width
2)Steel sheet pile
DES=shape (Z or U)
W=width per unit of length
A=area
h=height
t=horizontal part thickness
b=width of the single sheet pile part
s=inclined part thickness
Ixx=strong axis inertia (per unit of length)
Sxx=strong axis section modulus (per unit of length)
3)Secant piles wall, Tangent piles wall, soldier piles, soldier piles and timber lagging
W=weight per unit of length
A=area
D=diameter
tw=web thickness
tp= pipe thickness
bf=flange width
tf= flange thickness
k= flange thickness+stem base height
Ixx= strong axis inertia modulus (per unit of length)
Sxx= strong axis section modulus (per unit of length)
rx=radius of gyration about X axis
ry=radius of gyration about Y axis
Iyy=weak axis inertia modulus (per unit of length)
Syy=weak axis section modulus (per unit of length)
rT=radius of gyration for torsion
Cw= warping constant

Attachment Figure C.3-141
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GENERAL ANALYSIS CRITERIA
Summary of stage assumptions

Free Earth1.5Kp/MN/AN/AKaConventionalStage 7

Free Earth1Kp/MN/AN/AKaConventionalStage 6

Free Earth1.5Kp/MN/AN/AKaConventionalStage 5

Free Earth1Kp/MN/AN/AKaConventionalStage 4

Free Earth1.25Kp/MN/AN/AKaConventionalStage 3

Free Earth1Kp/MN/AN/AKaConventionalStage 2

Free Earth1.25Kp/MN/AN/AKaConventionalStage 1

Free Earth1Kp/MN/AN/AKaConventionalStage 0

MethodMultPress(%)PressMethod

ContleResResistHtr T/Bka-MultDriveAnalysisName

2.2231.6261.5941.6N/ASimple spanStage 7

3.3352.4392.1411.6N/ASimple spanStage 6

1.6351.151.151.6N/ASimple spanStage 5

2.4531.7241.6441.6N/ASimple spanStage 4

2.3781.6721.5941.6N/ASimple spanStage 3

2.9722.091.861.6N/ASimple spanStage 2

1.8011.2341.2291.6N/ASimple spanStage 1

2.2511.5421.4871.6N/ASimple spanStage 0

FSpasFSrotFDtoeFSwallInclModel

ToeToeMin ToeUsedAxialSupportName

Name=excavation stage name
Analysis method

springs = Elastoplastic spring analysis used
DR      = Drained condition for CLAY model
U       = Undrained condition for CLAY model for all the soils
Up      = Undrained condition just for selected soil

Limit equilibrium analysis settings
Drive press:
             Ka (Active pressure diagram), Ka-Trap = Trapezoid apparent diagram from active pressures x multiplier,
             FHWA= Federal Highway Administration apparent pressure diagrams.
             Ko = At-rest lateral earth pressures.
             Peck = Peck 1969 Apparent earth pressure diagrams.
             2 Step rect = Two step rectangular apparent earth pressure diagram.
             User def.   = User defined apparent earth pressure diagram.
             Ka+d (and so on) indicates that wall friction is applied
ka mult       = multiplication factor for Ka when Ka-Trap is selected
Htr T/B (%)   = trapezoidal pressure scheme, top and bottom triangular percentage of excavation depth H
Resit press   = Kp (passive earth pressures)
Res Mult      = Safety factor applied directly on resisting pressures (
COntle Method = cantilever analysis method for limit equilibrium analysis.
Support Model:  Method for calculating support reactions in limit-equlibrium analysis.
                Beam= support reactions beam analysis (uses Blum's method).
                Trib= support reactions from tributary height calculations (Can be applied with apparent diagrams).
Axial Incl    = Axial loads included for structural design

Attachment Figure C.3-142
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Used FS wall  = Safety factor for axial+bending wall resistance to divide ultimate wall capacities.
Min FD Toe= embedded minimum safety factor (for limit equilibrium analysis)
Toe FS rot= rotation safety factor (classic for limit equilibrium analysis)
Toe FSpas= driving/resisting pressure safety factor (for limit equilibrium analysis)

A sequence of figures for each excavation stage is reported

EXCAVATION STAGES SKETCHES

Attachment Figure C.3-143
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Project: San Jacinto Waste Pits Date: 4/29/2020

Project No.: 18-2876 Pile Type Selected in DeepEx:

DeepEx Summary Page - Northern Impoundment (Cell #3 @ Sta. 6+75 Left Wall)

Top of Wall = 9.0 ft., NAVD88 Design Tip Elev. = -91.0 ft., NAVD88

Governing Tip Elev. = -89.04 ft., NAVD88 Design Length of Sheeting = 100.0 ft.

Length of Sheetting = 98.04 ft.

Use = 100.0 ft.

Water (Driving) Water (Passive) Tip Elev. Max Moment Max Shear Deflection

(ft., NAVD88) (ft., NAVD88) (ft., NAVD88) (kip-ft/ft.) (kip/ft.) (in)

Open excavation - degraded 9 -15 1.00 1.00 -57.36 626.23 77.02 4.69

Open excavation - degraded 9 -15 1.00 1.25 -66.44 -- -- --

Open excavation - degraded 9 -8 1.00 1.00 -52.22 454.03 77.22 2.98

Open excavation - degraded 9 -8 1.00 1.25 -57.76 -- -- --

Open excavation - degraded 5 -15 1.00 1.00 -51.44 355.14 68.54 2.17

Open excavation - degraded 5 -15 1.00 1.50 -64.47 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 -45.90 245.19 44.88 1.19

Open excavation - degraded 5 -8 1.00 1.50 -54.60 -- -- --

Open excavation - degraded 9 -15 1.00 1.00 -76.14 1,170.99 121.26 14.46

Open excavation - degraded 9 -15 1.00 1.25 -87.75 -- -- --

Open excavation - degraded 9 -8 1.00 1.00 -68.40 830.36 95.54 8.58

Open excavation - degraded 9 -8 1.00 1.25 -78.08 -- -- --

Open excavation - degraded 5 -15 1.00 1.00 -68.40 745.56 89.50 7.51

Open excavation - degraded 5 -15 1.00 1.50 -89.04 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 -60.66 487.92 67.89 3.94

Open excavation - degraded 5 -8 1.00 1.50 -76.78 -- -- --

-89.04 1,170.99 121.26 14.46

PAZ66/AZ38-700N

Condition Case Description FS Active FS Passive

Q-Case 1

Q-Case 2

Q-Case 3

Q-Case 4

S-Case 1

S-Case 2

S-Case 3

S-Case 4

Governing Value:

18-2876
Attachment Figure C.3-160~ . • Ardaman 

W & Associates, Inc. 



THIS PROGRAM IS PROTECTED BY U.S. COPYRIGHT LAWS AS DESCRIBED IN THE EULA. UNAUTHORIZED
COPYING IS PROHIBITED. LICENSED TO: Deep Excavation LLC BY DEEP EXCAVATION LLC UNDER SPECIFIC
LICENCE. This report has printed because the user has accepted responsibility as described in the disclaimer and EULA
File: C:\Users\George.Segre\Desktop\Northern Impoundment\Cell 3 Sections\Cell 3 (Sta 6+75 L)\18-2876  NI Cell_3 (Sta 6+75)
Q-Case.DEEP

Company: Ardaman - Associates, Inc.
Prepared by engineer: George Segré
File number: 18-2876
Time: 4/28/2020 9:18:45 AM

Project: San Jacinto Waste Pits

Copyright@2009 - 2019 Deep Excavation LLC: www.deepexcavation.com A
program for the evaluation of deep excavations Deep Excavation LLC, New

York, New York, www.deepexcavation.com

DeepEX 2019: Report Output
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STRUCTURAL MATERIALS DATA

(kcf)(ksi)(ksi)(ksi)

Density gElastic EFuStrength FyName

Steel

0.492900072.550A50

0.49290005836A36

(% of Fc')(kcf)(ksi)(ksi)

Tension Strength FtDensity gElastic EStrength Fc'Name

Concrete

100.1544156Fc 6ksi

100.1540315Fc 5ksi

100.1536054Fc 4ksi

100.1531223Fc 3ksi

(ksi)(ksi)

Elastic EStrength FyName

Steel rebar

30434.865.2B450C

30434.872.5S500

30434.859.4S410

29000270Strands 270 ksi

29000150Grade 150

2900080Grade 80

2900075Grade 75

2900060Grade 60

(ksi)(kcf)(ksi)(ksi)(ksi)

Elastic EDensity gUltimate Shear Strength FvuUltimate Tensile Strength FtuUltimate Bending Srtength FbuName

Wood

8000.050.611Regular grade

10000.050.81.41.6Construction Timb

STEEL
Name=material name
fy=fyk= characteristc resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
CONCRETE
Name=material name
f'c=fck= cylindrical resistance for concrete (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
Tension strength=ft=fctk= characteristic tension resistance for concrete
STEEL REBARS
Name=material name
fy=fyk= characteristic resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
WOOD
Name=material name
Fb=fbk= Ultimate bending strength
Ftu=ftuk= Ultimate tensile strength

Attachment Figure C.3-162
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Fvu=fvuk= Ultimate shear strength
Density g= specific weight
Elastic E= Elastic modulus

Attachment Figure C.3-163



Project: San Jacinto Waste Pits
Results for Design Section 0: Base model

Attachment Figure C.3-164
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SOIL DATA

LinearTrue0.330.3330.3333000040000012512515- CH (-102 t

LinearTrue0.330.3330.3333000035000012512514- CH (-93 to 

LinearTrueN/AN/A30.333300N/AN/AN/A03013013013- SP (-83 to 

LinearTrueN/AN/A1.70.593300N/AN/AN/A2001511711712- ML (-71 t

LinearTrueN/AN/A30.333300N/AN/AN/A03013013011- SP (-68 to 

LinearTrueN/AN/A1.70.593300N/AN/AN/A2001511711710- ML (-62 t

LinearTrueN/AN/A30.333300N/AN/AN/A03013013009- SP (-58 to 

LinearTrueN/AN/A1.70.593300N/AN/AN/A2001511711708- ML (-54 t

LinearTrue0.330.333.260.3133000033000012512507- CH (-45  t

LinearTrue11113626.30017300012512506- CH (-40 to 

LinearTrue30.332.120.473417.543021.110000012012005- CH (-32 to 

LinearTrue11113521.920012500012412404- CH (-26 T

LinearTrue11113150003500011011003- CH (-15  t

LinearTrue2.560.3930.3336026182500011011002- CH (-6 TO 

EXPTrue11113300005000011511501- CH (+3 TO 

ModelNLNLNLNL(-)(ksf)(deg)(deg)(psf)(psf)(deg)(pcf)(pcf)

ColorSpringVarykPcvkAcvkPpkAprEurEloadFRcvFRpSuC'Frictg dryg totName

-000--0.8100.10.3515- CH (-102 t

-000--0.8100.10.3514- CH (-93 to 

-000--0.80.5--0.3513- SP (-83 to 

-000--0.80.741--0.3512- ML (-71 t

-000--0.80.5--0.3511- SP (-68 to 

-000--0.80.741--0.3510- ML (-62 t

-000--0.80.5--0.2509- SP (-58 to 

-000--0.80.741--0.308- ML (-54 t

-000--0.8100.10.3507- CH (-45  t

-7019.329--0.5100.10.3506- CH (-40 to 

-3012.118.1--0.5100.10.4505- CH (-32 to 

-3014.521.8--0.5100.10.3504- CH (-26 T

-208.713--0.5100.10.403- CH (-15  t

-203.45.1--0.5100.10.302- CH (-6 TO 

-204.87.2010.5100.10.401- CH (+3 TO 

(ksi)(k/ft3)(psi)(psi)(0 to 1)(0 to 1)--(clays)(clays)v

PLkS.nailsqNailsqSkinaV.EXPaH.EXPnOCRko.NCMin shMin KaPoissonName

gtot  = total soil specific  weight
gdry  = dry weigth of the soil
Frict = friction angle
C'    = effective cohesion
Su    = Undrained shear strength (only for CLAY soils in undrained conditions, used as a cutoff strength in NL analysis)
Evc   = Virgin compression elastic modulus
Eur   = unloading/reloading elastic modulus
Kap   = Peak active thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kpp   = Peak passive thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kacv  = Constant volume active thrust coeff (only for clays, initial value)
Kpcv  = Constant volume passive thrust coeff  (only for clays, initial value).
Spring models= spring model (LIN= constant E over the soil layer height , EXP=exponential , SIMC=simplified winkler)
LIN= Linear-Elastic-Perfectly Plastic,
EXP: Exponential, SUB: Modulus of Subgrade Reaction

Attachment Figure C.3-165
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SIMC= Simplified Clay mode

SOIL BORINGS
Top Elev= superior SOil level
Soil type= type of the soil (sand , clay , etc)
OCR=       overconsolidation ratio
K0=        at rest coefficient

1115- CH (-102 t-102

1114- CH (-93 to -93

0.5113- SP (-83 to --83

0.74112- ML (-71 to -71

1111- SP (-68 to --68

0.74110- ML (-62 to -62

0.5109- SP (-58 to --58

0.74108- ML (-54 to -54

1107- CH (-45  to -45

1106- CH (-40 to -40

1105- CH (-32 to -32

1104- CH (-26 TO -26

1103- CH (-15  to -15

1102- CH (-6 TO --6

1101- CH (+3 TO 3

KoOCRSoil typeTop elev.

Name: Cell #3, pos: (-100, 0)

WALL DATA

Wall section 0: Wall 1

Attachment Figure C.3-166
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Wall type: Combined sheet pile wall
Top wall El: 9 ft   Bottom wall El: -70 ft
Hor. wall spacing: 10.29 ft   Wall thickness = 5.5 ft
Passive width below exc: 10.29 ft   Active width below exc: 10.29 ft Swater= 10.29 ft
Steel members fy = 50 ksi   Esteel = 29000 ksi
Wall friction: Ignored
Steel wall capacities are calculated with AISC 360-16 ALL.
Concrete capacities are calculated with ACI 318-11
Note: With ultimate capacities you may have to use a structural safety factor.
Steel sheet pile properties

Table: Steel Sheet Pile Cross Sectional Properties

1663268.8107870.5204.2327.11079325.1PP60X0.62AZ 38-700NPA 60/19-700

(in)(in)(in)(in)(in3)(in4)(in^2)(in3/ft)(in4/ft)(in2/ft)

Pile twPile tfPile bfPile DPile SxxPile IxxPile ASxxIxxAPilesSheetDES

GENERAL WALL DATA
Hor wall spacing= Wall horizontal spacing
Passive width below exc= spacing for passive thrust pressure for classic analysis
f'c=fck= cylindrical concrete resistance
fyk=fy= steel rebar characteristic resistance
Econc= Concrete Elastic modulus
fctk= characteristic Concrete tension
Esteel= steel elastic modulus
TABULAR DATA (principal parameters)
1) Diaphragm wall (rectangular cross section)
N/A= data not available
Fy=fyk

Attachment Figure C.3-167
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F'c=fck
D=wall thickness
B=wall width
2)Steel sheet pile
DES=shape (Z or U)
W=width per unit of length
A=area
h=height
t=horizontal part thickness
b=width of the single sheet pile part
s=inclined part thickness
Ixx=strong axis inertia (per unit of length)
Sxx=strong axis section modulus (per unit of length)
3)Secant piles wall, Tangent piles wall, soldier piles, soldier piles and timber lagging
W=weight per unit of length
A=area
D=diameter
tw=web thickness
tp= pipe thickness
bf=flange width
tf= flange thickness
k= flange thickness+stem base height
Ixx= strong axis inertia modulus (per unit of length)
Sxx= strong axis section modulus (per unit of length)
rx=radius of gyration about X axis
ry=radius of gyration about Y axis
Iyy=weak axis inertia modulus (per unit of length)
Syy=weak axis section modulus (per unit of length)
rT=radius of gyration for torsion
Cw= warping constant
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GENERAL ANALYSIS CRITERIA
Summary of stage assumptions

Free Earth1.5Kp/MN/AN/AKaConventionalStage 7

Free Earth1Kp/MN/AN/AKaConventionalStage 6

Free Earth1.5Kp/MN/AN/AKaConventionalStage 5

Free Earth1Kp/MN/AN/AKaConventionalStage 4

Free Earth1.25Kp/MN/AN/AKaConventionalStage 3

Free Earth1Kp/MN/AN/AKaConventionalStage 2

Free Earth1.25Kp/MN/AN/AKaConventionalStage 1

Free Earth1Kp/MN/AN/AKaConventionalStage 0

MethodMultPress(%)PressMethod

ContleResResistHtr T/Bka-MultDriveAnalysisName

1.9521.4391.3891.6N/ASimple spanStage 7

2.9292.1591.781.6N/ASimple spanStage 6

1.5091.0961.0961.6N/ASimple spanStage 5

2.2641.6441.5091.6N/ASimple spanStage 4

1.9191.3181.2861.6N/ASimple spanStage 3

2.3991.6481.4781.6N/ASimple spanStage 2

1.5471.0641.0641.6N/ASimple spanStage 1

1.9331.331.2981.6N/ASimple spanStage 0

FSpasFSrotFDtoeFSwallInclModel

ToeToeMin ToeUsedAxialSupportName

Name=excavation stage name
Analysis method

springs = Elastoplastic spring analysis used
DR      = Drained condition for CLAY model
U       = Undrained condition for CLAY model for all the soils
Up      = Undrained condition just for selected soil

Limit equilibrium analysis settings
Drive press:
             Ka (Active pressure diagram), Ka-Trap = Trapezoid apparent diagram from active pressures x multiplier,
             FHWA= Federal Highway Administration apparent pressure diagrams.
             Ko = At-rest lateral earth pressures.
             Peck = Peck 1969 Apparent earth pressure diagrams.
             2 Step rect = Two step rectangular apparent earth pressure diagram.
             User def.   = User defined apparent earth pressure diagram.
             Ka+d (and so on) indicates that wall friction is applied
ka mult       = multiplication factor for Ka when Ka-Trap is selected
Htr T/B (%)   = trapezoidal pressure scheme, top and bottom triangular percentage of excavation depth H
Resit press   = Kp (passive earth pressures)
Res Mult      = Safety factor applied directly on resisting pressures (
COntle Method = cantilever analysis method for limit equilibrium analysis.
Support Model:  Method for calculating support reactions in limit-equlibrium analysis.
                Beam= support reactions beam analysis (uses Blum's method).
                Trib= support reactions from tributary height calculations (Can be applied with apparent diagrams).
Axial Incl    = Axial loads included for structural design

Attachment Figure C.3-169
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Used FS wall  = Safety factor for axial+bending wall resistance to divide ultimate wall capacities.
Min FD Toe= embedded minimum safety factor (for limit equilibrium analysis)
Toe FS rot= rotation safety factor (classic for limit equilibrium analysis)
Toe FSpas= driving/resisting pressure safety factor (for limit equilibrium analysis)

A sequence of figures for each excavation stage is reported

EXCAVATION STAGES SKETCHES

Attachment Figure C.3-170
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STRUCTURAL MATERIALS DATA

(kcf)(ksi)(ksi)(ksi)

Density gElastic EFuStrength FyName

Steel

0.492900072.550A50

0.49290005836A36

(% of Fc')(kcf)(ksi)(ksi)

Tension Strength FtDensity gElastic EStrength Fc'Name

Concrete

100.1544156Fc 6ksi

100.1540315Fc 5ksi

100.1536054Fc 4ksi

100.1531223Fc 3ksi

(ksi)(ksi)

Elastic EStrength FyName

Steel rebar

30434.865.2B450C

30434.872.5S500

30434.859.4S410

29000270Strands 270 ksi

29000150Grade 150

2900080Grade 80

2900075Grade 75

2900060Grade 60

(ksi)(kcf)(ksi)(ksi)(ksi)

Elastic EDensity gUltimate Shear Strength FvuUltimate Tensile Strength FtuUltimate Bending Srtength FbuName

Wood

8000.050.611Regular grade

10000.050.81.41.6Construction Timb

STEEL
Name=material name
fy=fyk= characteristc resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
CONCRETE
Name=material name
f'c=fck= cylindrical resistance for concrete (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
Tension strength=ft=fctk= characteristic tension resistance for concrete
STEEL REBARS
Name=material name
fy=fyk= characteristic resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
WOOD
Name=material name
Fb=fbk= Ultimate bending strength
Ftu=ftuk= Ultimate tensile strength

Attachment Figure C.3-188
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Fvu=fvuk= Ultimate shear strength
Density g= specific weight
Elastic E= Elastic modulus
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Project: San Jacinto Waste Pits
Results for Design Section 0: Base model
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SOIL DATA

LinearTrue2.560.392.560.3933002626400002612512515- CH (-102 t

LinearTrue2.560.392.560.3933002626350002612512514- CH (-93 to 

LinearTrueN/AN/A30.333300N/AN/AN/A03013013013- SP (-83 to 

LinearTrueN/AN/A2.770.363300N/AN/AN/A02811711712- ML (-71 t

LinearTrueN/AN/A30.333300N/AN/AN/A03013013011- SP (-68 to 

LinearTrueN/AN/A2.770.363300N/AN/AN/A02811711710- ML (-62 t

LinearTrueN/AN/A30.333300N/AN/AN/A03013013009- SP (-58 to 

LinearTrueN/AN/A2.770.363300N/AN/AN/A02811711708- ML (-54 t

LinearTrue2.560.392.560.3933002626330002612512507- CH (-45  t

LinearTrue2.560.392.560.393626.32626173002612512506- CH (-40 to 

LinearTrue30.332.120.473417.543021.1100002612012005- CH (-32 to 

LinearTrue2.560.392.560.393521.922626125002612412404- CH (-26 T

LinearTrue2.280.442.280.443150232335002311011003- CH (-15  t

LinearTrue2.560.3930.33360261825002311011002- CH (-6 TO 

EXPTrue2.280.442.280.443300232350002311511501- CH (+3 TO 

ModelNLNLNLNL(-)(ksf)(deg)(deg)(psf)(psf)(deg)(pcf)(pcf)

ColorSpringVarykPcvkAcvkPpkAprEurEloadFRcvFRpSuC'Frictg dryg totName

-000--0.80.56200.10.3515- CH (-102 t

-000--0.80.56200.10.3514- CH (-93 to 

-000--0.80.5--0.3513- SP (-83 to 

-000--0.80.531--0.3512- ML (-71 t

-000--0.80.5--0.3511- SP (-68 to 

-000--0.80.531--0.3510- ML (-62 t

-000--0.80.5--0.2509- SP (-58 to 

-000--0.80.531--0.308- ML (-54 t

-000--0.80.56200.10.3507- CH (-45  t

-7019.329--0.50.56200.10.3506- CH (-40 to 

-3012.118.1--0.5000.10.4505- CH (-32 to 

-3014.521.8--0.50.56200.10.3504- CH (-26 T

-208.713--0.50.60900.10.403- CH (-15  t

-203.45.1--0.5000.10.302- CH (-6 TO 

-204.87.2010.50.60900.10.401- CH (+3 TO 

(ksi)(k/ft3)(psi)(psi)(0 to 1)(0 to 1)--(clays)(clays)v

PLkS.nailsqNailsqSkinaV.EXPaH.EXPnOCRko.NCMin shMin KaPoissonName

gtot  = total soil specific  weight
gdry  = dry weigth of the soil
Frict = friction angle
C'    = effective cohesion
Su    = Undrained shear strength (only for CLAY soils in undrained conditions, used as a cutoff strength in NL analysis)
Evc   = Virgin compression elastic modulus
Eur   = unloading/reloading elastic modulus
Kap   = Peak active thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kpp   = Peak passive thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kacv  = Constant volume active thrust coeff (only for clays, initial value)
Kpcv  = Constant volume passive thrust coeff  (only for clays, initial value).
Spring models= spring model (LIN= constant E over the soil layer height , EXP=exponential , SIMC=simplified winkler)
LIN= Linear-Elastic-Perfectly Plastic,
EXP: Exponential, SUB: Modulus of Subgrade Reaction

Attachment Figure C.3-191
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SIMC= Simplified Clay mode

SOIL BORINGS
Top Elev= superior SOil level
Soil type= type of the soil (sand , clay , etc)
OCR=       overconsolidation ratio
K0=        at rest coefficient

1115- CH (-102 t-102

0.56114- CH (-93 to -93

0.5113- SP (-83 to --83

0.53112- ML (-71 to -71

0.5111- SP (-68 to --68

0.53110- ML (-62 to -62

0.5109- SP (-58 to --58

0.53108- ML (-54 to -54

0.56107- CH (-45  to -45

0.56106- CH (-40 to -40

0105- CH (-32 to -32

0.56104- CH (-26 TO -26

0.61103- CH (-15  to -15

0102- CH (-6 TO --6

0.61101- CH (+3 TO 3

KoOCRSoil typeTop elev.

Name: Cell #3, pos: (-100, 0)

WALL DATA

Wall section 0: Wall 1

Attachment Figure C.3-192
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Wall type: Combined sheet pile wall
Top wall El: 9 ft   Bottom wall El: -120 ft
Hor. wall spacing: 10.29 ft   Wall thickness = 5.5 ft
Passive width below exc: 10.29 ft   Active width below exc: 10.29 ft Swater= 10.29 ft
Steel members fy = 50 ksi   Esteel = 29000 ksi
Wall friction: Ignored
Steel wall capacities are calculated with AISC 360-16 ALL.
Concrete capacities are calculated with ACI 318-11
Note: With ultimate capacities you may have to use a structural safety factor.
Steel sheet pile properties

Table: Steel Sheet Pile Cross Sectional Properties

1663268.8107870.5204.2327.11079325.1PP60X0.62AZ 38-700NPA 60/19-700

(in)(in)(in)(in)(in3)(in4)(in^2)(in3/ft)(in4/ft)(in2/ft)

Pile twPile tfPile bfPile DPile SxxPile IxxPile ASxxIxxAPilesSheetDES

GENERAL WALL DATA
Hor wall spacing= Wall horizontal spacing
Passive width below exc= spacing for passive thrust pressure for classic analysis
f'c=fck= cylindrical concrete resistance
fyk=fy= steel rebar characteristic resistance
Econc= Concrete Elastic modulus
fctk= characteristic Concrete tension
Esteel= steel elastic modulus
TABULAR DATA (principal parameters)
1) Diaphragm wall (rectangular cross section)
N/A= data not available
Fy=fyk

Attachment Figure C.3-193
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F'c=fck
D=wall thickness
B=wall width
2)Steel sheet pile
DES=shape (Z or U)
W=width per unit of length
A=area
h=height
t=horizontal part thickness
b=width of the single sheet pile part
s=inclined part thickness
Ixx=strong axis inertia (per unit of length)
Sxx=strong axis section modulus (per unit of length)
3)Secant piles wall, Tangent piles wall, soldier piles, soldier piles and timber lagging
W=weight per unit of length
A=area
D=diameter
tw=web thickness
tp= pipe thickness
bf=flange width
tf= flange thickness
k= flange thickness+stem base height
Ixx= strong axis inertia modulus (per unit of length)
Sxx= strong axis section modulus (per unit of length)
rx=radius of gyration about X axis
ry=radius of gyration about Y axis
Iyy=weak axis inertia modulus (per unit of length)
Syy=weak axis section modulus (per unit of length)
rT=radius of gyration for torsion
Cw= warping constant

Attachment Figure C.3-194
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GENERAL ANALYSIS CRITERIA
Summary of stage assumptions

Free Earth1.5Kp/MN/AN/AKaConventionalStage 7

Free Earth1Kp/MN/AN/AKaConventionalStage 6

Free Earth1.5Kp/MN/AN/AKaConventionalStage 5

Free Earth1Kp/MN/AN/AKaConventionalStage 4

Free Earth1.25Kp/MN/AN/AKaConventionalStage 3

Free Earth1Kp/MN/AN/AKaConventionalStage 2

Free Earth1.25Kp/MN/AN/AKaConventionalStage 1

Free Earth1Kp/MN/AN/AKaConventionalStage 0

MethodMultPress(%)PressMethod

ContleResResistHtr T/Bka-MultDriveAnalysisName

2.3511.7531.6991.6N/ASimple spanStage 7

3.5272.632.31.6N/ASimple spanStage 6

1.9661.4291.4181.6N/ASimple spanStage 5

2.952.1431.9661.6N/ASimple spanStage 4

2.4951.7861.6651.6N/ASimple spanStage 3

3.1192.2331.9661.6N/ASimple spanStage 2

2.1271.4971.4431.6N/ASimple spanStage 1

2.6591.8721.7171.6N/ASimple spanStage 0

FSpasFSrotFDtoeFSwallInclModel

ToeToeMin ToeUsedAxialSupportName

Name=excavation stage name
Analysis method

springs = Elastoplastic spring analysis used
DR      = Drained condition for CLAY model
U       = Undrained condition for CLAY model for all the soils
Up      = Undrained condition just for selected soil

Limit equilibrium analysis settings
Drive press:
             Ka (Active pressure diagram), Ka-Trap = Trapezoid apparent diagram from active pressures x multiplier,
             FHWA= Federal Highway Administration apparent pressure diagrams.
             Ko = At-rest lateral earth pressures.
             Peck = Peck 1969 Apparent earth pressure diagrams.
             2 Step rect = Two step rectangular apparent earth pressure diagram.
             User def.   = User defined apparent earth pressure diagram.
             Ka+d (and so on) indicates that wall friction is applied
ka mult       = multiplication factor for Ka when Ka-Trap is selected
Htr T/B (%)   = trapezoidal pressure scheme, top and bottom triangular percentage of excavation depth H
Resit press   = Kp (passive earth pressures)
Res Mult      = Safety factor applied directly on resisting pressures (
COntle Method = cantilever analysis method for limit equilibrium analysis.
Support Model:  Method for calculating support reactions in limit-equlibrium analysis.
                Beam= support reactions beam analysis (uses Blum's method).
                Trib= support reactions from tributary height calculations (Can be applied with apparent diagrams).
Axial Incl    = Axial loads included for structural design

Attachment Figure C.3-195
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Used FS wall  = Safety factor for axial+bending wall resistance to divide ultimate wall capacities.
Min FD Toe= embedded minimum safety factor (for limit equilibrium analysis)
Toe FS rot= rotation safety factor (classic for limit equilibrium analysis)
Toe FSpas= driving/resisting pressure safety factor (for limit equilibrium analysis)

A sequence of figures for each excavation stage is reported

EXCAVATION STAGES SKETCHES

Attachment Figure C.3-196
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Project: San Jacinto Waste Pits Date: 4/29/2020

Project No.: 18-2876 Pile Type Selected in DeepEx:

DeepEx Summary Page - Northern Impoundment (Cell #3 @ Sta. 6+75 Right Wall)

Top of Wall = 9.0 ft., NAVD88 Design Tip Elev. = -123.0 ft., NAVD88

Governing Tip Elev. = -122.12 ft., NAVD88 Design Length of Sheeting = 132.0 ft.

Length of Sheetting = 131.12 ft.

Use = 132.0 ft.

Water (Driving) Water (Passive) Tip Elev. Max Moment Max Shear Deflection

(ft., NAVD88) (ft., NAVD88) (ft., NAVD88) (kip-ft/ft.) (kip/ft.) (in)

Open excavation - degraded 9 -22 1.00 1.00 -77.11 1,247.27 77.21 14.48

Open excavation - degraded 9 -22 1.00 1.25 -98.36 -- -- --

Open excavation - degraded 9 -8 1.00 1.00 -61.31 806.13 84.60 6.51

Open excavation - degraded 9 -8 1.00 1.25 -70.57 -- -- --

Open excavation - degraded 5 -22 1.00 1.00 -66.76 873.53 69.56 7.72

Open excavation - degraded 5 -22 1.00 1.50 -102.86 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 -54.66 507.29 81.38 3.39

Open excavation - degraded 5 -8 1.00 1.50 -67.16 -- -- --

Open excavation - degraded 9 -22 1.00 1.00 -99.03 2,638.82 198.78 52.65

Open excavation - degraded 9 -22 1.00 1.25 -115.42 -- -- --

Open excavation - degraded 9 -8 1.00 1.00 -84.12 1,576.36 143.32 23.24

Open excavation - degraded 9 -8 1.00 1.25 -95.30 -- -- --

Open excavation - degraded 5 -22 1.00 1.00 -92.32 1,953.10 174.18 33.44

Open excavation - degraded 5 -22 1.00 1.50 -122.12 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 -76.68 1,062.20 112.88 13.04

Open excavation - degraded 5 -8 1.00 1.50 -96.04 -- -- --

-122.12 2,638.82 198.78 52.65

PAZ66/AZ38-700N

Condition Case Description FS Active FS Passive

Q-Case 1

Q-Case 2

Q-Case 3

Q-Case 4

S-Case 1

S-Case 2

S-Case 3

S-Case 4

Governing Value:

18-2876
Attachment Figure C.3-213~ . • Ardaman 

W & Associates, Inc. 



THIS PROGRAM IS PROTECTED BY U.S. COPYRIGHT LAWS AS DESCRIBED IN THE EULA. UNAUTHORIZED
COPYING IS PROHIBITED. LICENSED TO: Deep Excavation LLC BY DEEP EXCAVATION LLC UNDER SPECIFIC
LICENCE. This report has printed because the user has accepted responsibility as described in the disclaimer and EULA
File: C:\Users\George.Segre\Desktop\Northern Impoundment\Cell 3 Sections\Cell 3 (Sta 6+75 R)\18-2876  NI Cell_3 (Sta 6+75
R) Q-Case.DEEP

Company: Ardaman - Associates, Inc.
Prepared by engineer: George Segré
File number: 18-2876
Time: 4/28/2020 9:38:25 AM

Project: San Jacinto Waste Pits

Copyright@2009 - 2019 Deep Excavation LLC: www.deepexcavation.com A
program for the evaluation of deep excavations Deep Excavation LLC, New

York, New York, www.deepexcavation.com

DeepEX 2019: Report Output
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STRUCTURAL MATERIALS DATA

(kcf)(ksi)(ksi)(ksi)

Density gElastic EFuStrength FyName

Steel

0.492900072.550A50

0.49290005836A36

(% of Fc')(kcf)(ksi)(ksi)

Tension Strength FtDensity gElastic EStrength Fc'Name

Concrete

100.1544156Fc 6ksi

100.1540315Fc 5ksi

100.1536054Fc 4ksi

100.1531223Fc 3ksi

(ksi)(ksi)

Elastic EStrength FyName

Steel rebar

30434.865.2B450C

30434.872.5S500

30434.859.4S410

29000270Strands 270 ksi

29000150Grade 150

2900080Grade 80

2900075Grade 75

2900060Grade 60

(ksi)(kcf)(ksi)(ksi)(ksi)

Elastic EDensity gUltimate Shear Strength FvuUltimate Tensile Strength FtuUltimate Bending Srtength FbuName

Wood

8000.050.611Regular grade

10000.050.81.41.6Construction Timb

STEEL
Name=material name
fy=fyk= characteristc resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
CONCRETE
Name=material name
f'c=fck= cylindrical resistance for concrete (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
Tension strength=ft=fctk= characteristic tension resistance for concrete
STEEL REBARS
Name=material name
fy=fyk= characteristic resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
WOOD
Name=material name
Fb=fbk= Ultimate bending strength
Ftu=ftuk= Ultimate tensile strength

Attachment Figure C.3-215
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Fvu=fvuk= Ultimate shear strength
Density g= specific weight
Elastic E= Elastic modulus

Attachment Figure C.3-216



Project: San Jacinto Waste Pits
Results for Design Section 0: Base model

Attachment Figure C.3-217
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SOIL DATA

LinearTrue0.330.3330.3333000040000012512515- CH (-102 t

LinearTrue0.330.3330.3333000035000012512514- CH (-93 to 

LinearTrueN/AN/A30.333300N/AN/AN/A03013013013- SP (-83 to 

LinearTrueN/AN/A1.70.593300N/AN/AN/A2001511711712- ML (-71 t

LinearTrueN/AN/A30.333300N/AN/AN/A03013013011- SP (-68 to 

LinearTrueN/AN/A1.70.593300N/AN/AN/A2001511711710- ML (-62 t

LinearTrueN/AN/A30.333300N/AN/AN/A03013013009- SP (-58 to 

LinearTrueN/AN/A1.70.593300N/AN/AN/A2001511711708- ML (-54 t

LinearTrue0.330.333.260.3133000033000012512507- CH (-45  t

LinearTrue11113626.30017300012512506- CH (-40 to 

LinearTrue30.332.120.473417.543021.110000012012005- CH (-32 to 

LinearTrue11113521.920012500012412404- CH (-26 T

LinearTrue11113150003500011011003- CH (-15  t

LinearTrue2.560.3930.3336026182500011011002- CH (-6 TO 

EXPTrue11113300005000011511501- CH (+3 TO 

ModelNLNLNLNL(-)(ksf)(deg)(deg)(psf)(psf)(deg)(pcf)(pcf)

ColorSpringVarykPcvkAcvkPpkAprEurEloadFRcvFRpSuC'Frictg dryg totName

-000--0.8100.10.3515- CH (-102 t

-000--0.8100.10.3514- CH (-93 to 

-000--0.80.5--0.3513- SP (-83 to 

-000--0.80.741--0.3512- ML (-71 t

-000--0.80.5--0.3511- SP (-68 to 

-000--0.80.741--0.3510- ML (-62 t

-000--0.80.5--0.2509- SP (-58 to 

-000--0.80.741--0.308- ML (-54 t

-000--0.8100.10.3507- CH (-45  t

-7019.329--0.5100.10.3506- CH (-40 to 

-3012.118.1--0.5100.10.4505- CH (-32 to 

-3014.521.8--0.5100.10.3504- CH (-26 T

-208.713--0.5100.10.403- CH (-15  t

-203.45.1--0.5100.10.302- CH (-6 TO 

-204.87.2010.5100.10.401- CH (+3 TO 

(ksi)(k/ft3)(psi)(psi)(0 to 1)(0 to 1)--(clays)(clays)v

PLkS.nailsqNailsqSkinaV.EXPaH.EXPnOCRko.NCMin shMin KaPoissonName

gtot  = total soil specific  weight
gdry  = dry weigth of the soil
Frict = friction angle
C'    = effective cohesion
Su    = Undrained shear strength (only for CLAY soils in undrained conditions, used as a cutoff strength in NL analysis)
Evc   = Virgin compression elastic modulus
Eur   = unloading/reloading elastic modulus
Kap   = Peak active thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kpp   = Peak passive thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kacv  = Constant volume active thrust coeff (only for clays, initial value)
Kpcv  = Constant volume passive thrust coeff  (only for clays, initial value).
Spring models= spring model (LIN= constant E over the soil layer height , EXP=exponential , SIMC=simplified winkler)
LIN= Linear-Elastic-Perfectly Plastic,
EXP: Exponential, SUB: Modulus of Subgrade Reaction

Attachment Figure C.3-218
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SIMC= Simplified Clay mode

SOIL BORINGS
Top Elev= superior SOil level
Soil type= type of the soil (sand , clay , etc)
OCR=       overconsolidation ratio
K0=        at rest coefficient

1115- CH (-102 t-102

1114- CH (-93 to -93

0.5113- SP (-83 to --83

0.74112- ML (-71 to -71

1111- SP (-68 to --68

0.74110- ML (-62 to -62

0.5109- SP (-58 to --58

0.74108- ML (-54 to -54

1107- CH (-45  to -45

1106- CH (-40 to -40

1105- CH (-32 to -32

1104- CH (-26 TO -26

1103- CH (-15  to -15

1102- CH (-6 TO --6

1101- CH (+3 TO 3

KoOCRSoil typeTop elev.

Name: Cell #3, pos: (-100, 0)

WALL DATA

Wall section 0: Wall 1

Attachment Figure C.3-219
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Wall type: Combined sheet pile wall
Top wall El: 9 ft   Bottom wall El: -110 ft
Hor. wall spacing: 10.29 ft   Wall thickness = 5.5 ft
Passive width below exc: 10.29 ft   Active width below exc: 10.29 ft Swater= 10.29 ft
Steel members fy = 50 ksi   Esteel = 29000 ksi
Wall friction: Ignored
Steel wall capacities are calculated with AISC 360-16 ALL.
Concrete capacities are calculated with ACI 318-11
Note: With ultimate capacities you may have to use a structural safety factor.
Steel sheet pile properties

Table: Steel Sheet Pile Cross Sectional Properties

1663268.8107870.5204.2327.11079325.1PP60X0.62AZ 38-700NPA 60/19-700

(in)(in)(in)(in)(in3)(in4)(in^2)(in3/ft)(in4/ft)(in2/ft)

Pile twPile tfPile bfPile DPile SxxPile IxxPile ASxxIxxAPilesSheetDES

GENERAL WALL DATA
Hor wall spacing= Wall horizontal spacing
Passive width below exc= spacing for passive thrust pressure for classic analysis
f'c=fck= cylindrical concrete resistance
fyk=fy= steel rebar characteristic resistance
Econc= Concrete Elastic modulus
fctk= characteristic Concrete tension
Esteel= steel elastic modulus
TABULAR DATA (principal parameters)
1) Diaphragm wall (rectangular cross section)
N/A= data not available
Fy=fyk

Attachment Figure C.3-220
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F'c=fck
D=wall thickness
B=wall width
2)Steel sheet pile
DES=shape (Z or U)
W=width per unit of length
A=area
h=height
t=horizontal part thickness
b=width of the single sheet pile part
s=inclined part thickness
Ixx=strong axis inertia (per unit of length)
Sxx=strong axis section modulus (per unit of length)
3)Secant piles wall, Tangent piles wall, soldier piles, soldier piles and timber lagging
W=weight per unit of length
A=area
D=diameter
tw=web thickness
tp= pipe thickness
bf=flange width
tf= flange thickness
k= flange thickness+stem base height
Ixx= strong axis inertia modulus (per unit of length)
Sxx= strong axis section modulus (per unit of length)
rx=radius of gyration about X axis
ry=radius of gyration about Y axis
Iyy=weak axis inertia modulus (per unit of length)
Syy=weak axis section modulus (per unit of length)
rT=radius of gyration for torsion
Cw= warping constant

Attachment Figure C.3-221
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GENERAL ANALYSIS CRITERIA
Summary of stage assumptions

Free Earth1.5Kp/MN/AN/AKaConventionalStage 7

Free Earth1Kp/MN/AN/AKaConventionalStage 6

Free Earth1.5Kp/MN/AN/AKaConventionalStage 5

Free Earth1Kp/MN/AN/AKaConventionalStage 4

Free Earth1.25Kp/MN/AN/AKaConventionalStage 3

Free Earth1Kp/MN/AN/AKaConventionalStage 2

Free Earth1.25Kp/MN/AN/AKaConventionalStage 1

Free Earth1Kp/MN/AN/AKaConventionalStage 0

MethodMultPress(%)PressMethod

ContleResResistHtr T/Bka-MultDriveAnalysisName

2.2211.5521.5521.6N/ASimple spanStage 7

3.3322.3292.3291.6N/ASimple spanStage 6

1.5421.0721.0721.6N/ASimple spanStage 5

2.3131.6081.6081.6N/ASimple spanStage 4

2.3081.561.561.6N/ASimple spanStage 3

2.8851.9511.9511.6N/ASimple spanStage 2

1.6711.1351.1351.6N/ASimple spanStage 1

2.0891.4181.4181.6N/ASimple spanStage 0

FSpasFSrotFDtoeFSwallInclModel

ToeToeMin ToeUsedAxialSupportName

Name=excavation stage name
Analysis method

springs = Elastoplastic spring analysis used
DR      = Drained condition for CLAY model
U       = Undrained condition for CLAY model for all the soils
Up      = Undrained condition just for selected soil

Limit equilibrium analysis settings
Drive press:
             Ka (Active pressure diagram), Ka-Trap = Trapezoid apparent diagram from active pressures x multiplier,
             FHWA= Federal Highway Administration apparent pressure diagrams.
             Ko = At-rest lateral earth pressures.
             Peck = Peck 1969 Apparent earth pressure diagrams.
             2 Step rect = Two step rectangular apparent earth pressure diagram.
             User def.   = User defined apparent earth pressure diagram.
             Ka+d (and so on) indicates that wall friction is applied
ka mult       = multiplication factor for Ka when Ka-Trap is selected
Htr T/B (%)   = trapezoidal pressure scheme, top and bottom triangular percentage of excavation depth H
Resit press   = Kp (passive earth pressures)
Res Mult      = Safety factor applied directly on resisting pressures (
COntle Method = cantilever analysis method for limit equilibrium analysis.
Support Model:  Method for calculating support reactions in limit-equlibrium analysis.
                Beam= support reactions beam analysis (uses Blum's method).
                Trib= support reactions from tributary height calculations (Can be applied with apparent diagrams).
Axial Incl    = Axial loads included for structural design

Attachment Figure C.3-222
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Used FS wall  = Safety factor for axial+bending wall resistance to divide ultimate wall capacities.
Min FD Toe= embedded minimum safety factor (for limit equilibrium analysis)
Toe FS rot= rotation safety factor (classic for limit equilibrium analysis)
Toe FSpas= driving/resisting pressure safety factor (for limit equilibrium analysis)

A sequence of figures for each excavation stage is reported

EXCAVATION STAGES SKETCHES

Attachment Figure C.3-223
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STRUCTURAL MATERIALS DATA

(kcf)(ksi)(ksi)(ksi)

Density gElastic EFuStrength FyName

Steel

0.492900072.550A50

0.49290005836A36

(% of Fc')(kcf)(ksi)(ksi)

Tension Strength FtDensity gElastic EStrength Fc'Name

Concrete

100.1544156Fc 6ksi

100.1540315Fc 5ksi

100.1536054Fc 4ksi

100.1531223Fc 3ksi

(ksi)(ksi)

Elastic EStrength FyName

Steel rebar

30434.865.2B450C

30434.872.5S500

30434.859.4S410

29000270Strands 270 ksi

29000150Grade 150

2900080Grade 80

2900075Grade 75

2900060Grade 60

(ksi)(kcf)(ksi)(ksi)(ksi)

Elastic EDensity gUltimate Shear Strength FvuUltimate Tensile Strength FtuUltimate Bending Srtength FbuName

Wood

8000.050.611Regular grade

10000.050.81.41.6Construction Timb

STEEL
Name=material name
fy=fyk= characteristc resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
CONCRETE
Name=material name
f'c=fck= cylindrical resistance for concrete (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
Tension strength=ft=fctk= characteristic tension resistance for concrete
STEEL REBARS
Name=material name
fy=fyk= characteristic resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
WOOD
Name=material name
Fb=fbk= Ultimate bending strength
Ftu=ftuk= Ultimate tensile strength

Attachment Figure C.3-241
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Fvu=fvuk= Ultimate shear strength
Density g= specific weight
Elastic E= Elastic modulus

Attachment Figure C.3-242



Project: San Jacinto Waste Pits
Results for Design Section 0: Base model
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SOIL DATA

LinearTrue2.560.392.560.3933002626400002612512515- CH (-102 t

LinearTrue2.560.392.560.3933002626350002612512514- CH (-93 to 

LinearTrueN/AN/A30.333300N/AN/AN/A03013013013- SP (-83 to 

LinearTrueN/AN/A2.770.363300N/AN/AN/A02811711712- ML (-71 t

LinearTrueN/AN/A30.333300N/AN/AN/A03013013011- SP (-68 to 

LinearTrueN/AN/A2.770.363300N/AN/AN/A02811711710- ML (-62 t

LinearTrueN/AN/A30.333300N/AN/AN/A03013013009- SP (-58 to 

LinearTrueN/AN/A2.770.363300N/AN/AN/A02811711708- ML (-54 t

LinearTrue2.560.392.560.3933002626330002612512507- CH (-45  t

LinearTrue2.560.392.560.393626.32626173002612512506- CH (-40 to 

LinearTrue30.332.120.473417.543021.1100002612012005- CH (-32 to 

LinearTrue2.560.392.560.393521.922626125002612412404- CH (-26 T

LinearTrue2.280.442.280.443150232335002311011003- CH (-15  t

LinearTrue2.560.3930.33360261825002311011002- CH (-6 TO 

EXPTrue2.280.442.280.443300232350002311511501- CH (+3 TO 

ModelNLNLNLNL(-)(ksf)(deg)(deg)(psf)(psf)(deg)(pcf)(pcf)

ColorSpringVarykPcvkAcvkPpkAprEurEloadFRcvFRpSuC'Frictg dryg totName

-000--0.80.56200.10.3515- CH (-102 t

-000--0.80.56200.10.3514- CH (-93 to 

-000--0.80.5--0.3513- SP (-83 to 

-000--0.80.531--0.3512- ML (-71 t

-000--0.80.5--0.3511- SP (-68 to 

-000--0.80.531--0.3510- ML (-62 t

-000--0.80.5--0.2509- SP (-58 to 

-000--0.80.531--0.308- ML (-54 t

-000--0.80.56200.10.3507- CH (-45  t

-7019.329--0.50.56200.10.3506- CH (-40 to 

-3012.118.1--0.5000.10.4505- CH (-32 to 

-3014.521.8--0.50.56200.10.3504- CH (-26 T

-208.713--0.50.60900.10.403- CH (-15  t

-203.45.1--0.5000.10.302- CH (-6 TO 

-204.87.2010.50.60900.10.401- CH (+3 TO 

(ksi)(k/ft3)(psi)(psi)(0 to 1)(0 to 1)--(clays)(clays)v

PLkS.nailsqNailsqSkinaV.EXPaH.EXPnOCRko.NCMin shMin KaPoissonName

gtot  = total soil specific  weight
gdry  = dry weigth of the soil
Frict = friction angle
C'    = effective cohesion
Su    = Undrained shear strength (only for CLAY soils in undrained conditions, used as a cutoff strength in NL analysis)
Evc   = Virgin compression elastic modulus
Eur   = unloading/reloading elastic modulus
Kap   = Peak active thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kpp   = Peak passive thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kacv  = Constant volume active thrust coeff (only for clays, initial value)
Kpcv  = Constant volume passive thrust coeff  (only for clays, initial value).
Spring models= spring model (LIN= constant E over the soil layer height , EXP=exponential , SIMC=simplified winkler)
LIN= Linear-Elastic-Perfectly Plastic,
EXP: Exponential, SUB: Modulus of Subgrade Reaction

Attachment Figure C.3-244
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SIMC= Simplified Clay mode

SOIL BORINGS
Top Elev= superior SOil level
Soil type= type of the soil (sand , clay , etc)
OCR=       overconsolidation ratio
K0=        at rest coefficient

1115- CH (-102 t-102

0.56114- CH (-93 to -93

0.5113- SP (-83 to --83

0.53112- ML (-71 to -71

0.5111- SP (-68 to --68

0.53110- ML (-62 to -62

0.5109- SP (-58 to --58

0.53108- ML (-54 to -54

0.56107- CH (-45  to -45

0.56106- CH (-40 to -40

0105- CH (-32 to -32

0.56104- CH (-26 TO -26

0.61103- CH (-15  to -15

0102- CH (-6 TO --6

0.61101- CH (+3 TO 3

KoOCRSoil typeTop elev.

Name: Cell #3, pos: (-100, 0)

WALL DATA

Wall section 0: Wall 1

Attachment Figure C.3-245
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Wall type: Combined sheet pile wall
Top wall El: 9 ft   Bottom wall El: -140 ft
Hor. wall spacing: 10.29 ft   Wall thickness = 5.5 ft
Passive width below exc: 10.29 ft   Active width below exc: 10.29 ft Swater= 10.29 ft
Steel members fy = 50 ksi   Esteel = 29000 ksi
Wall friction: Ignored
Steel wall capacities are calculated with AISC 360-16 ALL.
Concrete capacities are calculated with ACI 318-11
Note: With ultimate capacities you may have to use a structural safety factor.
Steel sheet pile properties

Table: Steel Sheet Pile Cross Sectional Properties

1663268.8107870.5204.2327.11079325.1PP60X0.62AZ 38-700NPA 60/19-700

(in)(in)(in)(in)(in3)(in4)(in^2)(in3/ft)(in4/ft)(in2/ft)

Pile twPile tfPile bfPile DPile SxxPile IxxPile ASxxIxxAPilesSheetDES

GENERAL WALL DATA
Hor wall spacing= Wall horizontal spacing
Passive width below exc= spacing for passive thrust pressure for classic analysis
f'c=fck= cylindrical concrete resistance
fyk=fy= steel rebar characteristic resistance
Econc= Concrete Elastic modulus
fctk= characteristic Concrete tension
Esteel= steel elastic modulus
TABULAR DATA (principal parameters)
1) Diaphragm wall (rectangular cross section)
N/A= data not available
Fy=fyk

Attachment Figure C.3-246
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F'c=fck
D=wall thickness
B=wall width
2)Steel sheet pile
DES=shape (Z or U)
W=width per unit of length
A=area
h=height
t=horizontal part thickness
b=width of the single sheet pile part
s=inclined part thickness
Ixx=strong axis inertia (per unit of length)
Sxx=strong axis section modulus (per unit of length)
3)Secant piles wall, Tangent piles wall, soldier piles, soldier piles and timber lagging
W=weight per unit of length
A=area
D=diameter
tw=web thickness
tp= pipe thickness
bf=flange width
tf= flange thickness
k= flange thickness+stem base height
Ixx= strong axis inertia modulus (per unit of length)
Sxx= strong axis section modulus (per unit of length)
rx=radius of gyration about X axis
ry=radius of gyration about Y axis
Iyy=weak axis inertia modulus (per unit of length)
Syy=weak axis section modulus (per unit of length)
rT=radius of gyration for torsion
Cw= warping constant

Attachment Figure C.3-247
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GENERAL ANALYSIS CRITERIA
Summary of stage assumptions

Free Earth1.5Kp/MN/AN/AKaConventionalStage 7

Free Earth1Kp/MN/AN/AKaConventionalStage 6

Free Earth1.5Kp/MN/AN/AKaConventionalStage 5

Free Earth1Kp/MN/AN/AKaConventionalStage 4

Free Earth1.25Kp/MN/AN/AKaConventionalStage 3

Free Earth1Kp/MN/AN/AKaConventionalStage 2

Free Earth1.25Kp/MN/AN/AKaConventionalStage 1

Free Earth1Kp/MN/AN/AKaConventionalStage 0

MethodMultPress(%)PressMethod

ContleResResistHtr T/Bka-MultDriveAnalysisName

2.1771.5981.5941.6N/ASimple spanStage 7

3.2662.3962.1581.6N/ASimple spanStage 6

1.6451.1651.1651.6N/ASimple spanStage 5

2.4671.7471.6781.6N/ASimple spanStage 4

2.3561.6721.611.6N/ASimple spanStage 3

2.9452.091.8991.6N/ASimple spanStage 2

1.8241.2631.2631.6N/ASimple spanStage 1

2.281.5781.5321.6N/ASimple spanStage 0

FSpasFSrotFDtoeFSwallInclModel

ToeToeMin ToeUsedAxialSupportName

Name=excavation stage name
Analysis method

springs = Elastoplastic spring analysis used
DR      = Drained condition for CLAY model
U       = Undrained condition for CLAY model for all the soils
Up      = Undrained condition just for selected soil

Limit equilibrium analysis settings
Drive press:
             Ka (Active pressure diagram), Ka-Trap = Trapezoid apparent diagram from active pressures x multiplier,
             FHWA= Federal Highway Administration apparent pressure diagrams.
             Ko = At-rest lateral earth pressures.
             Peck = Peck 1969 Apparent earth pressure diagrams.
             2 Step rect = Two step rectangular apparent earth pressure diagram.
             User def.   = User defined apparent earth pressure diagram.
             Ka+d (and so on) indicates that wall friction is applied
ka mult       = multiplication factor for Ka when Ka-Trap is selected
Htr T/B (%)   = trapezoidal pressure scheme, top and bottom triangular percentage of excavation depth H
Resit press   = Kp (passive earth pressures)
Res Mult      = Safety factor applied directly on resisting pressures (
COntle Method = cantilever analysis method for limit equilibrium analysis.
Support Model:  Method for calculating support reactions in limit-equlibrium analysis.
                Beam= support reactions beam analysis (uses Blum's method).
                Trib= support reactions from tributary height calculations (Can be applied with apparent diagrams).
Axial Incl    = Axial loads included for structural design

Attachment Figure C.3-248
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Used FS wall  = Safety factor for axial+bending wall resistance to divide ultimate wall capacities.
Min FD Toe= embedded minimum safety factor (for limit equilibrium analysis)
Toe FS rot= rotation safety factor (classic for limit equilibrium analysis)
Toe FSpas= driving/resisting pressure safety factor (for limit equilibrium analysis)

A sequence of figures for each excavation stage is reported

EXCAVATION STAGES SKETCHES

Attachment Figure C.3-249
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Project: San Jacinto Waste Pits Date: 4/29/2020

Project No.: 18-2876 Pile Type Selected in DeepEx:

DeepEx Summary Page - Northern Impoundment (Cell #4 @ Sta. 5+00 Right Wall)

Top of Wall = 9.0 ft., NAVD88 Design Tip Elev. = -112.0 ft., NAVD88

Governing Tip Elev. = -111.62 ft., NAVD88 Design Length of Sheeting = 121.0 ft.

Length of Sheetting = 120.62 ft.

Use = 121.0 ft.

Water (Driving) Water (Passive) Tip Elev. Max Moment Max Shear Deflection

(ft., NAVD88) (ft., NAVD88) (ft., NAVD88) (kip-ft/ft.) (kip/ft.) (in)

Open excavation - degraded 9 -20 1.00 1.00 -68.39 1,157.34 106.26 10.83

Open excavation - degraded 9 -20 1.00 1.25 -79.29 -- -- --

Open excavation - degraded 9 -8 1.00 1.00 -59.12 793.11 99.42 5.85

Open excavation - degraded 9 -8 1.00 1.25 -65.67 -- -- --

Open excavation - degraded 5 -20 1.00 1.00 -61.31 808.06 89.20 6.15

Open excavation - degraded 5 -20 1.00 1.50 -81.47 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 -53.67 496.49 85.26 3.02

Open excavation - degraded 5 -8 1.00 1.50 -62.94 -- -- --

Open excavation - degraded 9 -20 1.00 1.00 -93.56 2,238.97 198.79 39.90

Open excavation - degraded 9 -20 1.00 1.25 -106.46 -- -- --

Open excavation - degraded 9 -8 1.00 1.00 -81.30 1,350.54 141.51 18.96

Open excavation - degraded 9 -8 1.00 1.25 -90.97 -- -- --

Open excavation - degraded 5 -20 1.00 1.00 -87.10 1,618.84 158.36 25.11

Open excavation - degraded 5 -20 1.00 1.50 -111.62 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 -74.20 863.52 104.78 10.30

Open excavation - degraded 5 -8 1.00 1.50 -92.26 -- -- --

-111.62 2,238.97 198.79 39.90

PAZ66/AZ38-700N

Condition Case Description FS Active FS Passive

Q-Case 1

Q-Case 2

Q-Case 3

Q-Case 4

S-Case 1

S-Case 2

S-Case 3

S-Case 4

Governing Value:

18-2876
Attachment Figure C.4-1~ . • Ardaman 

W & Associates, Inc. 



THIS PROGRAM IS PROTECTED BY U.S. COPYRIGHT LAWS AS DESCRIBED IN THE EULA. UNAUTHORIZED
COPYING IS PROHIBITED. LICENSED TO: Deep Excavation LLC BY DEEP EXCAVATION LLC UNDER SPECIFIC
LICENCE. This report has printed because the user has accepted responsibility as described in the disclaimer and EULA
File: C:\Users\George.Segre\Desktop\Northern Impoundment\Cell 4 Sections\Cell 4 (Sta 5+00 R)\18-2876  NI Cell_4 (Sta 5+00)
Q-Case.DEEP

Company: Ardaman - Associates, Inc.
Prepared by engineer: George Segré
File number: 18-2876
Time: 4/28/2020 9:54:41 AM

Project: San Jacinto Waste Pits

Copyright@2009 - 2019 Deep Excavation LLC: www.deepexcavation.com A
program for the evaluation of deep excavations Deep Excavation LLC, New

York, New York, www.deepexcavation.com

DeepEX 2019: Report Output

Attachment Figure C.4-2
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STRUCTURAL MATERIALS DATA

(kcf)(ksi)(ksi)(ksi)

Density gElastic EFuStrength FyName

Steel

0.492900072.550A50

0.49290005836A36

(% of Fc')(kcf)(ksi)(ksi)

Tension Strength FtDensity gElastic EStrength Fc'Name

Concrete

100.1544156Fc 6ksi

100.1540315Fc 5ksi

100.1536054Fc 4ksi

100.1531223Fc 3ksi

(ksi)(ksi)

Elastic EStrength FyName

Steel rebar

30434.865.2B450C

30434.872.5S500

30434.859.4S410

29000270Strands 270 ksi

29000150Grade 150

2900080Grade 80

2900075Grade 75

2900060Grade 60

(ksi)(kcf)(ksi)(ksi)(ksi)

Elastic EDensity gUltimate Shear Strength FvuUltimate Tensile Strength FtuUltimate Bending Srtength FbuName

Wood

8000.050.611Regular grade

10000.050.81.41.6Construction Timb

STEEL
Name=material name
fy=fyk= characteristc resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
CONCRETE
Name=material name
f'c=fck= cylindrical resistance for concrete (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
Tension strength=ft=fctk= characteristic tension resistance for concrete
STEEL REBARS
Name=material name
fy=fyk= characteristic resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
WOOD
Name=material name
Fb=fbk= Ultimate bending strength
Ftu=ftuk= Ultimate tensile strength

Attachment Figure C.4-3
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Fvu=fvuk= Ultimate shear strength
Density g= specific weight
Elastic E= Elastic modulus

Attachment Figure C.4-4



Project: San Jacinto Waste Pits
Results for Design Section 0: Base model

Attachment Figure C.4-5
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SOIL DATA

LinearTrueN/AN/A3.260.313300N/AN/AN/A03212812810- SP (-56 to 

LinearTrue111133000035000010010009- CH (-49 to 

LinearTrue11113300003000001010008- CH (-43 to 

LinearTrue0.330.333.260.3133000025000010010007- CH (-38  t

LinearTrueN/AN/A30.333626.3N/AN/AN/A03012512506- SP (-26 to 

LinearTrue30.332.120.473417.543021.13500011511505- CH (-20 to 

LinearTrue11113521.92009400012312304- CH (-14 T

LinearTrue11113150005000011611603- CH (-7  to 

LinearTrue2.560.3930.3336026183500011611602- CH (-1 TO 

EXPTrue111133000010000011811801- CH (+5 TO 

ModelNLNLNLNL(-)(ksf)(deg)(deg)(psf)(psf)(deg)(pcf)(pcf)

ColorSpringVarykPcvkAcvkPpkAprEurEloadFRcvFRpSuC'Frictg dryg totName

-000--0.80.47--0.3510- SP (-56 to 

-000--0.8100.10.2509- CH (-49 to 

-000--0.8100.10.308- CH (-43 to 

-000--0.8100.10.3507- CH (-38  t

-7019.329--0.50.5--0.3506- SP (-26 to 

-3012.118.1--0.5100.10.4505- CH (-20 to 

-3014.521.8--0.5100.10.3504- CH (-14 T

-208.713--0.5100.10.403- CH (-7  to 

-203.45.1--0.5100.10.302- CH (-1 TO 

-204.87.2010.5100.10.401- CH (+5 TO 

(ksi)(k/ft3)(psi)(psi)(0 to 1)(0 to 1)--(clays)(clays)v

PLkS.nailsqNailsqSkinaV.EXPaH.EXPnOCRko.NCMin shMin KaPoissonName

gtot  = total soil specific  weight
gdry  = dry weigth of the soil
Frict = friction angle
C'    = effective cohesion
Su    = Undrained shear strength (only for CLAY soils in undrained conditions, used as a cutoff strength in NL analysis)
Evc   = Virgin compression elastic modulus
Eur   = unloading/reloading elastic modulus
Kap   = Peak active thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kpp   = Peak passive thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kacv  = Constant volume active thrust coeff (only for clays, initial value)
Kpcv  = Constant volume passive thrust coeff  (only for clays, initial value).
Spring models= spring model (LIN= constant E over the soil layer height , EXP=exponential , SIMC=simplified winkler)
LIN= Linear-Elastic-Perfectly Plastic,
EXP: Exponential, SUB: Modulus of Subgrade Reaction
SIMC= Simplified Clay mode

SOIL BORINGS
Top Elev= superior SOil level
Soil type= type of the soil (sand , clay , etc)
OCR=       overconsolidation ratio
K0=        at rest coefficient

Attachment Figure C.4-6
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0.47110- SP (-56 to --56

1109- CH (-49 to -49

1108- CH (-43 to -43

1107- CH (-38  to -38

0.5106- SP (-26 to --26

1105- CH (-20 to -20

1104- CH (-14 TO -14

1103- CH (-7  to --7

1102- CH (-1 TO --1

1101- CH (+5 TO 10

KoOCRSoil typeTop elev.

Name: Cell #4, pos: (-100, 0)

WALL DATA

Wall section 0: Wall 1

Wall uses wall section 0: Wall 1
Wall type: Combined sheet pile wall
Top wall El: 9 ft   Bottom wall El: -100 ft
Hor. wall spacing: 10.29 ft   Wall thickness = 5.5 ft
Passive width below exc: 10.29 ft   Active width below exc: 10.29 ft Swater= 10.29 ft
Steel members fy = 50 ksi   Esteel = 29000 ksi
Wall friction: Ignored
Steel wall capacities are calculated with AISC 360-16 ALL.
Concrete capacities are calculated with ACI 318-11

Attachment Figure C.4-7

Company: Ard.am.:m - Associiatias , Inc. 

Engine::'.!": George S,egr,e 

C:\l ~ .. ell - (Sta 5+00 R)I 

Wall sketch 
De:p Exc;a;v-;;.tion LCC 

Cell_., (Sta 5+oo) Q-Case.DEEP 
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Note: With ultimate capacities you may have to use a structural safety factor.
Steel sheet pile properties

Table: Steel Sheet Pile Cross Sectional Properties

1663268.8107870.5204.2327.11079325.1PP60X0.62AZ 38-700NPA 60/19-700

(in)(in)(in)(in)(in3)(in4)(in^2)(in3/ft)(in4/ft)(in2/ft)

Pile twPile tfPile bfPile DPile SxxPile IxxPile ASxxIxxAPilesSheetDES

GENERAL WALL DATA
Hor wall spacing= Wall horizontal spacing
Passive width below exc= spacing for passive thrust pressure for classic analysis
f'c=fck= cylindrical concrete resistance
fyk=fy= steel rebar characteristic resistance
Econc= Concrete Elastic modulus
fctk= characteristic Concrete tension
Esteel= steel elastic modulus
TABULAR DATA (principal parameters)
1) Diaphragm wall (rectangular cross section)
N/A= data not available
Fy=fyk
F'c=fck
D=wall thickness
B=wall width
2)Steel sheet pile
DES=shape (Z or U)
W=width per unit of length
A=area
h=height
t=horizontal part thickness
b=width of the single sheet pile part
s=inclined part thickness
Ixx=strong axis inertia (per unit of length)
Sxx=strong axis section modulus (per unit of length)
3)Secant piles wall, Tangent piles wall, soldier piles, soldier piles and timber lagging
W=weight per unit of length
A=area
D=diameter
tw=web thickness
tp= pipe thickness
bf=flange width
tf= flange thickness
k= flange thickness+stem base height
Ixx= strong axis inertia modulus (per unit of length)
Sxx= strong axis section modulus (per unit of length)
rx=radius of gyration about X axis
ry=radius of gyration about Y axis
Iyy=weak axis inertia modulus (per unit of length)
Syy=weak axis section modulus (per unit of length)
rT=radius of gyration for torsion
Cw= warping constant

Attachment Figure C.4-8
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GENERAL ANALYSIS CRITERIA
Summary of stage assumptions

Free Earth1.5Kp/MN/AN/AKaConventionalStage 7

Free Earth1Kp/MN/AN/AKaConventionalStage 6

Free Earth1.5Kp/MN/AN/AKaConventionalStage 5

Free Earth1Kp/MN/AN/AKaConventionalStage 4

Free Earth1.25Kp/MN/AN/AKaConventionalStage 3

Free Earth1Kp/MN/AN/AKaConventionalStage 2

Free Earth1.25Kp/MN/AN/AKaConventionalStage 1

Free Earth1Kp/MN/AN/AKaConventionalStage 0

MethodMultPress(%)PressMethod

ContleResResistHtr T/Bka-MultDriveAnalysisName

2.4221.7851.7851.6N/ASimple spanStage 7

3.6332.6772.3761.6N/ASimple spanStage 6

1.7561.2561.2561.6N/ASimple spanStage 5

2.6341.8841.8841.6N/ASimple spanStage 4

2.6271.8061.7521.6N/ASimple spanStage 3

3.2832.2582.0451.6N/ASimple spanStage 2

1.9561.3331.3331.6N/ASimple spanStage 1

2.4451.6661.6531.6N/ASimple spanStage 0

FSpasFSrotFDtoeFSwallInclModel

ToeToeMin ToeUsedAxialSupportName

Name=excavation stage name
Analysis method

springs = Elastoplastic spring analysis used
DR      = Drained condition for CLAY model
U       = Undrained condition for CLAY model for all the soils
Up      = Undrained condition just for selected soil

Limit equilibrium analysis settings
Drive press:
             Ka (Active pressure diagram), Ka-Trap = Trapezoid apparent diagram from active pressures x multiplier,
             FHWA= Federal Highway Administration apparent pressure diagrams.
             Ko = At-rest lateral earth pressures.
             Peck = Peck 1969 Apparent earth pressure diagrams.
             2 Step rect = Two step rectangular apparent earth pressure diagram.
             User def.   = User defined apparent earth pressure diagram.
             Ka+d (and so on) indicates that wall friction is applied
ka mult       = multiplication factor for Ka when Ka-Trap is selected
Htr T/B (%)   = trapezoidal pressure scheme, top and bottom triangular percentage of excavation depth H
Resit press   = Kp (passive earth pressures)
Res Mult      = Safety factor applied directly on resisting pressures (
COntle Method = cantilever analysis method for limit equilibrium analysis.
Support Model:  Method for calculating support reactions in limit-equlibrium analysis.
                Beam= support reactions beam analysis (uses Blum's method).
                Trib= support reactions from tributary height calculations (Can be applied with apparent diagrams).
Axial Incl    = Axial loads included for structural design

Attachment Figure C.4-9
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Used FS wall  = Safety factor for axial+bending wall resistance to divide ultimate wall capacities.
Min FD Toe= embedded minimum safety factor (for limit equilibrium analysis)
Toe FS rot= rotation safety factor (classic for limit equilibrium analysis)
Toe FSpas= driving/resisting pressure safety factor (for limit equilibrium analysis)

A sequence of figures for each excavation stage is reported

EXCAVATION STAGES SKETCHES

Attachment Figure C.4-10
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STRUCTURAL MATERIALS DATA

(kcf)(ksi)(ksi)(ksi)

Density gElastic EFuStrength FyName

Steel

0.492900072.550A50

0.49290005836A36

(% of Fc')(kcf)(ksi)(ksi)

Tension Strength FtDensity gElastic EStrength Fc'Name

Concrete

100.1544156Fc 6ksi

100.1540315Fc 5ksi

100.1536054Fc 4ksi

100.1531223Fc 3ksi

(ksi)(ksi)

Elastic EStrength FyName

Steel rebar

30434.865.2B450C

30434.872.5S500

30434.859.4S410

29000270Strands 270 ksi

29000150Grade 150

2900080Grade 80

2900075Grade 75

2900060Grade 60

(ksi)(kcf)(ksi)(ksi)(ksi)

Elastic EDensity gUltimate Shear Strength FvuUltimate Tensile Strength FtuUltimate Bending Srtength FbuName

Wood

8000.050.611Regular grade

10000.050.81.41.6Construction Timb

STEEL
Name=material name
fy=fyk= characteristc resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
CONCRETE
Name=material name
f'c=fck= cylindrical resistance for concrete (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
Tension strength=ft=fctk= characteristic tension resistance for concrete
STEEL REBARS
Name=material name
fy=fyk= characteristic resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
WOOD
Name=material name
Fb=fbk= Ultimate bending strength
Ftu=ftuk= Ultimate tensile strength

Attachment Figure C.4-28
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Fvu=fvuk= Ultimate shear strength
Density g= specific weight
Elastic E= Elastic modulus

Attachment Figure C.4-29



Project: San Jacinto Waste Pits
Results for Design Section 0: Base model
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SOIL DATA

LinearTrueN/AN/A3.260.313300N/AN/AN/A03212812810- SP (-56 to 

LinearTrue2.560.392.560.3933002626350002610010009- CH (-49 to 

LinearTrue2.560.392.560.393300262630000261010008- CH (-43 to 

LinearTrue2.560.392.560.3933002626250002610010007- CH (-38  t

LinearTrueN/AN/A30.333626.3N/AN/AN/A03012512506- SP (-26 to 

LinearTrue30.332.120.473417.543021.135002311511505- CH (-20 to 

LinearTrue2.280.442.280.443521.92232394002312312304- CH (-14 T

LinearTrue2.280.442.280.443150232350002311611603- CH (-7  to 

LinearTrue2.560.3930.33360261835002311611602- CH (-1 TO 

EXPTrue2.560.392.560.3933002626100002611811801- CH (+5 TO 

ModelNLNLNLNL(-)(ksf)(deg)(deg)(psf)(psf)(deg)(pcf)(pcf)

ColorSpringVarykPcvkAcvkPpkAprEurEloadFRcvFRpSuC'Frictg dryg totName

-000--0.80.47--0.3510- SP (-56 to 

-000--0.80.56200.10.2509- CH (-49 to 

-000--0.80.56200.10.308- CH (-43 to 

-000--0.80.56200.10.3507- CH (-38  t

-7019.329--0.50.5--0.3506- SP (-26 to 

-3012.118.1--0.5000.10.4505- CH (-20 to 

-3014.521.8--0.50.60900.10.3504- CH (-14 T

-208.713--0.50.60900.10.403- CH (-7  to 

-203.45.1--0.5000.10.302- CH (-1 TO 

-204.87.2010.50.56200.10.401- CH (+5 TO 

(ksi)(k/ft3)(psi)(psi)(0 to 1)(0 to 1)--(clays)(clays)v

PLkS.nailsqNailsqSkinaV.EXPaH.EXPnOCRko.NCMin shMin KaPoissonName

gtot  = total soil specific  weight
gdry  = dry weigth of the soil
Frict = friction angle
C'    = effective cohesion
Su    = Undrained shear strength (only for CLAY soils in undrained conditions, used as a cutoff strength in NL analysis)
Evc   = Virgin compression elastic modulus
Eur   = unloading/reloading elastic modulus
Kap   = Peak active thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kpp   = Peak passive thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kacv  = Constant volume active thrust coeff (only for clays, initial value)
Kpcv  = Constant volume passive thrust coeff  (only for clays, initial value).
Spring models= spring model (LIN= constant E over the soil layer height , EXP=exponential , SIMC=simplified winkler)
LIN= Linear-Elastic-Perfectly Plastic,
EXP: Exponential, SUB: Modulus of Subgrade Reaction
SIMC= Simplified Clay mode

SOIL BORINGS
Top Elev= superior SOil level
Soil type= type of the soil (sand , clay , etc)
OCR=       overconsolidation ratio
K0=        at rest coefficient

Attachment Figure C.4-31
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0.47110- SP (-56 to --56

0.56109- CH (-49 to -49

0.56108- CH (-43 to -43

0.56107- CH (-38  to -38

0.5106- SP (-26 to --26

0105- CH (-20 to -20

0.61104- CH (-14 TO -14

0.61103- CH (-7  to --7

0102- CH (-1 TO --1

0.56101- CH (+5 TO 5

KoOCRSoil typeTop elev.

Name: Cell #4, pos: (-100, 0)

WALL DATA

Wall section 0: Wall 1

Wall uses wall section 0: Wall 1
Wall type: Combined sheet pile wall
Top wall El: 9 ft   Bottom wall El: -120 ft
Hor. wall spacing: 10.29 ft   Wall thickness = 5.5 ft
Passive width below exc: 10.29 ft   Active width below exc: 10.29 ft Swater= 10.29 ft
Steel members fy = 50 ksi   Esteel = 29000 ksi
Wall friction: Ignored
Steel wall capacities are calculated with AISC 360-16 ALL.
Concrete capacities are calculated with ACI 318-11

Attachment Figure C.4-32
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Note: With ultimate capacities you may have to use a structural safety factor.
Steel sheet pile properties

Table: Steel Sheet Pile Cross Sectional Properties

1663268.8107870.5204.2327.11079325.1PP60X0.62AZ 38-700NPA 60/19-700

(in)(in)(in)(in)(in3)(in4)(in^2)(in3/ft)(in4/ft)(in2/ft)

Pile twPile tfPile bfPile DPile SxxPile IxxPile ASxxIxxAPilesSheetDES

GENERAL WALL DATA
Hor wall spacing= Wall horizontal spacing
Passive width below exc= spacing for passive thrust pressure for classic analysis
f'c=fck= cylindrical concrete resistance
fyk=fy= steel rebar characteristic resistance
Econc= Concrete Elastic modulus
fctk= characteristic Concrete tension
Esteel= steel elastic modulus
TABULAR DATA (principal parameters)
1) Diaphragm wall (rectangular cross section)
N/A= data not available
Fy=fyk
F'c=fck
D=wall thickness
B=wall width
2)Steel sheet pile
DES=shape (Z or U)
W=width per unit of length
A=area
h=height
t=horizontal part thickness
b=width of the single sheet pile part
s=inclined part thickness
Ixx=strong axis inertia (per unit of length)
Sxx=strong axis section modulus (per unit of length)
3)Secant piles wall, Tangent piles wall, soldier piles, soldier piles and timber lagging
W=weight per unit of length
A=area
D=diameter
tw=web thickness
tp= pipe thickness
bf=flange width
tf= flange thickness
k= flange thickness+stem base height
Ixx= strong axis inertia modulus (per unit of length)
Sxx= strong axis section modulus (per unit of length)
rx=radius of gyration about X axis
ry=radius of gyration about Y axis
Iyy=weak axis inertia modulus (per unit of length)
Syy=weak axis section modulus (per unit of length)
rT=radius of gyration for torsion
Cw= warping constant

Attachment Figure C.4-33
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GENERAL ANALYSIS CRITERIA
Summary of stage assumptions

Free Earth1.5Kp/MN/AN/AKaConventionalStage 7

Free Earth1Kp/MN/AN/AKaConventionalStage 6

Free Earth1.5Kp/MN/AN/AKaConventionalStage 5

Free Earth1Kp/MN/AN/AKaConventionalStage 4

Free Earth1.25Kp/MN/AN/AKaConventionalStage 3

Free Earth1Kp/MN/AN/AKaConventionalStage 2

Free Earth1.25Kp/MN/AN/AKaConventionalStage 1

Free Earth1Kp/MN/AN/AKaConventionalStage 0

MethodMultPress(%)PressMethod

ContleResResistHtr T/Bka-MultDriveAnalysisName

2.3071.4921.3841.6N/ASimple spanStage 7

3.462.2391.8451.6N/ASimple spanStage 6

1.7591.1151.0911.6N/ASimple spanStage 5

2.6391.6731.491.6N/ASimple spanStage 4

2.5261.571.4091.6N/ASimple spanStage 3

3.1571.9621.6311.6N/ASimple spanStage 2

1.9671.2111.1571.6N/ASimple spanStage 1

2.4591.5141.3591.6N/ASimple spanStage 0

FSpasFSrotFDtoeFSwallInclModel

ToeToeMin ToeUsedAxialSupportName

Name=excavation stage name
Analysis method

springs = Elastoplastic spring analysis used
DR      = Drained condition for CLAY model
U       = Undrained condition for CLAY model for all the soils
Up      = Undrained condition just for selected soil

Limit equilibrium analysis settings
Drive press:
             Ka (Active pressure diagram), Ka-Trap = Trapezoid apparent diagram from active pressures x multiplier,
             FHWA= Federal Highway Administration apparent pressure diagrams.
             Ko = At-rest lateral earth pressures.
             Peck = Peck 1969 Apparent earth pressure diagrams.
             2 Step rect = Two step rectangular apparent earth pressure diagram.
             User def.   = User defined apparent earth pressure diagram.
             Ka+d (and so on) indicates that wall friction is applied
ka mult       = multiplication factor for Ka when Ka-Trap is selected
Htr T/B (%)   = trapezoidal pressure scheme, top and bottom triangular percentage of excavation depth H
Resit press   = Kp (passive earth pressures)
Res Mult      = Safety factor applied directly on resisting pressures (
COntle Method = cantilever analysis method for limit equilibrium analysis.
Support Model:  Method for calculating support reactions in limit-equlibrium analysis.
                Beam= support reactions beam analysis (uses Blum's method).
                Trib= support reactions from tributary height calculations (Can be applied with apparent diagrams).
Axial Incl    = Axial loads included for structural design

Attachment Figure C.4-34
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Used FS wall  = Safety factor for axial+bending wall resistance to divide ultimate wall capacities.
Min FD Toe= embedded minimum safety factor (for limit equilibrium analysis)
Toe FS rot= rotation safety factor (classic for limit equilibrium analysis)
Toe FSpas= driving/resisting pressure safety factor (for limit equilibrium analysis)

A sequence of figures for each excavation stage is reported

EXCAVATION STAGES SKETCHES

Attachment Figure C.4-35
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Project: San Jacinto Waste Pits Date: 4/29/2020

Project No.: 18-2876 Pile Type Selected in DeepEx:

DeepEx Summary Page - Northern Impoundment (Cell #4 @ Sta. 8+00 Left Wall)

Top of Wall = 9.0 ft., NAVD88 Design Tip Elev. = -61.0 ft., NAVD88

Governing Tip Elev. = -59.81 ft., NAVD88 Design Length of Sheeting = 70.0 ft.

Length of Sheetting = 68.81 ft.

Use = 70.0 ft.

Water (Driving) Water (Passive) Tip Elev. Max Moment Max Shear Deflection

(ft., NAVD88) (ft., NAVD88) (ft., NAVD88) (kip-ft/ft.) (kip/ft.) (in)

Open excavation - degraded 9 -8 1.00 1.00 -38.50 1,541.09 317.96 0.56

Open excavation - degraded 9 -8 1.00 1.25 -45.50 -- -- --

Open excavation - degraded 9 -4 1.00 1.00 -34.50 1,192.00 247.53 0.49

Open excavation - degraded 9 -4 1.00 1.25 -41.00 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 -28.00 582.76 105.81 0.41

Open excavation - degraded 5 -8 1.00 1.50 -41.50 -- -- --

Open excavation - degraded 5 -4 1.00 1.00 -23.00 456.76 104.83 0.36

Open excavation - degraded 5 -4 1.00 1.50 -34.00 -- -- --

Open excavation - degraded 9 -8 1.00 1.00 -49.90 394.98 50.09 2.27

Open excavation - degraded 9 -8 1.00 1.25 -59.81 -- -- --

Open excavation - degraded 9 -4 1.00 1.00 -45.45 309.29 45.07 1.52

Open excavation - degraded 9 -4 1.00 1.25 -53.37 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 -41.98 209.56 37.00 0.87

Open excavation - degraded 5 -8 1.00 1.50 -57.33 -- -- --

Open excavation - degraded 5 -4 1.00 1.00 -37.53 147.06 31.54 0.52

Open excavation - degraded 5 -4 1.00 1.50 -49.00 -- -- --

-59.81 1,541.09 317.96 2.27

PAZ66/AZ38-700N

Condition Case Description FS Active FS Passive

Q-Case 1

Q-Case 2

Q-Case 3

Q-Case 4

S-Case 1

S-Case 2

S-Case 3

S-Case 4

Governing Value:

18-2876
Attachment Figure C.4-52~ . • Ardaman 

W & Associates, Inc. 



THIS PROGRAM IS PROTECTED BY U.S. COPYRIGHT LAWS AS DESCRIBED IN THE EULA. UNAUTHORIZED
COPYING IS PROHIBITED. LICENSED TO: Deep Excavation LLC BY DEEP EXCAVATION LLC UNDER SPECIFIC
LICENCE. This report has printed because the user has accepted responsibility as described in the disclaimer and EULA
File: C:\Users\George.Segre\Desktop\Northern Impoundment\Cell 4 Sections\Cell 4 (Sta 8+00 L)\18-2876  NI Cell_4 (Sta 8+00
L) Q-Case.DEEP

Company: Ardaman - Associates, Inc.
Prepared by engineer: George Segré
File number: 18-2876
Time: 4/28/2020 10:09:01 AM

Project: San Jacinto Waste Pits

Copyright@2009 - 2019 Deep Excavation LLC: www.deepexcavation.com A
program for the evaluation of deep excavations Deep Excavation LLC, New

York, New York, www.deepexcavation.com

DeepEX 2019: Report Output

Attachment Figure C.4-53
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STRUCTURAL MATERIALS DATA

(kcf)(ksi)(ksi)(ksi)

Density gElastic EFuStrength FyName

Steel

0.492900072.550A50

0.49290005836A36

(% of Fc')(kcf)(ksi)(ksi)

Tension Strength FtDensity gElastic EStrength Fc'Name

Concrete

100.1544156Fc 6ksi

100.1540315Fc 5ksi

100.1536054Fc 4ksi

100.1531223Fc 3ksi

(ksi)(ksi)

Elastic EStrength FyName

Steel rebar

30434.865.2B450C

30434.872.5S500

30434.859.4S410

29000270Strands 270 ksi

29000150Grade 150

2900080Grade 80

2900075Grade 75

2900060Grade 60

(ksi)(kcf)(ksi)(ksi)(ksi)

Elastic EDensity gUltimate Shear Strength FvuUltimate Tensile Strength FtuUltimate Bending Srtength FbuName

Wood

8000.050.611Regular grade

10000.050.81.41.6Construction Timb

STEEL
Name=material name
fy=fyk= characteristc resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
CONCRETE
Name=material name
f'c=fck= cylindrical resistance for concrete (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
Tension strength=ft=fctk= characteristic tension resistance for concrete
STEEL REBARS
Name=material name
fy=fyk= characteristic resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
WOOD
Name=material name
Fb=fbk= Ultimate bending strength
Ftu=ftuk= Ultimate tensile strength

Attachment Figure C.4-54
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Fvu=fvuk= Ultimate shear strength
Density g= specific weight
Elastic E= Elastic modulus

Attachment Figure C.4-55



Project: San Jacinto Waste Pits
Results for Design Section 0: Base model

Attachment Figure C.4-56
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SOIL DATA

LinearTrueN/AN/A3.260.313300N/AN/AN/A03212812810- SP (-56 to 

LinearTrue111133000035000010010009- CH (-49 to 

LinearTrue11113300003000001010008- CH (-43 to 

LinearTrue0.330.333.260.3133000025000010010007- CH (-38  t

LinearTrueN/AN/A30.333626.3N/AN/AN/A03012512506- SP (-26 to 

LinearTrue30.332.120.473417.543021.13500011511505- CH (-20 to 

LinearTrue11113521.92009400012312304- CH (-14 T

LinearTrue11113150005000011611603- CH (-7  to 

LinearTrue2.560.3930.3336026183500011611602- CH (-1 TO 

EXPTrue111133000010000011811801- CH (+5 TO 

ModelNLNLNLNL(-)(ksf)(deg)(deg)(psf)(psf)(deg)(pcf)(pcf)

ColorSpringVarykPcvkAcvkPpkAprEurEloadFRcvFRpSuC'Frictg dryg totName

-000--0.80.47--0.3510- SP (-56 to 

-000--0.8100.10.2509- CH (-49 to 

-000--0.8100.10.308- CH (-43 to 

-000--0.8100.10.3507- CH (-38  t

-7019.329--0.50.5--0.3506- SP (-26 to 

-3012.118.1--0.5100.10.4505- CH (-20 to 

-3014.521.8--0.5100.10.3504- CH (-14 T

-208.713--0.5100.10.403- CH (-7  to 

-203.45.1--0.5100.10.302- CH (-1 TO 

-204.87.2010.5100.10.401- CH (+5 TO 

(ksi)(k/ft3)(psi)(psi)(0 to 1)(0 to 1)--(clays)(clays)v

PLkS.nailsqNailsqSkinaV.EXPaH.EXPnOCRko.NCMin shMin KaPoissonName

gtot  = total soil specific  weight
gdry  = dry weigth of the soil
Frict = friction angle
C'    = effective cohesion
Su    = Undrained shear strength (only for CLAY soils in undrained conditions, used as a cutoff strength in NL analysis)
Evc   = Virgin compression elastic modulus
Eur   = unloading/reloading elastic modulus
Kap   = Peak active thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kpp   = Peak passive thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kacv  = Constant volume active thrust coeff (only for clays, initial value)
Kpcv  = Constant volume passive thrust coeff  (only for clays, initial value).
Spring models= spring model (LIN= constant E over the soil layer height , EXP=exponential , SIMC=simplified winkler)
LIN= Linear-Elastic-Perfectly Plastic,
EXP: Exponential, SUB: Modulus of Subgrade Reaction
SIMC= Simplified Clay mode

SOIL BORINGS
Top Elev= superior SOil level
Soil type= type of the soil (sand , clay , etc)
OCR=       overconsolidation ratio
K0=        at rest coefficient

Attachment Figure C.4-57
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0.47110- SP (-56 to --56

1109- CH (-49 to -49

1108- CH (-43 to -43

1107- CH (-38  to -38

0.5106- SP (-26 to --26

1105- CH (-20 to -20

1104- CH (-14 TO -14

1103- CH (-7  to --7

1102- CH (-1 TO --1

1101- CH (+5 TO 10

KoOCRSoil typeTop elev.

Name: Cell #4, pos: (-100, 0)

WALL DATA

Wall section 0: Wall 1

Wall uses wall section 0: Wall 1
Wall type: Combined sheet pile wall
Top wall El: 9 ft   Bottom wall El: -91 ft
Hor. wall spacing: 10.29 ft   Wall thickness = 5.5 ft
Passive width below exc: 10.29 ft   Active width below exc: 10.29 ft Swater= 10.29 ft
Steel members fy = 50 ksi   Esteel = 29000 ksi
Wall friction: Ignored
Steel wall capacities are calculated with AISC 360-16 ALL.
Concrete capacities are calculated with ACI 318-11

Attachment Figure C.4-58

Company: Ard.am.:m - Associiatias , Inc. 

Engine::'.!": George S,egr,e 
Wall sketch 
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Note: With ultimate capacities you may have to use a structural safety factor.
Steel sheet pile properties

Table: Steel Sheet Pile Cross Sectional Properties

1663268.8107870.5204.2327.11079325.1PP60X0.62AZ 38-700NPA 60/19-700

(in)(in)(in)(in)(in3)(in4)(in^2)(in3/ft)(in4/ft)(in2/ft)

Pile twPile tfPile bfPile DPile SxxPile IxxPile ASxxIxxAPilesSheetDES

GENERAL WALL DATA
Hor wall spacing= Wall horizontal spacing
Passive width below exc= spacing for passive thrust pressure for classic analysis
f'c=fck= cylindrical concrete resistance
fyk=fy= steel rebar characteristic resistance
Econc= Concrete Elastic modulus
fctk= characteristic Concrete tension
Esteel= steel elastic modulus
TABULAR DATA (principal parameters)
1) Diaphragm wall (rectangular cross section)
N/A= data not available
Fy=fyk
F'c=fck
D=wall thickness
B=wall width
2)Steel sheet pile
DES=shape (Z or U)
W=width per unit of length
A=area
h=height
t=horizontal part thickness
b=width of the single sheet pile part
s=inclined part thickness
Ixx=strong axis inertia (per unit of length)
Sxx=strong axis section modulus (per unit of length)
3)Secant piles wall, Tangent piles wall, soldier piles, soldier piles and timber lagging
W=weight per unit of length
A=area
D=diameter
tw=web thickness
tp= pipe thickness
bf=flange width
tf= flange thickness
k= flange thickness+stem base height
Ixx= strong axis inertia modulus (per unit of length)
Sxx= strong axis section modulus (per unit of length)
rx=radius of gyration about X axis
ry=radius of gyration about Y axis
Iyy=weak axis inertia modulus (per unit of length)
Syy=weak axis section modulus (per unit of length)
rT=radius of gyration for torsion
Cw= warping constant

Attachment Figure C.4-59
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GENERAL ANALYSIS CRITERIA
Summary of stage assumptions

Free Earth1.5Kp/MN/AN/AKaConventionalStage 7

Free Earth1Kp/MN/AN/AKaConventionalStage 6

Free Earth1.5Kp/MN/AN/AKaConventionalStage 5

Free Earth1Kp/MN/AN/AKaConventionalStage 4

Free Earth1.25Kp/MN/AN/AKaConventionalStage 3

Free Earth1Kp/MN/AN/AKaConventionalStage 2

Free Earth1.25Kp/MN/AN/AKaConventionalStage 1

Free Earth1Kp/MN/AN/AKaConventionalStage 0

MethodMultPress(%)PressMethod

ContleResResistHtr T/Bka-MultDriveAnalysisName

3.913.073.071.6N/ASimple spanStage 7

5.8654.6054.6051.6N/ASimple spanStage 6

3.2662.4922.4781.6N/ASimple spanStage 5

4.8993.7393.7391.6N/ASimple spanStage 4

3.8232.8162.5151.6N/ASimple spanStage 3

4.7793.523.1321.6N/ASimple spanStage 2

3.2942.3922.2131.6N/ASimple spanStage 1

4.1182.992.7211.6N/ASimple spanStage 0

FSpasFSrotFDtoeFSwallInclModel

ToeToeMin ToeUsedAxialSupportName

Name=excavation stage name
Analysis method

springs = Elastoplastic spring analysis used
DR      = Drained condition for CLAY model
U       = Undrained condition for CLAY model for all the soils
Up      = Undrained condition just for selected soil

Limit equilibrium analysis settings
Drive press:
             Ka (Active pressure diagram), Ka-Trap = Trapezoid apparent diagram from active pressures x multiplier,
             FHWA= Federal Highway Administration apparent pressure diagrams.
             Ko = At-rest lateral earth pressures.
             Peck = Peck 1969 Apparent earth pressure diagrams.
             2 Step rect = Two step rectangular apparent earth pressure diagram.
             User def.   = User defined apparent earth pressure diagram.
             Ka+d (and so on) indicates that wall friction is applied
ka mult       = multiplication factor for Ka when Ka-Trap is selected
Htr T/B (%)   = trapezoidal pressure scheme, top and bottom triangular percentage of excavation depth H
Resit press   = Kp (passive earth pressures)
Res Mult      = Safety factor applied directly on resisting pressures (
COntle Method = cantilever analysis method for limit equilibrium analysis.
Support Model:  Method for calculating support reactions in limit-equlibrium analysis.
                Beam= support reactions beam analysis (uses Blum's method).
                Trib= support reactions from tributary height calculations (Can be applied with apparent diagrams).
Axial Incl    = Axial loads included for structural design

Attachment Figure C.4-60
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Used FS wall  = Safety factor for axial+bending wall resistance to divide ultimate wall capacities.
Min FD Toe= embedded minimum safety factor (for limit equilibrium analysis)
Toe FS rot= rotation safety factor (classic for limit equilibrium analysis)
Toe FSpas= driving/resisting pressure safety factor (for limit equilibrium analysis)

A sequence of figures for each excavation stage is reported

EXCAVATION STAGES SKETCHES

Attachment Figure C.4-61
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STRUCTURAL MATERIALS DATA

(kcf)(ksi)(ksi)(ksi)

Density gElastic EFuStrength FyName

Steel

0.492900072.550A50

0.49290005836A36

(% of Fc')(kcf)(ksi)(ksi)

Tension Strength FtDensity gElastic EStrength Fc'Name

Concrete

100.1544156Fc 6ksi

100.1540315Fc 5ksi

100.1536054Fc 4ksi

100.1531223Fc 3ksi

(ksi)(ksi)

Elastic EStrength FyName

Steel rebar

30434.865.2B450C

30434.872.5S500

30434.859.4S410

29000270Strands 270 ksi

29000150Grade 150

2900080Grade 80

2900075Grade 75

2900060Grade 60

(ksi)(kcf)(ksi)(ksi)(ksi)

Elastic EDensity gUltimate Shear Strength FvuUltimate Tensile Strength FtuUltimate Bending Srtength FbuName

Wood

8000.050.611Regular grade

10000.050.81.41.6Construction Timb

STEEL
Name=material name
fy=fyk= characteristc resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
CONCRETE
Name=material name
f'c=fck= cylindrical resistance for concrete (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
Tension strength=ft=fctk= characteristic tension resistance for concrete
STEEL REBARS
Name=material name
fy=fyk= characteristic resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
WOOD
Name=material name
Fb=fbk= Ultimate bending strength
Ftu=ftuk= Ultimate tensile strength

Attachment Figure C.4-79
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Fvu=fvuk= Ultimate shear strength
Density g= specific weight
Elastic E= Elastic modulus
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Project: San Jacinto Waste Pits
Results for Design Section 0: Base model
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SOIL DATA

LinearTrueN/AN/A3.260.313300N/AN/AN/A03212812810- SP (-56 to 

LinearTrue2.560.392.560.3933002626350002610010009- CH (-49 to 

LinearTrue2.560.392.560.393300262630000261010008- CH (-43 to 

LinearTrue2.560.392.560.3933002626250002610010007- CH (-38  t

LinearTrueN/AN/A30.333626.3N/AN/AN/A03012512506- SP (-26 to 

LinearTrue30.332.120.473417.543021.135002311511505- CH (-20 to 

LinearTrue2.280.442.280.443521.92232394002312312304- CH (-14 T

LinearTrue2.280.442.280.443150232350002311611603- CH (-7  to 

LinearTrue2.560.3930.33360261835002311611602- CH (-1 TO 

EXPTrue2.560.392.560.3933002626100002611811801- CH (+5 TO 

ModelNLNLNLNL(-)(ksf)(deg)(deg)(psf)(psf)(deg)(pcf)(pcf)

ColorSpringVarykPcvkAcvkPpkAprEurEloadFRcvFRpSuC'Frictg dryg totName

-000--0.80.47--0.3510- SP (-56 to 

-000--0.80.56200.10.2509- CH (-49 to 

-000--0.80.56200.10.308- CH (-43 to 

-000--0.80.56200.10.3507- CH (-38  t

-7019.329--0.50.5--0.3506- SP (-26 to 

-3012.118.1--0.5000.10.4505- CH (-20 to 

-3014.521.8--0.50.60900.10.3504- CH (-14 T

-208.713--0.50.60900.10.403- CH (-7  to 

-203.45.1--0.5000.10.302- CH (-1 TO 

-204.87.2010.50.56200.10.401- CH (+5 TO 

(ksi)(k/ft3)(psi)(psi)(0 to 1)(0 to 1)--(clays)(clays)v

PLkS.nailsqNailsqSkinaV.EXPaH.EXPnOCRko.NCMin shMin KaPoissonName

gtot  = total soil specific  weight
gdry  = dry weigth of the soil
Frict = friction angle
C'    = effective cohesion
Su    = Undrained shear strength (only for CLAY soils in undrained conditions, used as a cutoff strength in NL analysis)
Evc   = Virgin compression elastic modulus
Eur   = unloading/reloading elastic modulus
Kap   = Peak active thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kpp   = Peak passive thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kacv  = Constant volume active thrust coeff (only for clays, initial value)
Kpcv  = Constant volume passive thrust coeff  (only for clays, initial value).
Spring models= spring model (LIN= constant E over the soil layer height , EXP=exponential , SIMC=simplified winkler)
LIN= Linear-Elastic-Perfectly Plastic,
EXP: Exponential, SUB: Modulus of Subgrade Reaction
SIMC= Simplified Clay mode

SOIL BORINGS
Top Elev= superior SOil level
Soil type= type of the soil (sand , clay , etc)
OCR=       overconsolidation ratio
K0=        at rest coefficient

Attachment Figure C.4-82
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0.47110- SP (-56 to --56

0.56109- CH (-49 to -49

0.56108- CH (-43 to -43

0.56107- CH (-38  to -38

0.5106- SP (-26 to --26

0105- CH (-20 to -20

0.61104- CH (-14 TO -14

0.61103- CH (-7  to --7

0102- CH (-1 TO --1

0.56101- CH (+5 TO 5

KoOCRSoil typeTop elev.

Name: Cell #4, pos: (-100, 0)

WALL DATA

Wall section 0: Wall 1

Wall uses wall section 0: Wall 1
Wall type: Combined sheet pile wall
Top wall El: 9 ft   Bottom wall El: -90 ft
Hor. wall spacing: 10.29 ft   Wall thickness = 5.5 ft
Passive width below exc: 10.29 ft   Active width below exc: 10.29 ft Swater= 10.29 ft
Steel members fy = 50 ksi   Esteel = 29000 ksi
Wall friction: Ignored
Steel wall capacities are calculated with AISC 360-16 ALL.
Concrete capacities are calculated with ACI 318-11

Attachment Figure C.4-83
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Note: With ultimate capacities you may have to use a structural safety factor.
Steel sheet pile properties

Table: Steel Sheet Pile Cross Sectional Properties

1663268.8107870.5204.2327.11079325.1PP60X0.62AZ 38-700NPA 60/19-700

(in)(in)(in)(in)(in3)(in4)(in^2)(in3/ft)(in4/ft)(in2/ft)

Pile twPile tfPile bfPile DPile SxxPile IxxPile ASxxIxxAPilesSheetDES

GENERAL WALL DATA
Hor wall spacing= Wall horizontal spacing
Passive width below exc= spacing for passive thrust pressure for classic analysis
f'c=fck= cylindrical concrete resistance
fyk=fy= steel rebar characteristic resistance
Econc= Concrete Elastic modulus
fctk= characteristic Concrete tension
Esteel= steel elastic modulus
TABULAR DATA (principal parameters)
1) Diaphragm wall (rectangular cross section)
N/A= data not available
Fy=fyk
F'c=fck
D=wall thickness
B=wall width
2)Steel sheet pile
DES=shape (Z or U)
W=width per unit of length
A=area
h=height
t=horizontal part thickness
b=width of the single sheet pile part
s=inclined part thickness
Ixx=strong axis inertia (per unit of length)
Sxx=strong axis section modulus (per unit of length)
3)Secant piles wall, Tangent piles wall, soldier piles, soldier piles and timber lagging
W=weight per unit of length
A=area
D=diameter
tw=web thickness
tp= pipe thickness
bf=flange width
tf= flange thickness
k= flange thickness+stem base height
Ixx= strong axis inertia modulus (per unit of length)
Sxx= strong axis section modulus (per unit of length)
rx=radius of gyration about X axis
ry=radius of gyration about Y axis
Iyy=weak axis inertia modulus (per unit of length)
Syy=weak axis section modulus (per unit of length)
rT=radius of gyration for torsion
Cw= warping constant

Attachment Figure C.4-84
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GENERAL ANALYSIS CRITERIA
Summary of stage assumptions

Free Earth1.5Kp/MN/AN/AKaConventionalStage 7

Free Earth1Kp/MN/AN/AKaConventionalStage 6

Free Earth1.5Kp/MN/AN/AKaConventionalStage 5

Free Earth1Kp/MN/AN/AKaConventionalStage 4

Free Earth1.25Kp/MN/AN/AKaConventionalStage 3

Free Earth1Kp/MN/AN/AKaConventionalStage 2

Free Earth1.25Kp/MN/AN/AKaConventionalStage 1

Free Earth1Kp/MN/AN/AKaConventionalStage 0

MethodMultPress(%)PressMethod

ContleResResistHtr T/Bka-MultDriveAnalysisName

2.9512.02921.6N/ASimple spanStage 7

4.4273.0432.7771.6N/ASimple spanStage 6

2.5271.7091.6621.6N/ASimple spanStage 5

3.7912.5632.4131.6N/ASimple spanStage 4

2.9671.9481.8071.6N/ASimple spanStage 3

3.7092.4352.191.6N/ASimple spanStage 2

2.6021.6941.5831.6N/ASimple spanStage 1

3.2522.1181.9571.6N/ASimple spanStage 0

FSpasFSrotFDtoeFSwallInclModel

ToeToeMin ToeUsedAxialSupportName

Name=excavation stage name
Analysis method

springs = Elastoplastic spring analysis used
DR      = Drained condition for CLAY model
U       = Undrained condition for CLAY model for all the soils
Up      = Undrained condition just for selected soil

Limit equilibrium analysis settings
Drive press:
             Ka (Active pressure diagram), Ka-Trap = Trapezoid apparent diagram from active pressures x multiplier,
             FHWA= Federal Highway Administration apparent pressure diagrams.
             Ko = At-rest lateral earth pressures.
             Peck = Peck 1969 Apparent earth pressure diagrams.
             2 Step rect = Two step rectangular apparent earth pressure diagram.
             User def.   = User defined apparent earth pressure diagram.
             Ka+d (and so on) indicates that wall friction is applied
ka mult       = multiplication factor for Ka when Ka-Trap is selected
Htr T/B (%)   = trapezoidal pressure scheme, top and bottom triangular percentage of excavation depth H
Resit press   = Kp (passive earth pressures)
Res Mult      = Safety factor applied directly on resisting pressures (
COntle Method = cantilever analysis method for limit equilibrium analysis.
Support Model:  Method for calculating support reactions in limit-equlibrium analysis.
                Beam= support reactions beam analysis (uses Blum's method).
                Trib= support reactions from tributary height calculations (Can be applied with apparent diagrams).
Axial Incl    = Axial loads included for structural design

Attachment Figure C.4-85
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Used FS wall  = Safety factor for axial+bending wall resistance to divide ultimate wall capacities.
Min FD Toe= embedded minimum safety factor (for limit equilibrium analysis)
Toe FS rot= rotation safety factor (classic for limit equilibrium analysis)
Toe FSpas= driving/resisting pressure safety factor (for limit equilibrium analysis)

A sequence of figures for each excavation stage is reported

EXCAVATION STAGES SKETCHES

Attachment Figure C.4-86
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Project: San Jacinto Waste Pits Date: 4/29/2020

Project No.: 18-2876 Pile Type Selected in DeepEx:

DeepEx Summary Page - Northern Impoundment (Cell #4 @ Sta. 8+00 Right Wall)

Top of Wall = 9.0 ft., NAVD88 Design Tip Elev. = -21.0 ft., NAVD88

Governing Tip Elev. = -17.73 ft., NAVD88 Design Length of Sheeting = 30.0 ft.

Length of Sheetting = 26.73 ft.

Use = 30.0 ft.

Water (Driving) Water (Passive) Tip Elev. Max Moment Max Shear Deflection

(ft., NAVD88) (ft., NAVD88) (ft., NAVD88) (kip-ft/ft.) (kip/ft.) (in)

Open excavation - degraded 9 -8 1.00 1.00 -2.00 4.82 3.23 0.10

Open excavation - degraded 9 -8 1.00 1.25 -3.50 -- -- --

Open excavation - degraded 9 -4 1.00 1.00 -2.00 4.82 3.23 0.10

Open excavation - degraded 9 -4 1.00 1.25 -3.50 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 0.00 0.40 1.94 0.10

Open excavation - degraded 5 -8 1.00 1.50 0.00 -- -- --

Open excavation - degraded 5 -4 1.00 1.00 0.00 0.40 1.94 0.10

Open excavation - degraded 5 -4 1.00 1.50 0.00 -- -- --

Open excavation - degraded 9 -8 1.00 1.00 -11.79 17.12 7.28 0.10

Open excavation - degraded 9 -8 1.00 1.25 -16.24 -- -- --

Open excavation - degraded 9 -4 1.00 1.00 -12.78 17.25 6.76 0.10

Open excavation - degraded 9 -4 1.00 1.25 -17.73 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 -4.36 1.76 1.64 0.10

Open excavation - degraded 5 -8 1.00 1.50 -9.32 -- -- --

Open excavation - degraded 5 -4 1.00 1.00 -4.36 1.76 1.64 0.10

Open excavation - degraded 5 -4 1.00 1.50 -9.81 -- -- --

-17.73 17.25 7.28 0.10

PAZ66/AZ38-700N

Condition Case Description FS Active FS Passive

Q-Case 1

Q-Case 2

Q-Case 3

Q-Case 4

S-Case 1

S-Case 2

S-Case 3

S-Case 4

Governing Value:

18-2876
Attachment Figure C.4-103~ . • Ardaman 

W & Associates, Inc. 



THIS PROGRAM IS PROTECTED BY U.S. COPYRIGHT LAWS AS DESCRIBED IN THE EULA. UNAUTHORIZED
COPYING IS PROHIBITED. LICENSED TO: Deep Excavation LLC BY DEEP EXCAVATION LLC UNDER SPECIFIC
LICENCE. This report has printed because the user has accepted responsibility as described in the disclaimer and EULA
File: C:\Users\George.Segre\Desktop\Northern Impoundment\Cell 4 Sections\Cell 4 (Sta 8+00 R)\18-2876  NI Cell_4 (Sta 8+00
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program for the evaluation of deep excavations Deep Excavation LLC, New
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STRUCTURAL MATERIALS DATA

(kcf)(ksi)(ksi)(ksi)

Density gElastic EFuStrength FyName

Steel

0.492900072.550A50

0.49290005836A36

(% of Fc')(kcf)(ksi)(ksi)

Tension Strength FtDensity gElastic EStrength Fc'Name

Concrete

100.1544156Fc 6ksi

100.1540315Fc 5ksi

100.1536054Fc 4ksi

100.1531223Fc 3ksi

(ksi)(ksi)

Elastic EStrength FyName

Steel rebar

30434.865.2B450C

30434.872.5S500

30434.859.4S410

29000270Strands 270 ksi

29000150Grade 150

2900080Grade 80

2900075Grade 75

2900060Grade 60

(ksi)(kcf)(ksi)(ksi)(ksi)

Elastic EDensity gUltimate Shear Strength FvuUltimate Tensile Strength FtuUltimate Bending Srtength FbuName

Wood

8000.050.611Regular grade

10000.050.81.41.6Construction Timb

STEEL
Name=material name
fy=fyk= characteristc resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
CONCRETE
Name=material name
f'c=fck= cylindrical resistance for concrete (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
Tension strength=ft=fctk= characteristic tension resistance for concrete
STEEL REBARS
Name=material name
fy=fyk= characteristic resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
WOOD
Name=material name
Fb=fbk= Ultimate bending strength
Ftu=ftuk= Ultimate tensile strength

Attachment Figure C.4-105

I I I 



Fvu=fvuk= Ultimate shear strength
Density g= specific weight
Elastic E= Elastic modulus

Attachment Figure C.4-106



Project: San Jacinto Waste Pits
Results for Design Section 0: Base model

Attachment Figure C.4-107
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SOIL DATA

LinearTrueN/AN/A3.260.313300N/AN/AN/A03212812810- SP (-56 to 

LinearTrue111133000035000010010009- CH (-49 to 

LinearTrue11113300003000001010008- CH (-43 to 

LinearTrue0.330.333.260.3133000025000010010007- CH (-38  t

LinearTrueN/AN/A30.333626.3N/AN/AN/A03012512506- SP (-26 to 

LinearTrue30.332.120.473417.543021.13500011511505- CH (-20 to 

LinearTrue11113521.92009400012312304- CH (-14 T

LinearTrue11113150005000011611603- CH (-7  to 

LinearTrue2.560.3930.3336026183500011611602- CH (-1 TO 

EXPTrue111133000010000011811801- CH (+5 TO 

ModelNLNLNLNL(-)(ksf)(deg)(deg)(psf)(psf)(deg)(pcf)(pcf)

ColorSpringVarykPcvkAcvkPpkAprEurEloadFRcvFRpSuC'Frictg dryg totName

-000--0.80.47--0.3510- SP (-56 to 

-000--0.8100.10.2509- CH (-49 to 

-000--0.8100.10.308- CH (-43 to 

-000--0.8100.10.3507- CH (-38  t

-7019.329--0.50.5--0.3506- SP (-26 to 

-3012.118.1--0.5100.10.4505- CH (-20 to 

-3014.521.8--0.5100.10.3504- CH (-14 T

-208.713--0.5100.10.403- CH (-7  to 

-203.45.1--0.5100.10.302- CH (-1 TO 

-204.87.2010.5100.10.401- CH (+5 TO 

(ksi)(k/ft3)(psi)(psi)(0 to 1)(0 to 1)--(clays)(clays)v

PLkS.nailsqNailsqSkinaV.EXPaH.EXPnOCRko.NCMin shMin KaPoissonName

gtot  = total soil specific  weight
gdry  = dry weigth of the soil
Frict = friction angle
C'    = effective cohesion
Su    = Undrained shear strength (only for CLAY soils in undrained conditions, used as a cutoff strength in NL analysis)
Evc   = Virgin compression elastic modulus
Eur   = unloading/reloading elastic modulus
Kap   = Peak active thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kpp   = Peak passive thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kacv  = Constant volume active thrust coeff (only for clays, initial value)
Kpcv  = Constant volume passive thrust coeff  (only for clays, initial value).
Spring models= spring model (LIN= constant E over the soil layer height , EXP=exponential , SIMC=simplified winkler)
LIN= Linear-Elastic-Perfectly Plastic,
EXP: Exponential, SUB: Modulus of Subgrade Reaction
SIMC= Simplified Clay mode

SOIL BORINGS
Top Elev= superior SOil level
Soil type= type of the soil (sand , clay , etc)
OCR=       overconsolidation ratio
K0=        at rest coefficient

Attachment Figure C.4-108
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0.47110- SP (-56 to --56

1109- CH (-49 to -49

1108- CH (-43 to -43

1107- CH (-38  to -38

0.5106- SP (-26 to --26

1105- CH (-20 to -20

1104- CH (-14 TO -14

1103- CH (-7  to --7

1102- CH (-1 TO --1

1101- CH (+5 TO 10

KoOCRSoil typeTop elev.

Name: Cell #4, pos: (-100, 0)

WALL DATA

Wall section 0: Wall 1

Wall uses wall section 0: Wall 1
Wall type: Combined sheet pile wall
Top wall El: 9 ft   Bottom wall El: -91 ft
Hor. wall spacing: 10.29 ft   Wall thickness = 5.5 ft
Passive width below exc: 10.29 ft   Active width below exc: 10.29 ft Swater= 10.29 ft
Steel members fy = 50 ksi   Esteel = 29000 ksi
Wall friction: Ignored
Steel wall capacities are calculated with AISC 360-16 ALL.
Concrete capacities are calculated with ACI 318-11

Attachment Figure C.4-109
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Note: With ultimate capacities you may have to use a structural safety factor.
Steel sheet pile properties

Table: Steel Sheet Pile Cross Sectional Properties

1663268.8107870.5204.2327.11079325.1PP60X0.62AZ 38-700NPA 60/19-700

(in)(in)(in)(in)(in3)(in4)(in^2)(in3/ft)(in4/ft)(in2/ft)

Pile twPile tfPile bfPile DPile SxxPile IxxPile ASxxIxxAPilesSheetDES

GENERAL WALL DATA
Hor wall spacing= Wall horizontal spacing
Passive width below exc= spacing for passive thrust pressure for classic analysis
f'c=fck= cylindrical concrete resistance
fyk=fy= steel rebar characteristic resistance
Econc= Concrete Elastic modulus
fctk= characteristic Concrete tension
Esteel= steel elastic modulus
TABULAR DATA (principal parameters)
1) Diaphragm wall (rectangular cross section)
N/A= data not available
Fy=fyk
F'c=fck
D=wall thickness
B=wall width
2)Steel sheet pile
DES=shape (Z or U)
W=width per unit of length
A=area
h=height
t=horizontal part thickness
b=width of the single sheet pile part
s=inclined part thickness
Ixx=strong axis inertia (per unit of length)
Sxx=strong axis section modulus (per unit of length)
3)Secant piles wall, Tangent piles wall, soldier piles, soldier piles and timber lagging
W=weight per unit of length
A=area
D=diameter
tw=web thickness
tp= pipe thickness
bf=flange width
tf= flange thickness
k= flange thickness+stem base height
Ixx= strong axis inertia modulus (per unit of length)
Sxx= strong axis section modulus (per unit of length)
rx=radius of gyration about X axis
ry=radius of gyration about Y axis
Iyy=weak axis inertia modulus (per unit of length)
Syy=weak axis section modulus (per unit of length)
rT=radius of gyration for torsion
Cw= warping constant

Attachment Figure C.4-110
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GENERAL ANALYSIS CRITERIA
Summary of stage assumptions

Free Earth1.5Kp/MN/AN/AKaConventionalStage 7

Free Earth1Kp/MN/AN/AKaConventionalStage 6

Free Earth1.5Kp/MN/AN/AKaConventionalStage 5

Free Earth1Kp/MN/AN/AKaConventionalStage 4

Free Earth1.25Kp/MN/AN/AKaConventionalStage 3

Free Earth1Kp/MN/AN/AKaConventionalStage 2

Free Earth1.25Kp/MN/AN/AKaConventionalStage 1

Free Earth1Kp/MN/AN/AKaConventionalStage 0

MethodMultPress(%)PressMethod

ContleResResistHtr T/Bka-MultDriveAnalysisName

4.2623.6293.6291.6N/ASimple spanStage 7

6.3945.4445.4441.6N/ASimple spanStage 6

3.7583.1613.1611.6N/ASimple spanStage 5

5.6364.7424.7421.6N/ASimple spanStage 4

4.2323.4023.4021.6N/ASimple spanStage 3

5.294.2534.2531.6N/ASimple spanStage 2

3.8323.0813.0811.6N/ASimple spanStage 1

4.793.8513.8511.6N/ASimple spanStage 0

FSpasFSrotFDtoeFSwallInclModel

ToeToeMin ToeUsedAxialSupportName

Name=excavation stage name
Analysis method

springs = Elastoplastic spring analysis used
DR      = Drained condition for CLAY model
U       = Undrained condition for CLAY model for all the soils
Up      = Undrained condition just for selected soil

Limit equilibrium analysis settings
Drive press:
             Ka (Active pressure diagram), Ka-Trap = Trapezoid apparent diagram from active pressures x multiplier,
             FHWA= Federal Highway Administration apparent pressure diagrams.
             Ko = At-rest lateral earth pressures.
             Peck = Peck 1969 Apparent earth pressure diagrams.
             2 Step rect = Two step rectangular apparent earth pressure diagram.
             User def.   = User defined apparent earth pressure diagram.
             Ka+d (and so on) indicates that wall friction is applied
ka mult       = multiplication factor for Ka when Ka-Trap is selected
Htr T/B (%)   = trapezoidal pressure scheme, top and bottom triangular percentage of excavation depth H
Resit press   = Kp (passive earth pressures)
Res Mult      = Safety factor applied directly on resisting pressures (
COntle Method = cantilever analysis method for limit equilibrium analysis.
Support Model:  Method for calculating support reactions in limit-equlibrium analysis.
                Beam= support reactions beam analysis (uses Blum's method).
                Trib= support reactions from tributary height calculations (Can be applied with apparent diagrams).
Axial Incl    = Axial loads included for structural design

Attachment Figure C.4-111
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Used FS wall  = Safety factor for axial+bending wall resistance to divide ultimate wall capacities.
Min FD Toe= embedded minimum safety factor (for limit equilibrium analysis)
Toe FS rot= rotation safety factor (classic for limit equilibrium analysis)
Toe FSpas= driving/resisting pressure safety factor (for limit equilibrium analysis)

A sequence of figures for each excavation stage is reported

EXCAVATION STAGES SKETCHES

Attachment Figure C.4-112
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STRUCTURAL MATERIALS DATA

(kcf)(ksi)(ksi)(ksi)

Density gElastic EFuStrength FyName

Steel

0.492900072.550A50

0.49290005836A36

(% of Fc')(kcf)(ksi)(ksi)

Tension Strength FtDensity gElastic EStrength Fc'Name

Concrete

100.1544156Fc 6ksi

100.1540315Fc 5ksi

100.1536054Fc 4ksi

100.1531223Fc 3ksi

(ksi)(ksi)

Elastic EStrength FyName

Steel rebar

30434.865.2B450C

30434.872.5S500

30434.859.4S410

29000270Strands 270 ksi

29000150Grade 150

2900080Grade 80

2900075Grade 75

2900060Grade 60

(ksi)(kcf)(ksi)(ksi)(ksi)

Elastic EDensity gUltimate Shear Strength FvuUltimate Tensile Strength FtuUltimate Bending Srtength FbuName

Wood

8000.050.611Regular grade

10000.050.81.41.6Construction Timb

STEEL
Name=material name
fy=fyk= characteristc resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
CONCRETE
Name=material name
f'c=fck= cylindrical resistance for concrete (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
Tension strength=ft=fctk= characteristic tension resistance for concrete
STEEL REBARS
Name=material name
fy=fyk= characteristic resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
WOOD
Name=material name
Fb=fbk= Ultimate bending strength
Ftu=ftuk= Ultimate tensile strength

Attachment Figure C.4-130
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Fvu=fvuk= Ultimate shear strength
Density g= specific weight
Elastic E= Elastic modulus
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Project: San Jacinto Waste Pits
Results for Design Section 0: Base model
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SOIL DATA

LinearTrueN/AN/A3.260.313300N/AN/AN/A03212812810- SP (-56 to 

LinearTrue2.560.392.560.3933002626350002610010009- CH (-49 to 

LinearTrue2.560.392.560.393300262630000261010008- CH (-43 to 

LinearTrue2.560.392.560.3933002626250002610010007- CH (-38  t

LinearTrueN/AN/A30.333626.3N/AN/AN/A03012512506- SP (-26 to 

LinearTrue30.332.120.473417.543021.135002311511505- CH (-20 to 

LinearTrue2.280.442.280.443521.92232394002312312304- CH (-14 T

LinearTrue2.280.442.280.443150232350002311611603- CH (-7  to 

LinearTrue2.560.3930.33360261835002311611602- CH (-1 TO 

EXPTrue2.560.392.560.3933002626100002611811801- CH (+5 TO 

ModelNLNLNLNL(-)(ksf)(deg)(deg)(psf)(psf)(deg)(pcf)(pcf)

ColorSpringVarykPcvkAcvkPpkAprEurEloadFRcvFRpSuC'Frictg dryg totName

-000--0.80.47--0.3510- SP (-56 to 

-000--0.80.56200.10.2509- CH (-49 to 

-000--0.80.56200.10.308- CH (-43 to 

-000--0.80.56200.10.3507- CH (-38  t

-7019.329--0.50.5--0.3506- SP (-26 to 

-3012.118.1--0.5000.10.4505- CH (-20 to 

-3014.521.8--0.50.60900.10.3504- CH (-14 T

-208.713--0.50.60900.10.403- CH (-7  to 

-203.45.1--0.5000.10.302- CH (-1 TO 

-204.87.2010.50.56200.10.401- CH (+5 TO 

(ksi)(k/ft3)(psi)(psi)(0 to 1)(0 to 1)--(clays)(clays)v

PLkS.nailsqNailsqSkinaV.EXPaH.EXPnOCRko.NCMin shMin KaPoissonName

gtot  = total soil specific  weight
gdry  = dry weigth of the soil
Frict = friction angle
C'    = effective cohesion
Su    = Undrained shear strength (only for CLAY soils in undrained conditions, used as a cutoff strength in NL analysis)
Evc   = Virgin compression elastic modulus
Eur   = unloading/reloading elastic modulus
Kap   = Peak active thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kpp   = Peak passive thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kacv  = Constant volume active thrust coeff (only for clays, initial value)
Kpcv  = Constant volume passive thrust coeff  (only for clays, initial value).
Spring models= spring model (LIN= constant E over the soil layer height , EXP=exponential , SIMC=simplified winkler)
LIN= Linear-Elastic-Perfectly Plastic,
EXP: Exponential, SUB: Modulus of Subgrade Reaction
SIMC= Simplified Clay mode

SOIL BORINGS
Top Elev= superior SOil level
Soil type= type of the soil (sand , clay , etc)
OCR=       overconsolidation ratio
K0=        at rest coefficient

Attachment Figure C.4-133
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0.47110- SP (-56 to --56

0.56109- CH (-49 to -49

0.56108- CH (-43 to -43

0.56107- CH (-38  to -38

0.5106- SP (-26 to --26

0105- CH (-20 to -20

0.61104- CH (-14 TO -14

0.61103- CH (-7  to --7

0102- CH (-1 TO --1

0.56101- CH (+5 TO 5

KoOCRSoil typeTop elev.

Name: Cell #4, pos: (-100, 0)

WALL DATA

Wall section 0: Wall 1

Wall uses wall section 0: Wall 1
Wall type: Combined sheet pile wall
Top wall El: 9 ft   Bottom wall El: -90 ft
Hor. wall spacing: 10.29 ft   Wall thickness = 5.5 ft
Passive width below exc: 10.29 ft   Active width below exc: 10.29 ft Swater= 10.29 ft
Steel members fy = 50 ksi   Esteel = 29000 ksi
Wall friction: Ignored
Steel wall capacities are calculated with AISC 360-16 ALL.
Concrete capacities are calculated with ACI 318-11

Attachment Figure C.4-134

Company: Ard.am.:m - Associiatias , Inc. 

Engine::'.!": George S,egr,e 
Wall sketch 

Cell_- (Sta 8+oo R) S-Case.DEEP 

De:p Exc;a;v-;;.tion LCC 



7/25

Note: With ultimate capacities you may have to use a structural safety factor.
Steel sheet pile properties

Table: Steel Sheet Pile Cross Sectional Properties

1663268.8107870.5204.2327.11079325.1PP60X0.62AZ 38-700NPA 60/19-700

(in)(in)(in)(in)(in3)(in4)(in^2)(in3/ft)(in4/ft)(in2/ft)

Pile twPile tfPile bfPile DPile SxxPile IxxPile ASxxIxxAPilesSheetDES

GENERAL WALL DATA
Hor wall spacing= Wall horizontal spacing
Passive width below exc= spacing for passive thrust pressure for classic analysis
f'c=fck= cylindrical concrete resistance
fyk=fy= steel rebar characteristic resistance
Econc= Concrete Elastic modulus
fctk= characteristic Concrete tension
Esteel= steel elastic modulus
TABULAR DATA (principal parameters)
1) Diaphragm wall (rectangular cross section)
N/A= data not available
Fy=fyk
F'c=fck
D=wall thickness
B=wall width
2)Steel sheet pile
DES=shape (Z or U)
W=width per unit of length
A=area
h=height
t=horizontal part thickness
b=width of the single sheet pile part
s=inclined part thickness
Ixx=strong axis inertia (per unit of length)
Sxx=strong axis section modulus (per unit of length)
3)Secant piles wall, Tangent piles wall, soldier piles, soldier piles and timber lagging
W=weight per unit of length
A=area
D=diameter
tw=web thickness
tp= pipe thickness
bf=flange width
tf= flange thickness
k= flange thickness+stem base height
Ixx= strong axis inertia modulus (per unit of length)
Sxx= strong axis section modulus (per unit of length)
rx=radius of gyration about X axis
ry=radius of gyration about Y axis
Iyy=weak axis inertia modulus (per unit of length)
Syy=weak axis section modulus (per unit of length)
rT=radius of gyration for torsion
Cw= warping constant

Attachment Figure C.4-135
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GENERAL ANALYSIS CRITERIA
Summary of stage assumptions

Free Earth1.5Kp/MN/AN/AKaConventionalStage 7

Free Earth1Kp/MN/AN/AKaConventionalStage 6

Free Earth1.5Kp/MN/AN/AKaConventionalStage 5

Free Earth1Kp/MN/AN/AKaConventionalStage 4

Free Earth1.25Kp/MN/AN/AKaConventionalStage 3

Free Earth1Kp/MN/AN/AKaConventionalStage 2

Free Earth1.25Kp/MN/AN/AKaConventionalStage 1

Free Earth1Kp/MN/AN/AKaConventionalStage 0

MethodMultPress(%)PressMethod

ContleResResistHtr T/Bka-MultDriveAnalysisName

3.1382.5332.5331.6N/ASimple spanStage 7

4.7063.7993.7991.6N/ASimple spanStage 6

2.8372.3382.3381.6N/ASimple spanStage 5

4.2563.5063.5061.6N/ASimple spanStage 4

3.192.4762.4761.6N/ASimple spanStage 3

3.9873.0953.0951.6N/ASimple spanStage 2

2.9452.3492.3491.6N/ASimple spanStage 1

3.6822.9362.9361.6N/ASimple spanStage 0

FSpasFSrotFDtoeFSwallInclModel

ToeToeMin ToeUsedAxialSupportName

Name=excavation stage name
Analysis method

springs = Elastoplastic spring analysis used
DR      = Drained condition for CLAY model
U       = Undrained condition for CLAY model for all the soils
Up      = Undrained condition just for selected soil

Limit equilibrium analysis settings
Drive press:
             Ka (Active pressure diagram), Ka-Trap = Trapezoid apparent diagram from active pressures x multiplier,
             FHWA= Federal Highway Administration apparent pressure diagrams.
             Ko = At-rest lateral earth pressures.
             Peck = Peck 1969 Apparent earth pressure diagrams.
             2 Step rect = Two step rectangular apparent earth pressure diagram.
             User def.   = User defined apparent earth pressure diagram.
             Ka+d (and so on) indicates that wall friction is applied
ka mult       = multiplication factor for Ka when Ka-Trap is selected
Htr T/B (%)   = trapezoidal pressure scheme, top and bottom triangular percentage of excavation depth H
Resit press   = Kp (passive earth pressures)
Res Mult      = Safety factor applied directly on resisting pressures (
COntle Method = cantilever analysis method for limit equilibrium analysis.
Support Model:  Method for calculating support reactions in limit-equlibrium analysis.
                Beam= support reactions beam analysis (uses Blum's method).
                Trib= support reactions from tributary height calculations (Can be applied with apparent diagrams).
Axial Incl    = Axial loads included for structural design

Attachment Figure C.4-136
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Used FS wall  = Safety factor for axial+bending wall resistance to divide ultimate wall capacities.
Min FD Toe= embedded minimum safety factor (for limit equilibrium analysis)
Toe FS rot= rotation safety factor (classic for limit equilibrium analysis)
Toe FSpas= driving/resisting pressure safety factor (for limit equilibrium analysis)

A sequence of figures for each excavation stage is reported

EXCAVATION STAGES SKETCHES

Attachment Figure C.4-137
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Project: San Jacinto Waste Pits Date: 4/29/2020

Project No.: 18-2876 Pile Type Selected in DeepEx:

DeepEx Summary Page - Northern Impoundment (Cell #5 @ Sta. 5+50)

Top of Wall = 9.0 ft., NAVD88 Design Tip Elev. = -81.0 ft., NAVD88

Governing Tip Elev. = -78.74 ft., NAVD88 Design Length of Sheeting = 90.0 ft.

Length of Sheetting = 87.74 ft.

Use = 90.0 ft.

Water (Driving) Water (Passive) Tip Elev. Max Moment Max Shear Deflection

(ft., NAVD88) (ft., NAVD88) (ft., NAVD88) (kip-ft/ft.) (kip/ft.) (in)

Open excavation - degraded 9 -12 1.00 1.00 -35.24 64.22 21.97 0.19

Open excavation - degraded 9 -12 1.00 1.25 -41.00 -- -- --

Open excavation - degraded 9 -8 1.00 1.00 -30.90 33.47 11.66 0.09

Open excavation - degraded 9 -8 1.00 1.25 -36.82 -- -- --

Open excavation - degraded 5 -12 1.00 1.00 -28.92 14.89 7.64 0.03

Open excavation - degraded 5 -12 1.00 1.50 -40.77 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 -15.49 5.52 2.64 0.01

Open excavation - degraded 5 -8 1.00 1.50 -34.84 -- -- --

Open excavation - degraded 9 -12 1.00 1.00 -61.31 585.04 64.38 5.13

Open excavation - degraded 9 -12 1.00 1.25 -76.02 -- -- --

Open excavation - degraded 9 -8 1.00 1.00 -56.40 489.99 56.20 3.65

Open excavation - degraded 9 -8 1.00 1.25 -69.48 -- -- --

Open excavation - degraded 5 -12 1.00 1.00 -52.04 353.27 44.31 2.18

Open excavation - degraded 5 -12 1.00 1.50 -78.74 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 -47.14 294.91 38.26 1.50

Open excavation - degraded 5 -8 1.00 1.50 -68.94 -- -- --

-78.74 585.04 64.38 5.13

PAZ66/AZ38-700N

Condition Case Description FS Active FS Passive

Q-Case 1

Q-Case 2

Q-Case 3

Q-Case 4

S-Case 1

S-Case 2

S-Case 3

S-Case 4

Governing Value:

18-2876
Attachment Figure C.5-1~ . • Ardaman 

W & Associates, Inc. 



THIS PROGRAM IS PROTECTED BY U.S. COPYRIGHT LAWS AS DESCRIBED IN THE EULA. UNAUTHORIZED
COPYING IS PROHIBITED. LICENSED TO: Deep Excavation LLC BY DEEP EXCAVATION LLC UNDER SPECIFIC
LICENCE. This report has printed because the user has accepted responsibility as described in the disclaimer and EULA
File: C:\Users\George.Segre\Desktop\Northern Impoundment\Cell 5 Sections\Cell 5 (Sta 5+50)\18-2876  NI Cell_5 (Sta 5+50) Q
-Case.DEEP

Company: Ardaman - Associates, Inc.
Prepared by engineer: George Segré
File number: 18-2876
Time: 4/28/2020 10:55:38 AM

Project: San Jacinto Waste Pits

Copyright@2009 - 2019 Deep Excavation LLC: www.deepexcavation.com A
program for the evaluation of deep excavations Deep Excavation LLC, New

York, New York, www.deepexcavation.com

DeepEX 2019: Report Output

Attachment Figure C.5-2
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STRUCTURAL MATERIALS DATA

(kcf)(ksi)(ksi)(ksi)

Density gElastic EFuStrength FyName

Steel

0.492900072.550A50

0.49290005836A36

(% of Fc')(kcf)(ksi)(ksi)

Tension Strength FtDensity gElastic EStrength Fc'Name

Concrete

100.1544156Fc 6ksi

100.1540315Fc 5ksi

100.1536054Fc 4ksi

100.1531223Fc 3ksi

(ksi)(ksi)

Elastic EStrength FyName

Steel rebar

30434.865.2B450C

30434.872.5S500

30434.859.4S410

29000270Strands 270 ksi

29000150Grade 150

2900080Grade 80

2900075Grade 75

2900060Grade 60

(ksi)(kcf)(ksi)(ksi)(ksi)

Elastic EDensity gUltimate Shear Strength FvuUltimate Tensile Strength FtuUltimate Bending Srtength FbuName

Wood

8000.050.611Regular grade

10000.050.81.41.6Construction Timb

STEEL
Name=material name
fy=fyk= characteristc resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
CONCRETE
Name=material name
f'c=fck= cylindrical resistance for concrete (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
Tension strength=ft=fctk= characteristic tension resistance for concrete
STEEL REBARS
Name=material name
fy=fyk= characteristic resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
WOOD
Name=material name
Fb=fbk= Ultimate bending strength
Ftu=ftuk= Ultimate tensile strength

Attachment Figure C.5-3
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Fvu=fvuk= Ultimate shear strength
Density g= specific weight
Elastic E= Elastic modulus

Attachment Figure C.5-4



Project: San Jacinto Waste Pits
Results for Design Section 0: Base model

Attachment Figure C.5-5
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SOIL DATA

LinearTrue0.330.3330.3333000025000013013011- CH (-56 to 

LinearTrue0.330.3330.3333000022000013013010- CH (-46 to 

LinearTrue0.330.3330.3333000019500013013009- CH (-41 to 

LinearTrue0.330.3330.3333000018000012812808- CH (-33 to 

LinearTrueN/AN/A3.260.313300N/AN/AN/A03213013007- SP (-22  t

LinearTrueN/AN/A3.120.323626.3N/AN/AN/A03113013006- SP (-13 to 

LinearTrue30.332.120.473417.543021.117000013013005- CH (-5 to -

LinearTrue11113521.92007500012712704- CH (+0 TO 

LinearTrue1.70.591.70.593150151520001511711703- ML (+2  to

LinearTrue2.560.3930.33360261810000012812802- CH (+3 TO 

EXPTrue1.70.591.70.593300151520001511711701- ML (+5 T

ModelNLNLNLNL(-)(ksf)(deg)(deg)(psf)(psf)(deg)(pcf)(pcf)

ColorSpringVarykPcvkAcvkPpkAprEurEloadFRcvFRpSuC'Frictg dryg totName

-000--0.8100.10.3511- CH (-56 to 

-000--0.8000.10.3510- CH (-46 to 

-000--0.8100.10.2509- CH (-41 to 

-000--0.8100.10.308- CH (-33 to 

-000--0.80.47--0.3507- SP (-22  t

-7019.329--0.50.485--0.3506- SP (-13 to 

-3012.118.1--0.50.4500.10.4505- CH (-5 to -

-3014.521.8--0.5100.10.3504- CH (+0 TO 

-208.713--0.50.74100.10.403- ML (+2  to

-203.45.1--0.5000.10.302- CH (+3 TO 

-204.87.2010.50.74100.10.401- ML (+5 T

(ksi)(k/ft3)(psi)(psi)(0 to 1)(0 to 1)--(clays)(clays)v

PLkS.nailsqNailsqSkinaV.EXPaH.EXPnOCRko.NCMin shMin KaPoissonName

gtot  = total soil specific  weight
gdry  = dry weigth of the soil
Frict = friction angle
C'    = effective cohesion
Su    = Undrained shear strength (only for CLAY soils in undrained conditions, used as a cutoff strength in NL analysis)
Evc   = Virgin compression elastic modulus
Eur   = unloading/reloading elastic modulus
Kap   = Peak active thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kpp   = Peak passive thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kacv  = Constant volume active thrust coeff (only for clays, initial value)
Kpcv  = Constant volume passive thrust coeff  (only for clays, initial value).
Spring models= spring model (LIN= constant E over the soil layer height , EXP=exponential , SIMC=simplified winkler)
LIN= Linear-Elastic-Perfectly Plastic,
EXP: Exponential, SUB: Modulus of Subgrade Reaction
SIMC= Simplified Clay mode

SOIL BORINGS
Top Elev= superior SOil level
Soil type= type of the soil (sand , clay , etc)
OCR=       overconsolidation ratio
K0=        at rest coefficient

Attachment Figure C.5-6
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1111- CH (-56 to -56

0110- CH (-46 to -46

1109- CH (-41 to -41

1108- CH (-33 to -33

0.47107- SP (-22  to -22

0.48106- SP (-13 to --13

0.45105- CH (-5 to --5

1104- CH (+0 TO 0

0.74103- ML (+2  to 2

0102- CH (+3 TO 3

0.74101- ML (+5 TO 5

KoOCRSoil typeTop elev.

Name: Boring 57, pos: (-100, 0)

WALL DATA

Wall section 0: Wall 1

Wall uses wall section 0: Wall 1
Wall type: Combined sheet pile wall
Top wall El: 9 ft   Bottom wall El: -70 ft
Hor. wall spacing: 10.29 ft   Wall thickness = 5.5 ft
Passive width below exc: 10.29 ft   Active width below exc: 10.29 ft Swater= 10.29 ft
Steel members fy = 50 ksi   Esteel = 29000 ksi
Wall friction: Ignored
Steel wall capacities are calculated with AISC 360-16 ALL.

Attachment Figure C.5-7

C-0mpany: Ard.aman -Associiaties , Jnc. 

Engineer: George Segr,e 
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Concrete capacities are calculated with ACI 318-11
Note: With ultimate capacities you may have to use a structural safety factor.
Steel sheet pile properties

Table: Steel Sheet Pile Cross Sectional Properties

1663268.8107870.5204.2327.11079325.1PP60X0.62AZ 38-700NPA 60/19-700

(in)(in)(in)(in)(in3)(in4)(in^2)(in3/ft)(in4/ft)(in2/ft)

Pile twPile tfPile bfPile DPile SxxPile IxxPile ASxxIxxAPilesSheetDES

GENERAL WALL DATA
Hor wall spacing= Wall horizontal spacing
Passive width below exc= spacing for passive thrust pressure for classic analysis
f'c=fck= cylindrical concrete resistance
fyk=fy= steel rebar characteristic resistance
Econc= Concrete Elastic modulus
fctk= characteristic Concrete tension
Esteel= steel elastic modulus
TABULAR DATA (principal parameters)
1) Diaphragm wall (rectangular cross section)
N/A= data not available
Fy=fyk
F'c=fck
D=wall thickness
B=wall width
2)Steel sheet pile
DES=shape (Z or U)
W=width per unit of length
A=area
h=height
t=horizontal part thickness
b=width of the single sheet pile part
s=inclined part thickness
Ixx=strong axis inertia (per unit of length)
Sxx=strong axis section modulus (per unit of length)
3)Secant piles wall, Tangent piles wall, soldier piles, soldier piles and timber lagging
W=weight per unit of length
A=area
D=diameter
tw=web thickness
tp= pipe thickness
bf=flange width
tf= flange thickness
k= flange thickness+stem base height
Ixx= strong axis inertia modulus (per unit of length)
Sxx= strong axis section modulus (per unit of length)
rx=radius of gyration about X axis
ry=radius of gyration about Y axis
Iyy=weak axis inertia modulus (per unit of length)
Syy=weak axis section modulus (per unit of length)
rT=radius of gyration for torsion
Cw= warping constant

Attachment Figure C.5-8
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GENERAL ANALYSIS CRITERIA
Summary of stage assumptions

Free Earth1.5Kp/MN/AN/AKaConventionalStage 7

Free Earth1Kp/MN/AN/AKaConventionalStage 6

Free Earth1.5Kp/MN/AN/AKaConventionalStage 5

Free Earth1Kp/MN/AN/AKaConventionalStage 4

Free Earth1.25Kp/MN/AN/AKaConventionalStage 3

Free Earth1Kp/MN/AN/AKaConventionalStage 2

Free Earth1.25Kp/MN/AN/AKaConventionalStage 1

Free Earth1Kp/MN/AN/AKaConventionalStage 0

MethodMultPress(%)PressMethod

ContleResResistHtr T/Bka-MultDriveAnalysisName

1.9081.6571.6571.6N/ASimple spanStage 7

2.7982.3722.3721.6N/ASimple spanStage 6

1.8311.5561.5561.6N/ASimple spanStage 5

2.7012.2542.2541.6N/ASimple spanStage 4

2.061.7261.7261.6N/ASimple spanStage 3

2.5462.1072.1071.6N/ASimple spanStage 2

1.9831.6311.6311.6N/ASimple spanStage 1

2.4582.0032.0031.6N/ASimple spanStage 0

FSpasFSrotFDtoeFSwallInclModel

ToeToeMin ToeUsedAxialSupportName

Name=excavation stage name
Analysis method

springs = Elastoplastic spring analysis used
DR      = Drained condition for CLAY model
U       = Undrained condition for CLAY model for all the soils
Up      = Undrained condition just for selected soil

Limit equilibrium analysis settings
Drive press:
             Ka (Active pressure diagram), Ka-Trap = Trapezoid apparent diagram from active pressures x multiplier,
             FHWA= Federal Highway Administration apparent pressure diagrams.
             Ko = At-rest lateral earth pressures.
             Peck = Peck 1969 Apparent earth pressure diagrams.
             2 Step rect = Two step rectangular apparent earth pressure diagram.
             User def.   = User defined apparent earth pressure diagram.
             Ka+d (and so on) indicates that wall friction is applied
ka mult       = multiplication factor for Ka when Ka-Trap is selected
Htr T/B (%)   = trapezoidal pressure scheme, top and bottom triangular percentage of excavation depth H
Resit press   = Kp (passive earth pressures)
Res Mult      = Safety factor applied directly on resisting pressures (
COntle Method = cantilever analysis method for limit equilibrium analysis.
Support Model:  Method for calculating support reactions in limit-equlibrium analysis.
                Beam= support reactions beam analysis (uses Blum's method).
                Trib= support reactions from tributary height calculations (Can be applied with apparent diagrams).
Axial Incl    = Axial loads included for structural design

Attachment Figure C.5-9
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Used FS wall  = Safety factor for axial+bending wall resistance to divide ultimate wall capacities.
Min FD Toe= embedded minimum safety factor (for limit equilibrium analysis)
Toe FS rot= rotation safety factor (classic for limit equilibrium analysis)
Toe FSpas= driving/resisting pressure safety factor (for limit equilibrium analysis)

A sequence of figures for each excavation stage is reported

EXCAVATION STAGES SKETCHES

Attachment Figure C.5-10
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STRUCTURAL MATERIALS DATA

(kcf)(ksi)(ksi)(ksi)

Density gElastic EFuStrength FyName

Steel

0.492900072.550A50

0.49290005836A36

(% of Fc')(kcf)(ksi)(ksi)

Tension Strength FtDensity gElastic EStrength Fc'Name

Concrete

100.1544156Fc 6ksi

100.1540315Fc 5ksi

100.1536054Fc 4ksi

100.1531223Fc 3ksi

(ksi)(ksi)

Elastic EStrength FyName

Steel rebar

30434.865.2B450C

30434.872.5S500

30434.859.4S410

29000270Strands 270 ksi

29000150Grade 150

2900080Grade 80

2900075Grade 75

2900060Grade 60

(ksi)(kcf)(ksi)(ksi)(ksi)

Elastic EDensity gUltimate Shear Strength FvuUltimate Tensile Strength FtuUltimate Bending Srtength FbuName

Wood

8000.050.611Regular grade

10000.050.81.41.6Construction Timb

STEEL
Name=material name
fy=fyk= characteristc resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
CONCRETE
Name=material name
f'c=fck= cylindrical resistance for concrete (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
Tension strength=ft=fctk= characteristic tension resistance for concrete
STEEL REBARS
Name=material name
fy=fyk= characteristic resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
WOOD
Name=material name
Fb=fbk= Ultimate bending strength
Ftu=ftuk= Ultimate tensile strength

Attachment Figure C.5-28
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Fvu=fvuk= Ultimate shear strength
Density g= specific weight
Elastic E= Elastic modulus

Attachment Figure C.5-29



Project: San Jacinto Waste Pits
Results for Design Section 0: Base model

Attachment Figure C.5-30
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SOIL DATA

LinearTrueN/AN/A2.280.443300N/AN/AN/A02313013011- CH (-56 to 

LinearTrueN/AN/A2.280.443300N/AN/AN/A02313013010- CH (-46 to 

LinearTrueN/AN/A2.280.443300N/AN/AN/A02313013009- CH (-41 to 

LinearTrueN/AN/A2.280.443300N/AN/AN/A02312812808- CH (-33 to 

LinearTrueN/AN/A3.260.313300N/AN/AN/A03213013007- SP (-22  t

LinearTrueN/AN/A3.120.323626.3N/AN/AN/A03113013006- SP (-13 to 

LinearTrueN/AN/A2.280.443417.54N/AN/AN/A02313013005- CH (-5 to -

LinearTrueN/AN/A2.280.443521.92N/AN/AN/A02312712704- CH (+0 TO 

LinearTrueN/AN/A2.770.363150N/AN/AN/A02811711703- ML (+2  to

LinearTrueN/AN/A2.280.44360N/AN/AN/A02312812802- CH (+3 TO 

EXPTrueN/AN/A2.770.363300N/AN/AN/A02811711701- ML (+5 T

ModelNLNLNLNL(-)(ksf)(deg)(deg)(psf)(psf)(deg)(pcf)(pcf)

ColorSpringVarykPcvkAcvkPpkAprEurEloadFRcvFRpSuC'Frictg dryg totName

-000--0.80.609--0.3511- CH (-56 to 

-000--0.80.609--0.3510- CH (-46 to 

-000--0.80.609--0.2509- CH (-41 to 

-000--0.80.609--0.308- CH (-33 to 

-000--0.80.47--0.3507- SP (-22  t

-7019.329--0.50.485--0.3506- SP (-13 to 

-3012.118.1--0.50.609--0.4505- CH (-5 to -

-3014.521.8--0.50.609--0.3504- CH (+0 TO 

-208.713--0.50.531--0.403- ML (+2  to

-203.45.1--0.50.609--0.302- CH (+3 TO 

-204.87.2010.50.531--0.401- ML (+5 T

(ksi)(k/ft3)(psi)(psi)(0 to 1)(0 to 1)--(clays)(clays)v

PLkS.nailsqNailsqSkinaV.EXPaH.EXPnOCRko.NCMin shMin KaPoissonName

gtot  = total soil specific  weight
gdry  = dry weigth of the soil
Frict = friction angle
C'    = effective cohesion
Su    = Undrained shear strength (only for CLAY soils in undrained conditions, used as a cutoff strength in NL analysis)
Evc   = Virgin compression elastic modulus
Eur   = unloading/reloading elastic modulus
Kap   = Peak active thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kpp   = Peak passive thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kacv  = Constant volume active thrust coeff (only for clays, initial value)
Kpcv  = Constant volume passive thrust coeff  (only for clays, initial value).
Spring models= spring model (LIN= constant E over the soil layer height , EXP=exponential , SIMC=simplified winkler)
LIN= Linear-Elastic-Perfectly Plastic,
EXP: Exponential, SUB: Modulus of Subgrade Reaction
SIMC= Simplified Clay mode

SOIL BORINGS
Top Elev= superior SOil level
Soil type= type of the soil (sand , clay , etc)
OCR=       overconsolidation ratio
K0=        at rest coefficient

Attachment Figure C.5-31
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1111- CH (-56 to -56

0.61110- CH (-46 to -46

0.61109- CH (-41 to -41

0.61108- CH (-33 to -33

0.47107- SP (-22  to -22

0.48106- SP (-13 to --13

0.61105- CH (-5 to --5

0.61104- CH (+0 TO 0

0.53103- ML (+2  to 2

0.61102- CH (+3 TO 3

0.53101- ML (+5 TO 5

KoOCRSoil typeTop elev.

Name: Boring 57, pos: (-100, 0)

WALL DATA

Wall section 0: Wall 1

Wall uses wall section 0: Wall 1
Wall type: Combined sheet pile wall
Top wall El: 9 ft   Bottom wall El: -100 ft
Hor. wall spacing: 10.29 ft   Wall thickness = 5.5 ft
Passive width below exc: 10.29 ft   Active width below exc: 10.29 ft Swater= 10.29 ft
Steel members fy = 50 ksi   Esteel = 29000 ksi
Wall friction: Ignored
Steel wall capacities are calculated with AISC 360-16 ALL.

Attachment Figure C.5-32
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Concrete capacities are calculated with ACI 318-11
Note: With ultimate capacities you may have to use a structural safety factor.
Steel sheet pile properties

Table: Steel Sheet Pile Cross Sectional Properties

1663268.8107870.5204.2327.11079325.1PP60X0.62AZ 38-700NPA 60/19-700

(in)(in)(in)(in)(in3)(in4)(in^2)(in3/ft)(in4/ft)(in2/ft)

Pile twPile tfPile bfPile DPile SxxPile IxxPile ASxxIxxAPilesSheetDES

GENERAL WALL DATA
Hor wall spacing= Wall horizontal spacing
Passive width below exc= spacing for passive thrust pressure for classic analysis
f'c=fck= cylindrical concrete resistance
fyk=fy= steel rebar characteristic resistance
Econc= Concrete Elastic modulus
fctk= characteristic Concrete tension
Esteel= steel elastic modulus
TABULAR DATA (principal parameters)
1) Diaphragm wall (rectangular cross section)
N/A= data not available
Fy=fyk
F'c=fck
D=wall thickness
B=wall width
2)Steel sheet pile
DES=shape (Z or U)
W=width per unit of length
A=area
h=height
t=horizontal part thickness
b=width of the single sheet pile part
s=inclined part thickness
Ixx=strong axis inertia (per unit of length)
Sxx=strong axis section modulus (per unit of length)
3)Secant piles wall, Tangent piles wall, soldier piles, soldier piles and timber lagging
W=weight per unit of length
A=area
D=diameter
tw=web thickness
tp= pipe thickness
bf=flange width
tf= flange thickness
k= flange thickness+stem base height
Ixx= strong axis inertia modulus (per unit of length)
Sxx= strong axis section modulus (per unit of length)
rx=radius of gyration about X axis
ry=radius of gyration about Y axis
Iyy=weak axis inertia modulus (per unit of length)
Syy=weak axis section modulus (per unit of length)
rT=radius of gyration for torsion
Cw= warping constant

Attachment Figure C.5-33
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GENERAL ANALYSIS CRITERIA
Summary of stage assumptions

Free Earth1.5Kp/MN/AN/AKaConventionalStage 7

Free Earth1Kp/MN/AN/AKaConventionalStage 6

Free Earth1.5Kp/MN/AN/AKaConventionalStage 5

Free Earth1Kp/MN/AN/AKaConventionalStage 4

Free Earth1.25Kp/MN/AN/AKaConventionalStage 3

Free Earth1Kp/MN/AN/AKaConventionalStage 2

Free Earth1.25Kp/MN/AN/AKaConventionalStage 1

Free Earth1Kp/MN/AN/AKaConventionalStage 0

MethodMultPress(%)PressMethod

ContleResResistHtr T/Bka-MultDriveAnalysisName

1.3411.1871.1871.6N/ASimple spanStage 7

1.7461.5451.5451.6N/ASimple spanStage 6

1.2961.1281.1281.6N/ASimple spanStage 5

1.7011.4861.4861.6N/ASimple spanStage 4

1.4271.2281.2281.6N/ASimple spanStage 3

1.6581.4271.4271.6N/ASimple spanStage 2

1.3841.1741.1741.6N/ASimple spanStage 1

1.6151.3721.3721.6N/ASimple spanStage 0

FSpasFSrotFDtoeFSwallInclModel

ToeToeMin ToeUsedAxialSupportName

Name=excavation stage name
Analysis method

springs = Elastoplastic spring analysis used
DR      = Drained condition for CLAY model
U       = Undrained condition for CLAY model for all the soils
Up      = Undrained condition just for selected soil

Limit equilibrium analysis settings
Drive press:
             Ka (Active pressure diagram), Ka-Trap = Trapezoid apparent diagram from active pressures x multiplier,
             FHWA= Federal Highway Administration apparent pressure diagrams.
             Ko = At-rest lateral earth pressures.
             Peck = Peck 1969 Apparent earth pressure diagrams.
             2 Step rect = Two step rectangular apparent earth pressure diagram.
             User def.   = User defined apparent earth pressure diagram.
             Ka+d (and so on) indicates that wall friction is applied
ka mult       = multiplication factor for Ka when Ka-Trap is selected
Htr T/B (%)   = trapezoidal pressure scheme, top and bottom triangular percentage of excavation depth H
Resit press   = Kp (passive earth pressures)
Res Mult      = Safety factor applied directly on resisting pressures (
COntle Method = cantilever analysis method for limit equilibrium analysis.
Support Model:  Method for calculating support reactions in limit-equlibrium analysis.
                Beam= support reactions beam analysis (uses Blum's method).
                Trib= support reactions from tributary height calculations (Can be applied with apparent diagrams).
Axial Incl    = Axial loads included for structural design

Attachment Figure C.5-34
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Used FS wall  = Safety factor for axial+bending wall resistance to divide ultimate wall capacities.
Min FD Toe= embedded minimum safety factor (for limit equilibrium analysis)
Toe FS rot= rotation safety factor (classic for limit equilibrium analysis)
Toe FSpas= driving/resisting pressure safety factor (for limit equilibrium analysis)

A sequence of figures for each excavation stage is reported

EXCAVATION STAGES SKETCHES

Attachment Figure C.5-35
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Project: San Jacinto Waste Pits Date: 4/29/2020

Project No.: 18-2876 Pile Type Selected in DeepEx:

DeepEx Summary Page - Northern Impoundment (Cell #5 @ Sta. 6+25)

Top of Wall = 9.0 ft., NAVD88 Design Tip Elev. = -71.0 ft., NAVD88

Governing Tip Elev. = -67.72 ft., NAVD88 Design Length of Sheeting = 80.0 ft.

Length of Sheetting = 76.72 ft.

Use = 80.0 ft.

Water (Driving) Water (Passive) Tip Elev. Max Moment Max Shear Deflection

(ft., NAVD88) (ft., NAVD88) (ft., NAVD88) (kip-ft/ft.) (kip/ft.) (in)

Open excavation - degraded 9 -12 1.00 1.00 -38.40 159.19 40.01 0.62

Open excavation - degraded 9 -12 1.00 1.25 -43.14 -- -- --

Open excavation - degraded 9 -8 1.00 1.00 -36.03 123.61 33.67 0.44

Open excavation - degraded 9 -8 1.00 1.25 -40.38 -- -- --

Open excavation - degraded 5 -12 1.00 1.00 -32.08 56.31 16.30 0.16

Open excavation - degraded 5 -12 1.00 1.50 -40.77 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 -28.52 37.42 12.25 0.09

Open excavation - degraded 5 -8 1.00 1.50 -36.82 -- -- --

Open excavation - degraded 9 -12 1.00 1.00 -54.86 427.14 51.24 3.01

Open excavation - degraded 9 -12 1.00 1.25 -67.72 -- -- --

Open excavation - degraded 9 -8 1.00 1.00 -50.40 361.87 45.66 2.12

Open excavation - degraded 9 -8 1.00 1.25 -60.80 -- -- --

Open excavation - degraded 5 -12 1.00 1.00 -44.96 237.67 32.75 1.10

Open excavation - degraded 5 -12 1.00 1.50 -66.74 -- -- --

Open excavation - degraded 5 -8 1.00 1.00 -41.00 192.93 30.35 0.75

Open excavation - degraded 5 -8 1.00 1.50 -57.33 -- -- --

-67.72 427.14 51.24 3.01

PAZ66/AZ38-700N

Condition Case Description FS Active FS Passive

Q-Case 1

Q-Case 2

Q-Case 3

Q-Case 4

S-Case 1

S-Case 2

S-Case 3

S-Case 4

Governing Value:

18-2876
Attachment Figure C.5-52~ . • Ardaman 

W & Associates, Inc. 
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STRUCTURAL MATERIALS DATA

(kcf)(ksi)(ksi)(ksi)

Density gElastic EFuStrength FyName

Steel

0.492900072.550A50

0.49290005836A36

(% of Fc')(kcf)(ksi)(ksi)

Tension Strength FtDensity gElastic EStrength Fc'Name

Concrete

100.1544156Fc 6ksi

100.1540315Fc 5ksi

100.1536054Fc 4ksi

100.1531223Fc 3ksi

(ksi)(ksi)

Elastic EStrength FyName

Steel rebar

30434.865.2B450C

30434.872.5S500

30434.859.4S410

29000270Strands 270 ksi

29000150Grade 150

2900080Grade 80

2900075Grade 75

2900060Grade 60

(ksi)(kcf)(ksi)(ksi)(ksi)

Elastic EDensity gUltimate Shear Strength FvuUltimate Tensile Strength FtuUltimate Bending Srtength FbuName

Wood

8000.050.611Regular grade

10000.050.81.41.6Construction Timb

STEEL
Name=material name
fy=fyk= characteristc resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
CONCRETE
Name=material name
f'c=fck= cylindrical resistance for concrete (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
Tension strength=ft=fctk= characteristic tension resistance for concrete
STEEL REBARS
Name=material name
fy=fyk= characteristic resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
WOOD
Name=material name
Fb=fbk= Ultimate bending strength
Ftu=ftuk= Ultimate tensile strength

Attachment Figure C.5-54
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Fvu=fvuk= Ultimate shear strength
Density g= specific weight
Elastic E= Elastic modulus

Attachment Figure C.5-55



Project: San Jacinto Waste Pits
Results for Design Section 0: Base model

Attachment Figure C.5-56
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SOIL DATA

LinearTrue0.330.3330.3333000025000013013011- CH (-56 to 

LinearTrue0.330.3330.3333000022000013013010- CH (-46 to 

LinearTrue0.330.3330.3333000019500013013009- CH (-41 to 

LinearTrue0.330.3330.3333000018000012812808- CH (-33 to 

LinearTrueN/AN/A3.260.313300N/AN/AN/A03213013007- SP (-22  t

LinearTrueN/AN/A3.120.323626.3N/AN/AN/A03113013006- SP (-13 to 

LinearTrue30.332.120.473417.543021.117000013013005- CH (-5 to -

LinearTrue11113521.92007500012712704- CH (+0 TO 

LinearTrue1.70.591.70.593150151520001511711703- ML (+2  to

LinearTrue2.560.3930.33360261810000012812802- CH (+3 TO 

EXPTrue1.70.591.70.593300151520001511711701- ML (+5 T

ModelNLNLNLNL(-)(ksf)(deg)(deg)(psf)(psf)(deg)(pcf)(pcf)

ColorSpringVarykPcvkAcvkPpkAprEurEloadFRcvFRpSuC'Frictg dryg totName

-000--0.81000.3511- CH (-56 to 

-000--0.80000.3510- CH (-46 to 

-000--0.81000.2509- CH (-41 to 

-000--0.81000.308- CH (-33 to 

-000--0.80.47--0.3507- SP (-22  t

-7019.329--0.50.485--0.3506- SP (-13 to 

-3012.118.1--0.50.4500.10.4505- CH (-5 to -

-3014.521.8--0.51000.3504- CH (+0 TO 

-208.713--0.50.741000.403- ML (+2  to

-203.45.1--0.5000.10.302- CH (+3 TO 

-204.87.2010.50.741000.401- ML (+5 T

(ksi)(k/ft3)(psi)(psi)(0 to 1)(0 to 1)--(clays)(clays)v

PLkS.nailsqNailsqSkinaV.EXPaH.EXPnOCRko.NCMin shMin KaPoissonName

gtot  = total soil specific  weight
gdry  = dry weigth of the soil
Frict = friction angle
C'    = effective cohesion
Su    = Undrained shear strength (only for CLAY soils in undrained conditions, used as a cutoff strength in NL analysis)
Evc   = Virgin compression elastic modulus
Eur   = unloading/reloading elastic modulus
Kap   = Peak active thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kpp   = Peak passive thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kacv  = Constant volume active thrust coeff (only for clays, initial value)
Kpcv  = Constant volume passive thrust coeff  (only for clays, initial value).
Spring models= spring model (LIN= constant E over the soil layer height , EXP=exponential , SIMC=simplified winkler)
LIN= Linear-Elastic-Perfectly Plastic,
EXP: Exponential, SUB: Modulus of Subgrade Reaction
SIMC= Simplified Clay mode

SOIL BORINGS
Top Elev= superior SOil level
Soil type= type of the soil (sand , clay , etc)
OCR=       overconsolidation ratio
K0=        at rest coefficient

Attachment Figure C.5-57
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1111- CH (-56 to -56

0110- CH (-46 to -46

1109- CH (-41 to -41

1108- CH (-33 to -33

0.47107- SP (-22  to -22

0.48106- SP (-13 to --13

0.45105- CH (-5 to --5

1104- CH (+0 TO 0

0.74103- ML (+2  to 2

0102- CH (+3 TO 3

0.74101- ML (+5 TO 5

KoOCRSoil typeTop elev.

Name: Boring 57, pos: (-100, 0)

WALL DATA

Wall section 0: Wall 1

Wall uses wall section 0: Wall 1
Wall type: Combined sheet pile wall
Top wall El: 9 ft   Bottom wall El: -70 ft
Hor. wall spacing: 10.29 ft   Wall thickness = 5.5 ft
Passive width below exc: 10.29 ft   Active width below exc: 10.29 ft Swater= 10.29 ft
Steel members fy = 50 ksi   Esteel = 29000 ksi
Wall friction: Ignored
Steel wall capacities are calculated with AISC 360-16 ALL.

Attachment Figure C.5-58
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Concrete capacities are calculated with ACI 318-11
Note: With ultimate capacities you may have to use a structural safety factor.
Steel sheet pile properties

Table: Steel Sheet Pile Cross Sectional Properties

1663268.8107870.5204.2327.11079325.1PP60X0.62AZ 38-700NPA 60/19-700

(in)(in)(in)(in)(in3)(in4)(in^2)(in3/ft)(in4/ft)(in2/ft)

Pile twPile tfPile bfPile DPile SxxPile IxxPile ASxxIxxAPilesSheetDES

GENERAL WALL DATA
Hor wall spacing= Wall horizontal spacing
Passive width below exc= spacing for passive thrust pressure for classic analysis
f'c=fck= cylindrical concrete resistance
fyk=fy= steel rebar characteristic resistance
Econc= Concrete Elastic modulus
fctk= characteristic Concrete tension
Esteel= steel elastic modulus
TABULAR DATA (principal parameters)
1) Diaphragm wall (rectangular cross section)
N/A= data not available
Fy=fyk
F'c=fck
D=wall thickness
B=wall width
2)Steel sheet pile
DES=shape (Z or U)
W=width per unit of length
A=area
h=height
t=horizontal part thickness
b=width of the single sheet pile part
s=inclined part thickness
Ixx=strong axis inertia (per unit of length)
Sxx=strong axis section modulus (per unit of length)
3)Secant piles wall, Tangent piles wall, soldier piles, soldier piles and timber lagging
W=weight per unit of length
A=area
D=diameter
tw=web thickness
tp= pipe thickness
bf=flange width
tf= flange thickness
k= flange thickness+stem base height
Ixx= strong axis inertia modulus (per unit of length)
Sxx= strong axis section modulus (per unit of length)
rx=radius of gyration about X axis
ry=radius of gyration about Y axis
Iyy=weak axis inertia modulus (per unit of length)
Syy=weak axis section modulus (per unit of length)
rT=radius of gyration for torsion
Cw= warping constant

Attachment Figure C.5-59
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GENERAL ANALYSIS CRITERIA
Summary of stage assumptions

Free Earth1.5Kp/MN/AN/AKaConventionalStage 7

Free Earth1Kp/MN/AN/AKaConventionalStage 6

Free Earth1.5Kp/MN/AN/AKaConventionalStage 5

Free Earth1Kp/MN/AN/AKaConventionalStage 4

Free Earth1.25Kp/MN/AN/AKaConventionalStage 3

Free Earth1Kp/MN/AN/AKaConventionalStage 2

Free Earth1.25Kp/MN/AN/AKaConventionalStage 1

Free Earth1Kp/MN/AN/AKaConventionalStage 0

MethodMultPress(%)PressMethod

ContleResResistHtr T/Bka-MultDriveAnalysisName

2.2641.8711.8711.6N/ASimple spanStage 7

3.3212.6782.6781.6N/ASimple spanStage 6

2.1731.7571.7571.6N/ASimple spanStage 5

3.2062.5462.5461.6N/ASimple spanStage 4

2.3721.8561.8561.6N/ASimple spanStage 3

2.9322.2652.2651.6N/ASimple spanStage 2

2.2831.7531.7531.6N/ASimple spanStage 1

2.832.1532.1531.6N/ASimple spanStage 0

FSpasFSrotFDtoeFSwallInclModel

ToeToeMin ToeUsedAxialSupportName

Name=excavation stage name
Analysis method

springs = Elastoplastic spring analysis used
DR      = Drained condition for CLAY model
U       = Undrained condition for CLAY model for all the soils
Up      = Undrained condition just for selected soil

Limit equilibrium analysis settings
Drive press:
             Ka (Active pressure diagram), Ka-Trap = Trapezoid apparent diagram from active pressures x multiplier,
             FHWA= Federal Highway Administration apparent pressure diagrams.
             Ko = At-rest lateral earth pressures.
             Peck = Peck 1969 Apparent earth pressure diagrams.
             2 Step rect = Two step rectangular apparent earth pressure diagram.
             User def.   = User defined apparent earth pressure diagram.
             Ka+d (and so on) indicates that wall friction is applied
ka mult       = multiplication factor for Ka when Ka-Trap is selected
Htr T/B (%)   = trapezoidal pressure scheme, top and bottom triangular percentage of excavation depth H
Resit press   = Kp (passive earth pressures)
Res Mult      = Safety factor applied directly on resisting pressures (
COntle Method = cantilever analysis method for limit equilibrium analysis.
Support Model:  Method for calculating support reactions in limit-equlibrium analysis.
                Beam= support reactions beam analysis (uses Blum's method).
                Trib= support reactions from tributary height calculations (Can be applied with apparent diagrams).
Axial Incl    = Axial loads included for structural design

Attachment Figure C.5-60
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Used FS wall  = Safety factor for axial+bending wall resistance to divide ultimate wall capacities.
Min FD Toe= embedded minimum safety factor (for limit equilibrium analysis)
Toe FS rot= rotation safety factor (classic for limit equilibrium analysis)
Toe FSpas= driving/resisting pressure safety factor (for limit equilibrium analysis)

A sequence of figures for each excavation stage is reported

EXCAVATION STAGES SKETCHES

Attachment Figure C.5-61
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STRUCTURAL MATERIALS DATA

(kcf)(ksi)(ksi)(ksi)

Density gElastic EFuStrength FyName

Steel

0.492900072.550A50

0.49290005836A36

(% of Fc')(kcf)(ksi)(ksi)

Tension Strength FtDensity gElastic EStrength Fc'Name

Concrete

100.1544156Fc 6ksi

100.1540315Fc 5ksi

100.1536054Fc 4ksi

100.1531223Fc 3ksi

(ksi)(ksi)

Elastic EStrength FyName

Steel rebar

30434.865.2B450C

30434.872.5S500

30434.859.4S410

29000270Strands 270 ksi

29000150Grade 150

2900080Grade 80

2900075Grade 75

2900060Grade 60

(ksi)(kcf)(ksi)(ksi)(ksi)

Elastic EDensity gUltimate Shear Strength FvuUltimate Tensile Strength FtuUltimate Bending Srtength FbuName

Wood

8000.050.611Regular grade

10000.050.81.41.6Construction Timb

STEEL
Name=material name
fy=fyk= characteristc resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
CONCRETE
Name=material name
f'c=fck= cylindrical resistance for concrete (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
Tension strength=ft=fctk= characteristic tension resistance for concrete
STEEL REBARS
Name=material name
fy=fyk= characteristic resistance for steel (for all the codes)
Fu=fuk= ultimate resistence for steel (for all the codes)
Elastic E= Elastic modulus
Density g= specific weight
WOOD
Name=material name
Fb=fbk= Ultimate bending strength
Ftu=ftuk= Ultimate tensile strength

Attachment Figure C.5-79
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Fvu=fvuk= Ultimate shear strength
Density g= specific weight
Elastic E= Elastic modulus
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Project: San Jacinto Waste Pits
Results for Design Section 0: Base model

Attachment Figure C.5-81



5/25

SOIL DATA

LinearTrueN/AN/A2.280.443300N/AN/AN/A02313013011- CH (-56 to 

LinearTrueN/AN/A2.280.443300N/AN/AN/A02313013010- CH (-46 to 

LinearTrueN/AN/A2.280.443300N/AN/AN/A02313013009- CH (-41 to 

LinearTrueN/AN/A2.280.443300N/AN/AN/A02312812808- CH (-33 to 

LinearTrueN/AN/A3.260.313300N/AN/AN/A03213013007- SP (-22  t

LinearTrueN/AN/A3.120.323626.3N/AN/AN/A03113013006- SP (-13 to 

LinearTrueN/AN/A2.280.443417.54N/AN/AN/A02313013005- CH (-5 to -

LinearTrueN/AN/A2.280.443521.92N/AN/AN/A02312712704- CH (+0 TO 

LinearTrueN/AN/A2.770.363150N/AN/AN/A02811711703- ML (+2  to

LinearTrueN/AN/A2.280.44360N/AN/AN/A02312812802- CH (+3 TO 

EXPTrueN/AN/A2.770.363300N/AN/AN/A02811711701- ML (+5 T

ModelNLNLNLNL(-)(ksf)(deg)(deg)(psf)(psf)(deg)(pcf)(pcf)

ColorSpringVarykPcvkAcvkPpkAprEurEloadFRcvFRpSuC'Frictg dryg totName

-000--0.80.609--0.3511- CH (-56 to 

-000--0.80.609--0.3510- CH (-46 to 

-000--0.80.609--0.2509- CH (-41 to 

-000--0.80.609--0.308- CH (-33 to 

-000--0.80.47--0.3507- SP (-22  t

-7019.329--0.50.485--0.3506- SP (-13 to 

-3012.118.1--0.50.609--0.4505- CH (-5 to -

-3014.521.8--0.50.609--0.3504- CH (+0 TO 

-208.713--0.50.531--0.403- ML (+2  to

-203.45.1--0.50.609--0.302- CH (+3 TO 

-204.87.2010.50.531--0.401- ML (+5 T

(ksi)(k/ft3)(psi)(psi)(0 to 1)(0 to 1)--(clays)(clays)v

PLkS.nailsqNailsqSkinaV.EXPaH.EXPnOCRko.NCMin shMin KaPoissonName

gtot  = total soil specific  weight
gdry  = dry weigth of the soil
Frict = friction angle
C'    = effective cohesion
Su    = Undrained shear strength (only for CLAY soils in undrained conditions, used as a cutoff strength in NL analysis)
Evc   = Virgin compression elastic modulus
Eur   = unloading/reloading elastic modulus
Kap   = Peak active thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kpp   = Peak passive thrust coefficient (initial value, may be modified on each stage according to analysis settings).
Kacv  = Constant volume active thrust coeff (only for clays, initial value)
Kpcv  = Constant volume passive thrust coeff  (only for clays, initial value).
Spring models= spring model (LIN= constant E over the soil layer height , EXP=exponential , SIMC=simplified winkler)
LIN= Linear-Elastic-Perfectly Plastic,
EXP: Exponential, SUB: Modulus of Subgrade Reaction
SIMC= Simplified Clay mode

SOIL BORINGS
Top Elev= superior SOil level
Soil type= type of the soil (sand , clay , etc)
OCR=       overconsolidation ratio
K0=        at rest coefficient

Attachment Figure C.5-82
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1111- CH (-56 to -56

0.61110- CH (-46 to -46

0.61109- CH (-41 to -41

0.61108- CH (-33 to -33

0.47107- SP (-22  to -22

0.48106- SP (-13 to --13

0.61105- CH (-5 to --5

0.61104- CH (+0 TO 0

0.53103- ML (+2  to 2

0.61102- CH (+3 TO 3

0.53101- ML (+5 TO 5

KoOCRSoil typeTop elev.

Name: Boring 57, pos: (-100, 0)

WALL DATA

Wall section 0: Wall 1

Wall uses wall section 0: Wall 1
Wall type: Combined sheet pile wall
Top wall El: 9 ft   Bottom wall El: -90 ft
Hor. wall spacing: 10.29 ft   Wall thickness = 5.5 ft
Passive width below exc: 10.29 ft   Active width below exc: 10.29 ft Swater= 10.29 ft
Steel members fy = 50 ksi   Esteel = 29000 ksi
Wall friction: Ignored
Steel wall capacities are calculated with AISC 360-16 ALL.

Attachment Figure C.5-83
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Concrete capacities are calculated with ACI 318-11
Note: With ultimate capacities you may have to use a structural safety factor.
Steel sheet pile properties

Table: Steel Sheet Pile Cross Sectional Properties

1663268.8107870.5204.2327.11079325.1PP60X0.62AZ 38-700NPA 60/19-700

(in)(in)(in)(in)(in3)(in4)(in^2)(in3/ft)(in4/ft)(in2/ft)

Pile twPile tfPile bfPile DPile SxxPile IxxPile ASxxIxxAPilesSheetDES

GENERAL WALL DATA
Hor wall spacing= Wall horizontal spacing
Passive width below exc= spacing for passive thrust pressure for classic analysis
f'c=fck= cylindrical concrete resistance
fyk=fy= steel rebar characteristic resistance
Econc= Concrete Elastic modulus
fctk= characteristic Concrete tension
Esteel= steel elastic modulus
TABULAR DATA (principal parameters)
1) Diaphragm wall (rectangular cross section)
N/A= data not available
Fy=fyk
F'c=fck
D=wall thickness
B=wall width
2)Steel sheet pile
DES=shape (Z or U)
W=width per unit of length
A=area
h=height
t=horizontal part thickness
b=width of the single sheet pile part
s=inclined part thickness
Ixx=strong axis inertia (per unit of length)
Sxx=strong axis section modulus (per unit of length)
3)Secant piles wall, Tangent piles wall, soldier piles, soldier piles and timber lagging
W=weight per unit of length
A=area
D=diameter
tw=web thickness
tp= pipe thickness
bf=flange width
tf= flange thickness
k= flange thickness+stem base height
Ixx= strong axis inertia modulus (per unit of length)
Sxx= strong axis section modulus (per unit of length)
rx=radius of gyration about X axis
ry=radius of gyration about Y axis
Iyy=weak axis inertia modulus (per unit of length)
Syy=weak axis section modulus (per unit of length)
rT=radius of gyration for torsion
Cw= warping constant

Attachment Figure C.5-84
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GENERAL ANALYSIS CRITERIA
Summary of stage assumptions

Free Earth1.5Kp/MN/AN/AKaConventionalStage 7

Free Earth1Kp/MN/AN/AKaConventionalStage 6

Free Earth1.5Kp/MN/AN/AKaConventionalStage 5

Free Earth1Kp/MN/AN/AKaConventionalStage 4

Free Earth1.25Kp/MN/AN/AKaConventionalStage 3

Free Earth1Kp/MN/AN/AKaConventionalStage 2

Free Earth1.25Kp/MN/AN/AKaConventionalStage 1

Free Earth1Kp/MN/AN/AKaConventionalStage 0

MethodMultPress(%)PressMethod

ContleResResistHtr T/Bka-MultDriveAnalysisName

1.3751.2281.2281.6N/ASimple spanStage 7

1.7891.5981.5981.6N/ASimple spanStage 6

1.3231.161.161.6N/ASimple spanStage 5

1.7371.531.531.6N/ASimple spanStage 4

1.4491.2511.2511.6N/ASimple spanStage 3

1.6831.4531.4531.6N/ASimple spanStage 2

1.41.1891.1891.6N/ASimple spanStage 1

1.6341.3911.3911.6N/ASimple spanStage 0

FSpasFSrotFDtoeFSwallInclModel

ToeToeMin ToeUsedAxialSupportName

Name=excavation stage name
Analysis method

springs = Elastoplastic spring analysis used
DR      = Drained condition for CLAY model
U       = Undrained condition for CLAY model for all the soils
Up      = Undrained condition just for selected soil

Limit equilibrium analysis settings
Drive press:
             Ka (Active pressure diagram), Ka-Trap = Trapezoid apparent diagram from active pressures x multiplier,
             FHWA= Federal Highway Administration apparent pressure diagrams.
             Ko = At-rest lateral earth pressures.
             Peck = Peck 1969 Apparent earth pressure diagrams.
             2 Step rect = Two step rectangular apparent earth pressure diagram.
             User def.   = User defined apparent earth pressure diagram.
             Ka+d (and so on) indicates that wall friction is applied
ka mult       = multiplication factor for Ka when Ka-Trap is selected
Htr T/B (%)   = trapezoidal pressure scheme, top and bottom triangular percentage of excavation depth H
Resit press   = Kp (passive earth pressures)
Res Mult      = Safety factor applied directly on resisting pressures (
COntle Method = cantilever analysis method for limit equilibrium analysis.
Support Model:  Method for calculating support reactions in limit-equlibrium analysis.
                Beam= support reactions beam analysis (uses Blum's method).
                Trib= support reactions from tributary height calculations (Can be applied with apparent diagrams).
Axial Incl    = Axial loads included for structural design

Attachment Figure C.5-85
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Used FS wall  = Safety factor for axial+bending wall resistance to divide ultimate wall capacities.
Min FD Toe= embedded minimum safety factor (for limit equilibrium analysis)
Toe FS rot= rotation safety factor (classic for limit equilibrium analysis)
Toe FSpas= driving/resisting pressure safety factor (for limit equilibrium analysis)

A sequence of figures for each excavation stage is reported

EXCAVATION STAGES SKETCHES

Attachment Figure C.5-86
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Attachment Figure C.6-1

Delmag D80-42 (SJGB053)

••••• Press any key to cont inue ••••• 
San Jacinto waste Pits : 03/19/2020 : GF 03/30/2020 
Ardaman and Associa t es. rn.,c. ___________ G,_R_,LWEAP VERSI ON 2010 

I I 
Depth G- Ls G-lt Rul t Set BlCt TopFx MxCS MxTS ENTHRU Act Res Stroke 

ft kips inch Bl/ft kips ksi ksi ki p - f t kips f t 

Hanmer+Pile Wei ght > Rult : Pile Runs 
0.1 l.00/1.00 0 39. 60 0.3 

Harmier+Pile Weight > Rult : Pile Runs 
2.0 l.00/1.00 2 39.60 0.3 
Hanmer+Pile Wei ght > Rult : Pile Runs 

2.0 l.00/1.00 4 39. 60 0.3 
Hanmer+Pile Weight > Rult : Pile Runs 

5.0 l.00/1.00 1 7 39.60 0.3 
Hanmer+Pile Weight > Rult : Pile Runs 

8.0 l.00/1.00 31 39. 60 0.3 
Hanmer+Pile Weight > Rult : Pile Runs 

8.0 l.00/1.00 34 39.60 0.3 
Hammer+Pile Wei ght > Rult : Pile Runs 

9.0 l.00/1.00 37 39. 60 0.3 
Hanmer+Pile Weight > Rult : Pile Runs 

10.0 l.00/1.00 41 39.60 0.3 
Hanmer+Pile Wei ght > Rult : Pile Runs 

10.0 l.00/1.00 38 39. 60 0.3 
Hanwer+Pile Weight > Rult : Pile Runs 

12.0 l.00/1 . 00 47 39.60 0.3 
Hanmer+Pile weight > Rult : Pile Runs 

14.0 l.00/1.00 56 39. 60 0.3 
Hanmer+Pile Weight > Rult : Pile Runs 

14.0 l.00/1 . 00 63 39. 60 0.3 
Hanmer+Pile weight > Rult : Pile Runs 

15.5 l.00/1.00 72 39. 60 0.3 
17 .0 l.00/1.00 81 7 . 40 1.6 
17.0 l.00/1 . 00 101 6.55 1.8 
24.5 l.00/1.00 201 3 .08 3.9 
32.0 l.00/1.00 300 1.66 7 . 2 
32.0 l.00/1.00 284 1.81 6.6 
39.5 l.00/1 . 00 421 1.03 11 .7 
47.0 l.00/1.00 558 0 . 69 17.3 
47 . 0 l.00/1.00 562 0 . 68 17.5 
52.0 l.00/1.00 662 0 . 55 21.9 
57.0 l.00/1 . 00 762 0 . 44 27.0 
57.0 l.00/1.00 772 0.43 27.7 
59 . 5 l.00/1.00 870 0 . 37 32 . 1 
62.0 l.00/1.00 974 0 . 33 36.4 
62.0 l.00/1 . 00 1003 0.31 38.8 
67.0 l.00/1.00 1273 0.24 50.6 
72.0 l.00/1.00 1567 0 . 21 57 . 8 
72.0 l.00/1.00 1651 0 . 18 66.4 
80.0 l.00/1.00 241 5 0.1 2 97.7 
88.0 l.00/1.00 3267 0.08 152.3 
88.0 l.00/1.00 3164 0.1 0 125 . 8 
90.5 l.00/1.00 3202 0 . 1 0 125.6 
93.0 l.00/1.00 3241 0 .10 126.0 
93.0 l.00/1.00 3244 0.10 126.2 
94.0 l.00/1.00 3259 0 .09 126. 8 
95.0 l.00/1.00 3275 0 .09 127. 5 

0.0 0 . 000 0.000 0.0 0 11.25 

0.0 0 . 000 0.000 0.0 0 11.25 

0.0 0 . 000 0.000 0.0 0 11.25 

0.0 0 . 000 0.000 0.0 0 11.25 

0.0 0 . 000 0 . 000 0.0 0 11.25 

0.0 0 . 000 0.000 0 . 0 0 11.25 

0.0 0 . 000 0 . 000 0.0 0 11.25 

0.0 0 . 000 0.000 0 . 0 0 11.25 

0.0 0 . 000 0 . 000 0.0 0 11.25 

0.0 0 . 000 0.000 0 . 0 0 11.25 

0.0 0 . 000 0 . 000 0.0 0 11.25 

0.0 0 . 000 0.000 0 . 0 0 11.25 

0.0 0 .000 0 .000 0.0 0 11.25 
3285. 2 16. 088 10.982 97.9 81 6.47 
3372.8 1 6 . 517 11. 011 99.9 101 6.58 
3934.6 19 . 295 11 . 565 88.4 201 7.29 
4137 . 3 20.324 10.888 82.4 300 7.67 
4121 . 5 20. 220 10.934 82.7 284 7.63 
4319.1 21.221 9.820 78.6 421 8.04 
4471. 3 21 . 981 9.190 76.5 558 8.36 
4482.8 22. 0 14 9.174 76.5 562 8.37 
4543. 7 22. 323 8.780 75.2 662 8.50 
4637. 2 22. 768 8.442 74. 7 762 8.69 
4623. 5 22. 781 8.451 74. 7 772 8. 70 
4679.5 23. 040 8.633 74.2 867 8.81 
4725. l 23. 198 8 . 675 73.4 969 8.89 
4736.8 23. 257 8.555 73.3 991 8.90 
4821.0 23.694 8.110 72.7 1254 9.12 
4865. 7 24. 004 7 . 459 73.5 1545 9.25 
4899.5 24. 078 7 . 180 73.8 1594 9.27 
5010.6 24. 612 4 . 523 75.6 2341 9.52 
5 106.5 25.246 4.562 77 . 8 3181 9.81 
5112. 3 25.167 4.852 77.6 31 45 9.80 
5128.1 25. 274 6 . 4 56 77.5 3184 9.82 
5137. 5 25. 270 7 .963 77 .4 3222 9.84 
5 151 . 7 25.268 8.000 77. 5 3224 9.84 
5125.5 25. 3 16 8.527 77.2 3239 9.83 
5137. 2 25. 2 53 8 . 898 76.9 3254 9.83 



Attachment Figure C.6-2

Delmag D100-42 (SJGB053)

••••• Press any key to cont inue ••••• 
San Jacinto waste Pits : 03/19/2020 : GF 03/30/2020 
Ardaman and Associa t es. Inc. GRLWEAP VERSI ON 2010 

Depth G- Ls G-lt Rul t Set BlCt TopFx MxCS MxTS ENTHRU Act Res Stroke 
ft kips inch Bl/ ft kips ksi ksi ki p - f t kips f t 

Hanmer+Pile Wei ght > Rult : Pile Runs 
0.1 l.00/1.00 0 39. 60 0.3 

Harmier+Pile Weight > Rult : Pile Runs 
2.0 l.00/1.00 2 39.60 0.3 
Hanmer+Pile Wei ght > Rult : Pile Runs 

2.0 l.00/1.00 4 39. 60 0.3 
Hanmer+Pile Weight > Rult : Pile Runs 

5.0 l.00/1.00 1 7 39.60 0.3 
Hanmer+Pile Weight > Rult : Pile Runs 

8.0 l.00/1.00 31 39. 60 0.3 
Hanmer+Pile Weight > Rult : Pile Runs 

8.0 l.00/1.00 34 39.60 0.3 
Hammer+Pile Wei ght > Rult : Pile Runs 

9.0 l.00/1.00 37 39. 60 0.3 
Hanmer+Pile Weight > Rult : Pile Runs 

10.0 l.00/1.00 41 39.60 0.3 
Hanmer+Pile Wei ght > Rult : Pile Runs 

10.0 l.00/1.00 38 39. 60 0.3 
Hanwer+Pile Weight > Rult : Pile Runs 

12.0 l.00/1 . 00 47 39.60 0.3 
Hanmer+Pile weight > Rult : Pile Runs 

14.0 l.00/1.00 56 39. 60 0.3 
Hanmer+Pile Weight > Rult : Pile Runs 

14.0 l.00/1 . 00 63 39. 60 0.3 
Hanmer+Pile weight > Rult : Pile Runs 

15.5 l.00/1.00 72 39. 60 0.3 
17.0 l.00/1.00 81 10.59 1.1 
17.0 l.00/ 1 . 00 101 9 . 22 1. 3 
24.5 l.00/1.00 201 3.97 3.0 
32.0 l.00/1.00 300 2 . 1 5 5 . 6 
32.0 l.00/1.00 284 2 . 32 5.2 
39.5 l.00/1 . 00 421 1.33 9. 1 
47.0 l.00/1.00 558 0 . 89 13.5 
47 . 0 l.00/1.00 562 0 . 88 13.7 
52.0 l.00/1.00 662 0 . 70 17.l 
57.0 l.00/1 . 00 762 0.58 20.6 
57.0 l.00/1.00 772 0.57 21.1 
59 . 5 l.00/1.00 870 0 . 50 23 . 9 
62.0 l.00/1.00 974 0 . 44 27.4 
62.0 l.00/1 . 00 1003 0 . 41 29.1 
67 .0 l.00/1.00 1273 0.32 38.0 
72.0 l.00/1.00 1567 0 . 27 45.3 
72.0 l.00/1.00 1651 0 . 24 51.0 
80.0 l.00/1.00 241 5 0.18 68.5 
88.0 l.00/1.00 3267 0.12 99.3 
88.0 l.00/1.00 3164 0.1 4 86.5 
90.5 l.00/ 1.00 3202 0 . 14 87.0 
93.0 l.00/1.00 3241 0 . 1 4 87.8 
93.0 l.00/1.00 3244 0.14 88.0 
94.0 l.00/1.00 3259 0.1 4 88.3 
95.0 l.00/1.00 3275 0 . 14 88.9 

0.0 0 . 000 

0.0 0 . 000 

0.0 0 . 000 

0.0 0 . 000 

0.0 0 . 000 

0.0 0 . 000 

0.0 0 . 000 

0 . 0 0 .000 

0.0 0 . 000 

0 . 0 0 .000 

0.0 0 . 000 

0.0 0 . 000 

0.0 0 . 000 
3020.0 14. 845 
3202.1 1 5 . 762 
3889 .9 19 . 229 
4151.5 20.582 
4134.3 20. 480 
4345.4 21.593 
4530.3 22. 520 
4 538.2 22. 526 
4634.3 23. 021 
4675.5 23. 351 
4678.4 23. 372 
4731.2 23. 604 
4788.8 23. 839 
4795.6 23. 887 
4 909.4 24.408 
4982.6 24. 806 
4997.3 24. 885 
5099.4 25. 416 
5 167.5 25.722 
5181.8 25. 686 
5190.5 25. 709 
5199.1 25. 691 
5203.8 25.658 
5195.0 25. 693 
5208.1 25. 674 

0.000 

0.000 

0.000 

0.000 

0 . 000 

0.000 

0 . 000 

0.000 

0 . 000 

0.000 

0 . 000 

0.000 

0 . 000 
9.958 

10. 444 
11 . 826 
11.409 
11.469 
10.378 
9.456 
9.449 
9.148 
8.918 
8.878 
9 . 038 
9 . 111 
8.978 
8.624 
8.004 
7 . 657 
5 . 067 
3.542 
3.860 
5 . 181 
6.449 
6.486 
6.948 
7 . 454 

0.0 

0.0 

0.0 

0.0 

0.0 

0 . 0 

0.0 

0 . 0 

0.0 

0 . 0 

0.0 

0 . 0 

0.0 
128.9 
132.3 
115.9 
107.0 
107.9 
101 .2 
98.6 
98.6 
97.4 
95.6 
95.6 
95.2 
94.6 
94.7 
9 3 . 8 
93.8 
94.2 
96.5 
98. 0 
97.9 
97.9 
97.8 
97. 9 
97.8 
97.5 

0 11. 25 

0 11.25 

0 11. 25 

0 11.25 

0 11. 25 

0 11.25 

0 11. 25 

0 11.25 

0 11. 25 

0 11.25 

0 11. 25 

0 11.25 

0 11.25 
81 5 .96 

101 6. 18 
201 6.98 
300 7 .48 
284 7 .43 
421 7 .88 
558 8.25 
562 8.26 
662 8.48 
762 8.59 
772 8.60 
870 8.71 
974 8.81 

1001 8.83 
1262 9.08 
1550 9.25 
1608 9.29 
2354 9.52 
3191 9.71 
31 48 9.70 
3186 9.73 
3225 9.75 
3227 9.75 
3241 9.75 
3257 9.76 



Attachment Figure C.7-1

Delmag D80-42 (SJGB057)

••••• Press any key to continue 
San Jacinto Wast e Pit s : 03/ 1 9 / 2020 : GF 03/ 20/ 2020 
Ardaman and Assoc i at es, I nc. GRLWEAP VERSI ON 2010 

Depth G-Ls G-Lt Rul t Set Bl Ct TopFx MxCS MxTS ENTHRU ActRes Stroke 
ft ki ps inch Bl /ft ki ps ksi ksi ki p - ft kips f t 

Ha mmer+Pi l e Weight > Rult : Pile Runs 
S .0 l. 00/ 1.00 6 39. 60 0 . 3 0 . 0 0 . 000 0 . 000 0.0 0 11.25 

Ha mmer+Pi l e Wei ght > Rul t : Pile Runs 
1 0 .0 l. 00/ 1.00 20 39. 60 0 . 3 0 . 0 0 . 000 0 . 000 0.0 0 11. 25 

Ha mmer+Pile Wei ght > Rult : Pile Runs 
1 0 .0 l. 00/ 1. 00 2S 39. 60 0 . 3 0 . 0 0 . 000 0 . 000 0 . 0 0 11. 25 

Ha mmer+Pi l e Weight > Rult : Pile Runs 
11. 0 l. 00/ 1.00 30 39. 60 0 . 3 0 . 0 0 . 000 0 . 000 0.0 0 11. 25 

Ha mmer+Pi l e We i ght > Rult : Pi l e Runs 
1 2 . 0 1. 00/ 1. 00 36 39. 60 0 . 3 0 . 0 0 . 000 0 . 000 0.0 0 11. 25 

Ha mmer+Pile We i ght > Rult : Pile Runs 
1 2 . 0 1. 00/ 1. 00 47 39. 60 0 . 3 0 . 0 0 . 000 0 . 000 0 . 0 0 11. 25 
1 9 . S 1. 00/ 1. 00 190 3 . 32 3 . 6 4030. 2 19 . 736 11. 481 89. 9 190 7 .24 
27 .0 l. 00/ 1.00 333 1. 46 8 . 2 4338. 4 21.246 10. 578 82.6 333 7 . 78 
27 . 0 1. 00/ 1. 00 334 1.45 8 . 3 431 5 . 8 21. 209 10. 576 82.5 33 4 7 .78 
33 . S 1. 00/ 1. 00 457 0 . 93 1 2 . 8 451 2 . 8 22 .100 9 . 481 79. 3 457 8 . 13 
40 . 0 l. 00/ 1. 00 580 0 . 67 1 7 . 9 467 5 .1 22 . 895 8 .513 77.5 580 8 . 42 
40 . 0 l. 00/ 1. 00 59 4 0 . 65 1 8 . 5 4678. 2 22 . 910 8 . 453 77.4 594 8 . 44 
42 . S 1. 00/ 1. 00 627 0 . 60 1 9 . 8 4679. 4 22 . 916 8 . 344 76.3 627 8 . 42 
45 . 0 1. 00/ 1. 00 660 0 . 57 21.2 4700. 0 23 . 017 8 . 4 34 76. 1 660 8 . 49 
45 . 0 1. 00/ 1. 00 639 0 . 59 20. 2 4693. 9 22 . 987 8 . 531 76.0 639 8 . 47 
54. 5 1. 00/ 1. 00 8 13 0 . 42 28. 7 4863. 3 23 . 816 8 . 347 7 5 . 1 812 8 . 79 
64 .0 l. 00/ 1. 00 988 0 . 30 40. 4 4985. 9 24 . 417 8 . 357 74. 2 984 9 . 04 
64 .0 l. 00/ 1.00 1110 0 . 23 53 . 2 4979. 3 24 . 469 7 . 890 74.4 1 068 9 . 10 
65 . 5 l. 00/ 1.00 1 228 0 . 22 55. 7 5020. 7 24. 610 7 . 561 74.1 1182 9 . 18 
67 . 0 1. 00/ 1. 00 1348 0 . 20 58 . 7 5058 . 8 24. 788 7 .176 74.7 1299 9 . 24 
67 . 0 1. 00/ 1. 00 1351 0 . 20 58 . 7 5079. 2 24 . 874 7 .166 74. 7 1302 9 . 25 
70 .0 l. 00/ 1.00 1 604 0 .18 65. 8 5142.4 25 .183 6 . 406 7 5 .9 1 548 9 . 38 
73 . 0 1. 00/ 1. 00 1869 0 .16 75. 1 5167. 8 25 . 337 5 . 771 76. 9 1805 9 . 50 
73 . 0 1. 00/ 1. 00 1 751 0 . 20 61.2 5168. 3 25 . 317 6 .120 76. 8 1 744 9 . 48 
75 . 0 1. 00/ 1. 00 1834 0 .19 63. 4 5196. 2 25 . 447 6 . 311 77.1 1 827 9 . 53 
77 . 0 1. 00/ 1. 00 1 920 0 .18 66. 0 5233 . 5 25 . 629 6 . 975 77.4 1 913 9 . 57 
77 . 0 1. 00/ 1. 00 1 945 0 .17 68. 8 5237 . 4 25 . 648 6 . 902 77.4 1926 9 . 57 
8 2 . 0 1. 00/ 1. 00 2018 0 .17 7 1.6 5277. 7 25 . 846 8 . 646 77. 7 1 998 9 . 64 
87 . 0 1. 00/ 1. 00 2091 0 .16 75. 2 5310 . 8 26 . 008 9. 545 77.8 2072 9 . 70 
87 . 0 1. 00/ 1. 00 2096 0 .16 75. 5 5308. 9 25 . 999 9 . 498 77.8 2075 9 . 70 
90 .0 l. 00/ 1.00 2297 0 .14 86. 2 531 5 . 3 26 . 0 30 9 .109 77.9 2274 9 . 77 
93 . 0 1. 00/ 1. 00 2 505 0 .12 100. 2 5335. 1 26.163 8 . 488 78. 2 2481 9 . 8 3 
93 . 0 1. 00/ 1. 00 2481 0 . 13 95. 7 5330. 9 26.151 8 .559 78.2 2472 9 . 8 3 
94 .0 l. 00/ 1. 00 2501 0 .12 97. 4 5364. 3 26. 270 8 .548 78. 2 2492 9 . 84 
9 5 . 0 1. 00/ 1. 00 2521 0.1 2 99. 3 5387. 2 26 . 382 8 .513 78.2 2512 9 . 86 



Attachment Figure C.7-2

Delmag D100-42 (SJGB057)

••••• Press any key to continue 
San Jacinto Wast e Pit s : 03/ 1 9 / 2020 : GF 03/ 20/ 2020 
Ardaman and Assoc i at es, I nc. GRLWEAP VERSI ON 2010 

Depth G-Ls G-Lt Rul t Set Bl Ct TopFx MxCS MxTS ENTHRU ActRes Stroke 
ft ki ps inch Bl /ft ki ps ksi ksi ki p - ft kips f t 

Ha mmer+Pi l e Weight > Rult : Pile Runs 
S .0 l. 00/ 1.00 6 39. 60 0 . 3 0 . 0 0 . 000 0 . 000 0.0 0 11.25 

Ha mmer+Pi l e Wei ght > Rul t : Pile Runs 
1 0 .0 l. 00/ 1.00 20 39. 60 0 . 3 0 . 0 0 . 000 0 . 000 0.0 0 11. 25 

Ha mmer+Pile Wei ght > Rult : Pile Runs 
1 0 .0 l. 00/ 1. 00 2S 39. 60 0 . 3 0 . 0 0 . 000 0 . 000 0 . 0 0 11. 25 

Ha mmer+Pi l e Weight > Rult : Pile Runs 
11.0 l. 00/ 1.00 30 39. 60 0 . 3 0 . 0 0 . 000 0 . 000 0.0 0 11. 25 

Ha mmer+Pi l e We i ght > Rult : Pi l e Runs 
1 2 . 0 1. 00/ 1. 00 36 39. 60 0 . 3 0 . 0 0 . 000 0 . 000 0.0 0 11. 25 

Ha mmer+Pile We i ght > Rult : Pile Runs 
1 2 . 0 1. 00/ 1. 00 47 39. 60 0 . 3 0 . 0 0 . 000 0 . 000 0 . 0 0 11. 25 
1 9 . 5 1. 00/ 1. 00 190 4 . 30 2 . 8 3858 . 2 19 .100 11. 638 117. 6 190 6 . 9 2 
27 .0 l. 00/ 1.00 333 1. 86 6 . 5 421 2 . 5 20 . 866 10. 852 106.0 333 7 .59 
27 . 0 1. 00/ 1. 00 334 1. 85 6 . 5 421 1. 2 20. 885 10. 8 52 106.0 33 4 7 . 60 
33 . 5 1. 00/ 1. 00 457 1.19 1 0 .1 4 392. 0 21. 959 9 . 971 101.2 457 7 . 97 
40 . 0 l. 00/ 1. 00 580 0 . 84 14 . 2 4 551. 1 22 . 777 9 .197 98.6 580 8 . 29 
40 . 0 l. 00/ 1. 00 59 4 0 . 81 14 . 8 4553 . 7 22 . 836 9 .153 98.5 594 8 . 32 
42 . 5 1. 00/ 1. 00 627 0 . 76 1 5 . 9 4594. 4 22 . 943 9 . 400 97.9 627 8 . 40 
45 . 0 1. 00/ 1. 00 660 0 . 71 1 7 . 0 4625.1 23 . 258 9 . 644 98. 0 660 8 . 48 
45 . 0 1. 00/ 1. 00 639 0 . 7 4 1 6 . 2 461 6 . 0 23 . 218 9 . 7 58 97.9 639 8 . 4 5 
54. 5 1. 00/ 1. 00 8 13 0 . 53 22. 6 4731. 6 23 . 896 9 . 522 9 5 .4 813 8 . 70 
64 .0 l. 00/ 1. 00 988 0 . 38 31.4 4844. 5 24 . 427 9 . 068 93. 8 986 8 . 95 
64 .0 l. 00/ 1.00 1110 0 . 29 41. 5 4888. 5 24 . 574 8 .500 94.0 1 084 9 . 04 
65 . 5 l. 00/ 1.00 1 228 0 . 26 46. 0 491 9 . 8 24 . 654 8 .175 93.6 1193 9 . 12 
67 . 0 1. 00/ 1. 00 1348 0 . 25 48 . 2 4953. 8 24. 965 7 . 812 93.5 1310 9 . 20 
67 . 0 1. 00/ 1. 00 1351 0 . 25 48 . 3 4951. 7 24. 951 7 . 805 93. 4 1313 9 . 20 
70 .0 l. 00/ 1.00 1 604 0 . 22 53 . 7 5007. 9 25 .169 6 . 958 94.5 1 558 9 . 32 
73 . 0 1. 00/ 1. 00 1869 0 . 20 60. 2 50 53 . 0 25 . 387 6 . 048 9 5 . 3 1815 9 . 42 
73 . 0 1. 00/ 1. 00 1 751 0 . 24 51.0 5037. 2 25 . 287 6 . 462 94. 8 1 745 9 . 39 
75 . 0 1. 00/ 1. 00 1834 0 . 23 5 2 . 2 5057 . 2 25 . 278 6 . 593 9 5 .0 1 828 9 . 42 
77 . 0 1. 00/ 1. 00 1 920 0 . 22 53. 4 5071. 0 25 . 520 6 . 646 9 5 . 4 1 914 9 . 46 
77 . 0 1. 00/ 1. 00 1 945 0 . 22 5 5 . 2 5064. 5 25 . 531 6 .566 9 5 .4 1929 9 . 46 
8 2 . 0 1. 00/ 1. 00 2018 0 . 21 56 .5 5106. 7 25 . 572 7 . 399 9 5 . 7 2002 9 . 54 
87 . 0 1. 00/ 1. 00 2091 0 . 21 58 . 4 5138. 8 25 . 774 9.308 9 5 .7 2075 9 . 59 
87 . 0 1. 00/ 1. 00 2096 0 . 20 58 . 7 5136.1 25 . 792 9 . 310 9 5 .7 2078 9 . 59 
90 .0 l. 00/ 1.00 2297 0 .19 6 3 . 7 51 59 . 0 25 . 822 9 . 533 9 5 .9 2278 9 . 65 
93 . 0 1. 00/ 1. 00 2 505 0 .17 69. 7 5185. 4 25 . 925 9 . 088 96. 0 2485 9 . 69 
93 . 0 1. 00/ 1. 00 2481 0 .18 67. 5 5183. 2 25 . 895 9 .137 96.0 2474 9 . 69 
94 .0 l. 00/ 1. 00 2501 0 .18 68. 3 5184. 7 25 . 907 9 .144 96. 0 2493 9 . 69 
9 5 . 0 1. 00/ 1. 00 2521 0.1 7 69. 2 5175. 0 25 . 822 9.104 9 5 . 7 2513 9 . 70 
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