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WBS No. S-000056-0070-4

EXECUTIVE SUMMARY

Geotest Engineering, Inc. (Geotest) has completed a geotechnical investigation for the
proposed improvements at Clearwell Condition Assessment and Replacement of Selected Valves

and Actuators in the East Water Purification Plant (EWPP) in Houston, Texas.

The project consists of design of the overflow structure and sodium bisulphate pad/building at
the East Water Purification Plant (EWPP). The project also includes construction of box culvert, a
large junction box, headwall and a detention pond. The proposed improvements are detailed in

Section 1.3 of this report.

This geotechnical investigation included drilling and sampling ten (10) soil borings (B-1
through B-10) to depths ranging from 10 to 50 feet below the existing grade, installing one (1)
piezometer, performing appropriate laboratory tests on samples recovered from the borings,
performing engineering analyses and developing geotechnical recommendations for the design and

construction of the proposed structures and preparation of a geotechnical report.

The principal findings developed from this investigation are summarized below:

1. Asshown on boring logs B-1 through B-10, the subsurface soils encountered below the
existing grade consists of predominantly cohesive soils to the termination depths of 10 to
50 feet. The cohesive soils consist of soft to hard yellowish brown, reddish brown, and
gray and brown Fat Clay, Fat Clay with sand, Sandy Fat Clay, Lean Clay, Lean Clay with
sand, Silty Clay with Sand and Sandy Lean Clay. Cohesionless soils consisting of loose
to very dense brown and gray and reddish brown Silty Sand, Silt with sand and Silt were
encountered in borings B-1, B-3, B-7, B-9 and B-10 between depths of 48.5 to 50 feet, 48
to 50 feet, 15 to 18.5 feet, 4 to 6 feet and 10 to 12.5 feet, respectively. Fill material
consisting of medium stiff to hard, reddish brown and gray and brown and gray fat clay

with sand and lean clay with sand and sandy lean clay with grass roots were encountered
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to depths of 2 to 8 feet in all the borings with exception of boring B-5. The detailed

subsurface conditions are presented in Section 4.0 “General Subsurface Conditions”.

2. Groundwater was encountered during drilling in borings B-1, B-3, B-4, B-5, B-7 and B-8
at depths ranging from 10 to 20 feet and water levels measured 15 to 20 minutes after
water first encountered ranged from 4.3 to 14.7 feet below the existing grade in these
borings. The water level was measured at a depth of 10 feet in piezometer B-1P on April

28, 2015.

3. All excavation operations should be in accordance with OSHA Standards. Based on soil
conditions revealed by soil borings, OSHA soil type “C” should be used for the

determination of allowable maximum slope and/or the design of a shoring system.

4. The geotechnical recommendations for the proposed overflow structure, sodium bi-
sulfate building, box culvert with large junction box, headwall and a detention pond are

presented in Section 5.0 of this report.

5. The foundation excavation and groundwater control are provided under Construction

Considerations in Section 6.0 of this report.
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1.0 INTRODUCTION
1.1 General

Geotest Engineering, Inc. (Geotest) has completed a geotechnical investigation for the
proposed improvements at Clearwell Condition Assessment and Replacement of Selected Valves

and Actuators in the East Water Purification Plant (EWPP) in Houston, Texas

1.2 Authorization

This study was performed in accordance with Agreement between Engineer and
Subconsultant dated February 27, 2015 and Task Order No. 1 on February 27, 2015 and Task Order
No. 2 on November 4, 2015.

1.3 Location and Description of Project

The project is located at 2300 Federal Road in Houston, Texas, within the Key Map Page
and Grids 496 U and Y.

The project consists of design of the overflow structure and sodium bisulphate pad/building at

the East Water Purification Plant (EWPP). The proposed improvements are presented below.

. The overflow structure will have a footprint of approximately 17 ft. x 30 ft. The
structure will be partially below grade and placed approximately 7 ft. below grade
(EL 7.5 feet). Weight of overflow structure: Dry weight: ~350,000 Ibs. Wet weight:
~480,000 lbs.

. The proposed Sodium Bisulfite Building, footprint will be approximately 20 ft. x 10
ft.

. The proposed box culvert adjacent to the proposed overflow structure will be 3 ft. H
x 10 ft. W, and placed at a depth of 7 feet deep, with one junction box to transition to
the 4 ft. H x 9 ft. W box culvert.
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. Large junction box will be approximately 15 ft. W x 15 ft. L x 8 ft. H and the north
south box culvert will be 4 ft. Hx 9 ft. W.
. Headwall will be provided where box culvert daylights at the detention basin.

. Detention pond is 435 ft. long by 217 ft. wide at top and about 5 ft. deep.

A vicinity map is shown on Figure 1.

1.4 Purpose and Scope

The purposes of this investigation were to explore the subsurface conditions at the proposed
site and to develop geotechnical recommendations for the design and construction of the proposed
overflow structure, sodium bisulfate structure, large junction box with box culvert and the proposed
detention pond. The scope of work is based on City of Houston Design Manual Geotechnical

Requirements (July 2015) and consisted of the following tasks:

1.  Dirilled and sampled a total of ten (10) soil borings to depths ranging from 10 to 50 feet

to explore soil stratigraphy and groundwater conditions.

The borings B-1 and B-7 were drilled near the proposed overflow structure; boring B-8
was drilled near the sodium bisulfate building, large junction box and box culvert and

borings B-9 and B-10 were drilled near the proposed detention pond and headwall.
2. Converted one (1) boring into piezometer to monitor long term ground water level.

3. Performed laboratory tests to determine the physical and engineering properties of

subsurface soils at the site.

4.  Performed engineering analyses to develop geotechnical recommendations for the

proposed facilities.

5. Incorporated all of the above into a geotechnical engineering report.
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2.0 FIELD EXPLORATION

2.1 General

Subsurface conditions were explored by drilling and sampling ten (10) borings (B-1 through
B-10) to depths ranging from 10 to 50 feet. The borings B-1 through B-6 were drilled with a buggy
mounted rig and borings B-7 through B-10 were drilled with a truck mounted drilling rig. All the
drilling and sampling were performed in accordance with appropriate ASTM procedures. The

approximate locations of all these borings are shown on Figure 2, Plan of Borings.
It should be noted that the scope of the project was changed after the initial field work.
Six (6) borings (B-1 through B-6) were completed in March 2015 and additional four (4)

borings (B-7 through B-10) were drilled in November 2015 for the changed scope.

2.2 Geotechnical Borings

Subsurface conditions were explored by drilling a total of ten (10) soil borings designated as
B-1 through B-10. The borings B-1 and B-7 were drilled to a depth of 50 feet near the proposed
overflow structure and boring B-8 was drilled to a depth of 50 feet near the proposed sodium
bisulfate building, large junction box, box culvert and borings B-9 and B-10 were drilled to a depth
of 15 feet near the proposed headwall and detention pond. The borings were drilled with buggy
mounted and truck mounted drilling rigs. The approximate location of soil borings is shown on Plan
of Borings, Figure 2. The survey information (Northing and Easting coordinates and ground surface
elevations) of the completed boreholes is provided to us by Carollo Engineers, Inc. The summary of

boring information is provided in Table 1.

Samples were obtained continuously to a 20-foot depth and at 5-foot intervals thereafter.
Samples of cohesive soils were obtained with a 3-inch diameter thin-walled tube sampler in general
accordance with ASTM Method D 1587. Samples of granular soils were obtained with a 2-inch
diameter split-barrel sampler in general accordance with ASTM Method D 1586. Each sample was

5
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removed from the sampler in the field, carefully examined and logged by an experienced soils
technician. Suitable portions of each sample were sealed and packaged for transportation to
Geotest's laboratory. The shear strength of cohesive soil samples was estimated by use of a
calibrated pocket penetrometer in the field. Driving resistances for the split-barrel sampler were
recorded as "blows per foot" on the boring logs. Water level measurements were made in the open
boreholes at the time of drilling. All borings were backfilled with cement bentonite grout, except the

boring converted to piezometer, after completion of the groundwater level measurements.

Detailed descriptions of the soils encountered in the borings drilled for this study are given on
the boring logs presented on Figures A-1 through A-10 in Appendix A. A key to the symbols and

terms used on the boring logs is given on Figure A-11 in Appendix A.

2.3 Piezometer Installation

During the field investigation, a piezometer was installed in the open borehole of boring B-1
to a depth of 50 feet. The location of the piezometer, designated as B-1P, is shown on Figure 2 (Plan
of Borings). The piezometer installation report showing the details of the construction of the
piezometer and water level measurements at different dates is provided on Figure A-12 in Appendix
A. The piezometer installation report was submitted to Texas Department of Licensing and

Regulations (TDLR).

After taking the final water level measurements, the piezometer was abandoned in place. The

piezometer installation and abandonment report is presented in Appendix D.
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3.0 LABORATORY TESTS

The laboratory testing program was designed to evaluate the pertinent physical properties and
shear strength characteristics of the subsurface soils. Classification tests were performed on selected
samples to aid in soil classification. All geotechnical tests were performed in accordance with

appropriate ASTM procedures.

Undrained shear strengths of selected cohesive samples were measured by unconsolidated
undrained (triaxial) (ASTM D2850) compression tests. Results of the unconsolidated undrained
(triaxial) compression tests are plotted as solid squares on the boring logs. The shear strength of
cohesive samples was measured in the field with a calibrated pocket penetrometer and also in the
laboratory with a Torvane. The shear strength values obtained from the penetrometer and Torvane

are plotted on the boring logs as open circles and triangles, respectively.

Measurements of moisture content (ASTM D2216) and dry unit weight were taken for each
unconsolidated undrained triaxial test sample. Moisture content measurements were also made on
other samples to define the moisture profile at each boring location. Atterberg limits tests (ASTM
D4318) and Percent Passing No. 200 Sieve (ASTM D1140) were performed on selected cohesive
soil samples for physical classification. Sieve analyses (ASTM D422) were performed on selected
cohesionless soil samples to evaluate grain size distribution. The results of most of the laboratory
tests are plotted or summarized on the boring logs B-1 through B-10 presented on Figures A-1
through A-10 in Appendix A. The results of the laboratory tests are tabulated and are presented on
Figures B-1 through B-10 in Appendix B. Grain size distribution curves are presented on Figure B-

11 and B-12 in Appendix B.

California Bearing Ratio (CBR) tests (ASTM D 1883) were performed on a composite sample
of the surficial soils (0' - 6') obtained from the borings. The bearing ratios were measured at different

compacted densities. The CBR tests results are presented on Figures B-13a through B-13c and the
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relation between CBR versus dry density is presented on Figure B-13d.

One (1) one-dimensional swell test was performed. The result of the one dimensional swell

test is presented on Figure B-14.

Due to the change in scope of the project, the included CBR and one dimensional swell tests

are for information only.

The laboratory Corrosivity tests including pH, Chloride, Sulphate and resistivity tests were
performed on selected samples at locations where the Cast Iron pipe is proposed. The test results are

presented in Appendix C and also given below.

Boring No. Depth (ft) pH Resistivity | Chloride | Sulphate
(ohm-c) (mg/kg) | (mg/kg)
B-1 23-25 9.16 2060 <9.92 <11.3
B-1 28-30 9.02 1320 10.1 121
B-3 23-25 9.19 2630 <9.88 19.4
B-4 18-20 8.87 2240 23.3 63.5

Based on the corrosivity test results, the degree of corrosivity of the subsurface soils is
negligible in terms of pH. The degree of corrosivity is moderately to mildly corrosive in terms of
resistivity, threshold in terms of chloride concentration and negligible in terms of sulfate

concentration. The results of the Aggressivity tests are presented in Appendix C.
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4.0 GENERAL SUBSURFACE CONDITIONS

4.1 Geology

The project site lies in the Beaumont Formation. The clays and sands of the Beaumont
Formation are over-consolidated as a result of desiccation from frequent rising and lowering of the
sea level and the groundwater table. Consequently, clays of this formation have moderate to high
shear strength and relatively low compressibility. The sands of the Beaumont Formation are
typically very fine and often silty. Further, there is occasional evidence in the Houston area of the

occurrence of cemented material (sandstone and siltstone) deposits within the Beaumont Formation.

4.2 Existing Pavement

The boring B-1 was drilled in the existing concrete pavement and encountered 7.25 inches of

concrete.

4.3 Soil Stratigraphy

Overflow Structure. Asrevealed by the boring logs B-1 and B-7 and as shown on boring log

profile presented on Figure 3.1, the subsurface soils at the proposed overflow structure consists of
medium stiff to hard dark gray and brown and reddish brown and gray Fat Clay, Sandy Fat Clay,
Lean Clay with sand and Sandy Lean Clay to a depth of 50 feet. A stratum of loose brown Silt was
encountered in boring B-7 between the depths of 15 to 18.5 feet and very dense reddish brown Silt
was encountered between the depths of 48.5 to 50 feet in boring B-1. Fill material consisting of
medium stiff to very stiff dark gray and brown fat clay and sandy lean clay was encountered to

depths of 6 to 8 feet in borings B-1 and B-7.
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The Fat Clay and Sandy Fat Clay are of high plasticity with liquid limits ranging from 52 to
61 and plasticity indices ranging from 31 to 37. The Sandy Lean Clay and Lean Clay with sand are
of slight to medium plasticity with liquid limits ranging from 26 to 36 and plasticity indices ranging
from 8 to 19. The fines content (percent passing No. 200 sieve) of Fat Clay ranges from 88 to 97
percent and the fines content Sandy Fat Clay and Sandy Lean Clay ranges from 60 to 63 percent.
The fines content of Lean Clay with sand ranges from 80 to 81 percent. The fines content of Silt

with sand is about 77 percent and the percent fines of silt is about 86 percent.

Sodium Bisulfate Building and Large Junction Box. As revealed by the boring log B-8 and

as shown on boring log profile presented on Figure 3.2, the subsurface soils at the sodium bisulfate
building and large junction box consists of medium stiff to hard reddish brown, gray and brown Fat
Clay, Fat Clay with sand, Silty Clay with sand and Lean Clay to the explored depth of 50 feet. Fill
material consisting of stiff to very stiff gray and brown lean clay with sand was encountered to a

depth of 8 feet below the existing grade.

The Fat Clay with sand and Fat Clay are of high plasticity with a liquid limit of about 51 and
plasticity indices ranging from 29 to 30. The Silty Clay with sand and Lean clay are of low to high
plasticity with liquid limits ranging from 22 to 49 and plasticity indices ranging from 7 to 28. The
fines content of Fat Clay and Lean clay ranges from 87 to 98 percent. The percent fines of Fat Clay
with sand, Silty Clay with sand and Lean Clay with sand ranges from 77 to 83 percent.

Headwall and Detention Pond Area. As revealed by the boring logs B-9 and B-10 and as

shown on boring log profile presented on Figure 3.3, the subsurface soils at the detention pond
consists of stiff to hard reddish brown, gray and brown Fat Clay, Lean Clay, Fat Clay with sand and
Sandy Fat Clay to the explored depth of 15 feet. A layer of loose to medium dense gray Sandy Silt
and Silty Sand was encountered between the depths of 4 to 6 feet and 10 to 12.5 feet in these borings.
Fill material consisting of stiff to very stiff gray fat clay with sand was encountered to depths of 4 to

6 feet below the existing grade.
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The Fat Clay and Sandy Fat Clay are of high to very high plasticity with liquid limits ranging
from 52 to 68 and plasticity indices ranging from 32 to 42. The Lean Clay is of high plasticity with
liquid limit of about 46 and plasticity index of about 25. The fines content of Lean Clay is about 95
percent. The fines content of Fat Clay with sand ranges from 75 to 77 percent and the fines content
of Sandy Fat Clay is about 66 percent. The fines content of Silty Sand is about 30 percent and the

fines content of Sandy Silt is about 50 percent.

4.4 Range of Weak Soils Encountered in Borings

The range of loose cohesionless soils and/or soft cohesive soils as encountered in borings are

given below:

Range of Weak Soils
Boring No. Encountered, ft Soil Type
From To
B-7 8 10 Soft Sandy Fat Clay
15 18.5 Loose Silt with Sand
B-9 4 6 Loose Sandy Silt

4.5 Water Levels

Groundwater was encountered during drilling in borings B-1, B-3, B-4, B-5, B-7 and B-8.
The groundwater level measured during drilling in each boring and after drilling in borings converted

to piezometers is given below.

Ground Water Depth Ground Water Depth
Boring Encountered During Drilling Measured 24 Hours and
More after Completion of
Drilling
B-1 (B-1P) 4.3 10 (4-28-15)*
B-3 9.0 --

11
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Ground Water Depth Ground Water Depth
Boring Encountered During Drilling Measured 24 Hours and
More after Completion of
Drilling
B-4 12 --
B-5 10.8 --
B-7 14.2 --
B-8 14.7 --

* Water level readings in piezometer.

However, it should be noted that various environmental and man-made factors, such as

amount of precipitation, nearby subsurface construction activities, changes in area drainage, and

water level in the nearby gully could substantially influence the groundwater levels.

4.6 Environmental Concerns

No environmental concerns were noticed during drilling in the borings B-1 through B-10

drilled for this study.

12
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5.0 GEOTECHNICAL ENGINEERING RECOMMENDATIONS

The project consists of design of the overflow structure and sodium bisulphate pad/building at

the East Water Purification Plant (EWPP). The proposed improvements are presented below.

. The overflow structure will have a footprint of approximately 17 ft. x 30 ft. The
structure will be partially below grade and placed approximately 7 ft. below grade
(EL 7.5 feet). Weight of overflow structure: Dry weight: ~350,000 Ibs. Wet weight:
~480,000 Ibs.

. The proposed Sodium Bisulfite Building, footprint will be approximately 20 ft. x 10
ft.

. The proposed box culvert adjacent to the proposed overflow structure will be 3 ft. H
x 10 ft. W, and placed at a depth of 7 feet deep, with one junction box to transition to
the 4 ft. H x 9 ft. W box culvert.

. Large junction box will be approximately 15 ft. W x 15 ft. L x 8 ft. H and the north
south box culvert will be 4 ft. H x 9 ft. W.

. Headwall will be provided where box culvert daylights at the detention basin.

. Detention pond is 435 ft. long by 217 ft. wide at top and about 5 ft. deep.

5.1 Overflow Structure

The overflow structure will have a footprint of approximately 17 ft x 30 ft. The structure
will be partially below grade and placed approximately 7' below grade (EL 7.5 feet). Weight of
overflow structure: Dry weight: ~350,000 Ibs. Wet weight: ~480,000 Ibs.

5.1.1 Foundation Type, Depth and Allowable Bearing Pressure. Based on the subsurface

conditions revealed by borings B-1 and B-7 drilled near the proposed overflow structure area, the
foundation of the overflow structure can be supported on drilled and underreamed footings. The

drilled and underreamed footings should be placed at depths ranging from 13 to 18 feet below the
13
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bottom of the structure at approximate elevations -1 to -11 feet (15 to 25 feet below existing grade)

and proportioned for an allowable bearing pressures as given below.

Drilled Piers Depth Allowable (Net) Bearing
and/or Drilled Below Pressure (psf)
and Existing Allowable Skin

Underreamed Grade Total Dead Dead and

Footing Depth | (Footing | and Live | Sustained Live Friction, psf

Below the Elevation), Loads Loads
Structure, ft. ft.
8 15(-1) 3,600 2,400 --
18 25 (-11) 4,800 3,200 260

These allowable bearing pressures contain safety factors of 2 for total load and 3 for sustained load

conditions.

It is recommended that the drilled and underreamed footings be designed with a bell-to-shaft
ratio of 2.5 to 1 for bell. If design bell size cannot be achieved due to excessive sloughing or caving-
in, the ratio should be reduced. In extreme cases, a ratio of 1.1 (straight shaft) is required. Due to
the presence of loose silt material encountered between the depths 15 to 18.5 feet, for footing placed
at El. -1 feet, a straight shaft will be required. Due to cohesionless soils encountered between depths
of 15 to 18.5 feet in boring B-7, casing may be required during installation of drilled shafts.

Pier reinforcement should be checked to ensure that design provides sufficient resistance to
tensile loads imposed due to swell of near surface soils. Reinforcement should be sufficient to resist
atensile load of 30d kips and 90d kips, where "d" is the diameter of the shaft, in feet for shaft lengths
of 8 feet and 18 feet, respectively.

Alternatively, the overflow structure can be supported on a mat foundation. Based on the
borings B-1 and B-7, soft soils were encountered between the depths of 8 to 10 feet. Hence, it is

recommended that the existing soft soils below the bottom of proposed structure to a minimum depth
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of 3 feet should be over excavated and replaced with either compacted select fill or cement stabilized
sand. The mat foundation supported on compacted select fill or cement stabilized sand should be
designed for an allowable (net) bearing pressure of 3,000 psf for total dead and live loads or 2,000
psf for dead and sustained live loads, whichever results in a larger foundation area. These net
allowable bearing pressures contain safety factors of 2 for total load and 3 for sustained load

conditions.

5.1.2 Modulus of Subgrade Reaction. A modulus of subgrade reaction of 50 pci can be used

for design of the mat foundation.

5.1.3 Lateral Pressures. The lateral pressure diagrams presented on Figures 7.1 and 7.2 are

applicable for permanent wall.

5.1.4 Hydrostatic Uplift Resistance. Structures extending below the groundwater level should
be designed to resist uplift pressure resulting from excess piezometric head. Design uplift pressures
should be computed based on the assumption that the water table is at ground surface. To resist the
hydrostatic uplift at the bottom of the structure, one of the following sources of resistance can be

used in the design.

a. Dead weight of structure,
b. Weight of soil above base extensions plus weight of structure, or

c. Soil-wall friction plus dead weight of structure.

The uplift force and resistance to uplift should be computed as detailed on Figure 8. In
determining the configuration and dimensions of the structure using one of the approaches presented

on Figure 8, the following factors of safety are recommended.

a. Dead weight of concrete structure, S = 1.10,
b. Weight of soil (backfill) above base extension, Sp = 1.5, and

c. Soil-wall friction, S = 3.0.
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Friction resistance should be discounted for the upper 5 feet, since this zone is affected by

seasonal moisture changes.

5.1.5 Foundation Settlement. The settlement of a foundation for any structure depends on its

size, shape, depth, and more particularly on the magnitude of the sustained load imposed at the base
of the footing and on the compressibility of the foundation soils. Based on a size of 17 ftx 30 ft and
wet weight of 480,000 1bs, the contact pressure at the over flow structure bottom is about 1,000 psf.
However, since the overflow structure is a below grade structure (about 7 below existing grade) and
the estimated overburden pressure of the soils that will be removed in the overflow structure area is
about 850 psf, therefore, the settlement induced from the net surcharge of the new overflow structure

will be minimal.

5.2 Sodium Bisulfate Building

5.2.1 Foundation Type, Depth and Allowable Bearing Pressure. Based on the soil

stratigraphy revealed from boring B-8, the foundation for Sodium Bisulfate building can be
supported on a mat foundation placed at depth of 2 feet (into stiff lean clay fill) below existing grade
and should be designed for an allowable (net) bearing pressure of 2,500 psf for total dead and live
loads or 1,670 psf for dead and sustained live loads, whichever results in a larger foundation area.
These net allowable bearing pressures contain safety factors of 2 for total load and 3 for sustained

load conditions.

A modulus of subgrade reaction of 50 pci can be used for design of the mat foundation.

5.2.2 Site Preparation and Structural Fill Requirements. The site should be cleared of all

debris, grubbed and stripped of all organic material, soft soils and foreign material from the building
and paved areas. Stripped areas should be appropriately graded and shaped to prevent ponding of water
on the site. Existing fill was encountered in boring B-8. If any soft soils are encountered during
preparation of building pad, then soft soils should be over excavated and replaced with

structural fill material.
16
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Should any structural fill required to raise the grade or backfill grub holes should consist of lean
clay with a liquid limit less than 40 and a plasticity index between 8 and 20 in building footprint. The
structural fill should be compacted at moisture content within three percent above optimum to reduce
swelling potential of the compacted fill. The fill material should be placed in loose lifts not exceeding
eight inches and should be compacted to a minimum of 98 percent of the maximum dry density as
determined by ASTM D 698 in building area and 95 percent of the maximum dry density as determined
by ASTM D 698 in other area. The structural fill should extend at least five feet outside the building
and paving area. The onsite surficial high plasticity fat clay soils (onsite material from the detention
pond area) are not suitable for structural fill material unless stabilized sufficient lime (a minimum of

5% hydrated lime).

5.3 Box Culvert, Large Junction Box and Headwall

The proposed box culvert, large junction box and headwall will be placed at a depth of
approximately 7 feet into stiff to very stiff fat clay.

5.3.1 Trench Excavation. The following subsections provide information for the design and

construction of the proposed box culvert that will be by installed by open cut method of construction.

5.3.2 Geotechnical Parameters. Based on the soil conditions revealed by the borings B-8 and

B-9, geotechnical parameters were developed for the design of open cut construction for proposed box
culvert. The design parameters are provided in Table 2. For design, the groundwater level should be

assumed to exist at the ground surface.

5.3.3 Excavation Stability. The open excavation may be shored or laid back to a stable slope or

supported by some other equivalent means used to provide safety for workers and adjacent structures, if
any. The excavating operations should be in accordance with OSHA Standards, OSHA 2207, Subpart
P, latest revision and the City of Houston Standard Specification.
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(ii)

Excavation Shallower Than 5 Feet - Excavations that are less than 5 feet deep (critical

height) should be effectively protected when an indication of dangerous ground

movement is anticipated.

Excavations Deeper Than 5 Feet - Excavations that are deeper than 5 feet (if any) should

be sloped, shored, sheeted, braced or laid back to a stable slope or supported by some
other equivalent means or protection such that workers are not exposed to moving
ground or cave-ins. The slopes and shoring should be in accordance with the trench
safety requirements as per OSHA Standards. The following items provide design

criteria for excavation stability.

OSHA Soil Type. Based on the soil conditions revealed by borings drilled for this study

and assumed groundwater level at surface, OSHA soil type “C” should be used for
determination of allowable maximum slope and/or the design of shoring along the
alignment for full proposed depth of open excavation. For shoring deeper than 20 feet (if

needed), an engineering evaluation is required and deeper soil borings will be needed.

Excavation Support Earth Pressure. Based on the subsurface conditions indicated by our

field investigation and laboratory testing results, excavation support earth pressure
diagrams were developed and are presented on Figures 5.1 and 5.2. This pressure
diagram can be used for the design of temporary trench bracing. For a trench box, a
lateral earth pressure resulting from an equivalent fluid with a unit weight of 94 pcf can
be used. The effects of any surcharge loads at the ground surface should be added to the
computed lateral earth pressures. A surcharge load, q, will typically result in a lateral
load equal to 0.5 q. The above value of equivalent fluid pressure is based on assumption
that the groundwater level is near the ground surface, since these conditions may exist

after a heavy rain or flooding.
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(i) Bottom Stability. In braced cuts, if tight sheeting is terminated at the base of the cut, the

bottom of the excavation can become unstable. The parameters that govern the stability
of the excavation base are the soil shear strength and the differential hydrostatic head
between the groundwater level within the retained soils and the groundwater level at the
interior of the trench excavation. For cut in cohesive soils as predominantly encountered
for the proposed excavation depths, the bottom stability can be evaluated as outlined on
Figure 6. However, due to presence of sandy silt at depths 4 feet to 6 feet in boring B-9,

the excavation should be performed after dewatering to avoid bottom stability problems.

5.3.4 Groundwater Control. Excavations for the overflow structure and box culvert may

encounter groundwater seepage to varying degrees depending upon the groundwater conditions at the
time of construction and the location and depth of the trench. Based on the soil conditions identified in
the borings, all the excavations will be in cohesive soils with interbedded cohesionless soils. In general
for cohesive soils the groundwater if encountered may be managed by collection in excavation bottom
sumps for pumped disposal. In cohesionless soils such as sandy silt as encountered between the depths
of 4 to 6 feet in boring B-9 dewatering such as vacuum well points may be required to lower the ground
water level at least 5 feet below the bottom of excavation. Due to the presence of relatively thin layer
(2-foot thick) sandy silt layer, the groundwater may be controlled by using eductor well system if it can
be successfully lowered 5 feet below the excavation bottom; otherwise, alternatively installing

continuous interlock (water tight) sheet piling with trench bottom sumps for pumped disposal.
It is recommended that the actual groundwater conditions should be verified by the contractor at
the time of construction and that groundwater control should be performed in general accordance with

the City of Houston Standard Specifications, Section 01578.

5.3.5 Bedding and Backfill for Box Culvert. Excavations for the proposed structures should be

backfilled in accordance with the City of Houston Standard Specifications, Section 02316, “Excavation

and Backfill for Structures.”
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5.3.6 Allowable Bearing Pressure. Based on the soil stratigraphy revealed from borings B-8

and B-9, the box culvert, junction box and headwall placed at a depth of 7 feet below the existing
grade into stiff to very stiff fat clay and may be designed for an allowable (net) bearing pressure of
2,500 psf for total loads. The net allowable bearing pressures contain safety factor of 2 for total

loads.

5.3.7 Lateral Pressures. The lateral pressure diagrams presented on Figures 7.1 and 7.2 are

applicable for permanent wall.

5.3.8 Hydrostatic Uplift Resistance. Structures extending below the groundwater level should

be designed to resist uplift pressure resulting from excess piezometric head. Design uplift pressures
should be computed based on the assumption that the water table is at ground surface. To resist the
hydrostatic uplift at the bottom of the structure, one of the following sources of resistance can be

used in the design.

a. Dead weight of structure,
b. Weight of soil above base extensions plus weight of structure, or

c. Soil-wall friction plus dead weight of structure.

The uplift force and resistance to uplift should be computed as detailed on Figure 8. In
determining the configuration and dimensions of the structure using one of the approaches presented

on Figure 6, the following factors of safety are recommended.

a. Dead weight of concrete structure, Sg; = 1.10,
b. Weight of soil (backfill) above base extension, Sg, = 1.5, and

c. Soil-wall friction, Siz = 3.0.
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Friction resistance should be discounted for the upper 5 feet, since this zone is affected by

seasonal moisture changes.

5.3.9 Protection of Below Grade Structures. The design of the proper means for protection of

below grade structures will depend upon the potential of the aggressivity or corrosivity of soil and
groundwater properties. The aggressivity testing were conducted on borings B-1, B-3 and B-4 and
the details were presented on Section 3.0 of this report. Based on the test results, no special

corrosion measures are required for the below grade structures.

5.4 Detention Pond

The proposed detention pond is about 5 feet deep. It is recommended that the side slopes of the
proposed detention pond should be no steeper than 4(H): 1(V).

5.4.1 Slope Protection and Erosion Control. Attention should be given for the erosion

protection of the detention pond to prevent over-bank runoff. Excessive erosion can cause
substantial ground loss and progressive movement of soil that may cause slope failure. A properly
installed and maintained grass cover can serve as a protection for the detention slope by reducing soil
erosion. Furthermore, routine maintenance of the slope surface including removal of undesirable
vegetation growth on or around the cover, repair minor cracks or spalling, regrade and repair eroded
areas should also be performed on a regular basis to enhance the integrity of the slope protective

system.
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6.0 CONSTRUCTION CONSIDERATIONS

6.1 Foundation Excavation and Construction

Whenever practical, excavations should be performed during dry weather. All excavated
areas should be adequately protected from surface run-off water with appropriate measures to
prevent ponding of water in and around the excavation. Excavations should be properly sloped,
shored, braced, or protected in accordance with OSHA’s excavation safety standard, 29CFR Part
1926, Subpart P (Excavations and Trenches) Standards. It is recommended that temporary sides of

the excavation be trimmed to slopes no steeper than 1 vertical to 1.5 horizontal.

It is recommended that the footing excavation be inspected by a geotechnical engineer or
experienced engineering technician or an architect's or owner's representative prior to placing steel
and concrete. The excavation should be checked to verify that (a) the footing has been constructed
to the specified dimensions and is placed at the correct depth and into the appropriate stratum with
adequate bearing capacity as recommended in this report, (b) the loose cuttings, and any soft-
compressible materials have been removed from the bottom of the excavation, and (c) placement of
concrete should be accomplished as soon as possible to prevent changes in the state of stress and
caving of the foundation soils. A seal slab of lean concrete should be placed, if concrete placement
is delayed for more than 6 hours after excavation or sooner if rain is forecasted. No footing concrete
should be placed without the prior approval of the Project's Engineer, Architect or Owner's
Representative. Due to presence of sandy silt material in boring B-7, a slurry displacement

technique will be required during installation of drilled shafts.

Based on the available information, the excavation depth is about 7 feet for the Overflow
structure, Large Junction box and box culvert. It is recommended that any existing structures within
the close proximity of the proposed excavations should be monitored during construction. Itis the

contractor's responsibility to monitor any nearby structures during excavation.
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6.2 Groundwater Control

Excavations for the overflow structure and box culvert may encounter groundwater seepage to
varying degrees depending upon the groundwater conditions at the time of construction and the location
and depth of the trench. Based on the soil conditions identified in the borings, all the excavations will
be in cohesive soils with interbedded cohesionless soils. In general for cohesive soils the groundwater
if encountered may be managed by collection in excavation bottom sumps for pumped disposal. In
cohesionless soils such as sandy silt encountered between the depths of 4 to 6 feet in boring B-9
dewatering such as vacuum well points may be required to lower the ground water level at least 5 feet

below the bottom of excavation.

It is recommended that the actual groundwater conditions should be verified by the contractor at
the time of construction and that groundwater control should be performed in general accordance with
the City of Houston Standard Specifications, Section 01578. Due to the presence of relatively thin
layer (2-foot thick) sandy silt layer, the groundwater may be controlled by using eductor well system if
it can be successfully lowered 5 feet below the excavation bottom; otherwise, alternatively installing

continuous interlock (water tight) sheet piling with trench bottom sumps for pumped disposal.
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7.0 PROVISIONS

The subsurface conditions and the design information contained in this report are based on
the test borings made at the time of drilling at specific locations. However, some variation in soil
conditions may occur between the boring locations. Should any subsurface conditions other than
those described in our boring logs be encountered, Geotest should be immediately notified so that
further investigation and supplemental recommendations can be provided. The depth of the
groundwater level can be expected to vary with environmental variations such as frequency and

magnitude of rainfall.

The analysis and recommendations submitted in this report are based upon the data obtained
from subsurface explorations made at the time test borings were drilled at specific locations and the
results of laboratory tests on selected soil samples from the test borings. The stratification lines on
the log of borings represent the approximate boundaries between soil types, however, the transition

between soil types may be more gradual than depicted.

This report has been prepared for the exclusive use of Carollo Engineers, Inc. or the City of
Houston specifically for the design and construction of Clearwell Condition Assessment and
Replacement of Selected Valves and Actuators at East Water Purification Plant in Houston, Texas.
This report shall not be reproduced in whole or part without written permission of Geotest

Engineering, Inc., Carollo Engineers, Inc. and the City of Houston.
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TABLE 1
SUMMARY OF BORING INFORMATION

Boring No. | Depth Elevation
(feet) Northing Easting (feet)
B-1 (B-1P) 50 13836146.42 | 3170043.14 13.68
B-2 15 13836271.70 | 3170094.86 14.47
B-3 50 13836363.88 | 3170027.31 14.73
B-4 50 13836543.03 | 3169985.77 16.38
B-5 50 13836570.61 | 3169982.59 16.43
B-6 101 13836764.47 | 3169964.15 | 1434
B-7 50 13836114.25 | 3170075.04 14.08
B-8 S0 13836116.67 | 3170117.39 14.27
B-9 15 13836599.59 | 3170126.88 11.24
B-10 15 13836691.19 | 3170165.52 14.14




TABLE 2

GEOTECHNICAL DESIGN PARAMETER SUMMARY
OPEN-CUT EXCAVATION

Boring Stratigraphic Range Wet Submerged Undrained Internal
Nos. Unit of Unit Unit Cohesion, Friction
Depths, | Weight, Weight, v, psf Angle, ¢,
ft A pef degree
pef
B-1 Fill 0-6 124 62 600 -
Cohesive 6-10 129 64 1,500 -
10-14 130 65 1,400 -
14-20 132 66 1,000 -
20-30 132 66 3,000 -
30-48.5 128 64 1,600 -
Cohesionless 48.5-50 105 42 -~ 28
B-7 Fill 0-8 125 63 500 -
Cohesive 8-15 125 63 1400 -
Cohesionless 15-18.5 98 44 - 25
Cohesive 18.5-35 132 66 1000 -~
35-50 130 65 1500 -
B-8 Fill 0-8 132 66 1000 -~
Cohesive 8-16 125 63 1000 -
16-22 130 65 1000 --
22-38 132 66 2800 -
38-50 126 63 1000 -
B-9 Fill 0-6 127 64 1300 -
Cohesionless 6-8 102 51 - 25
Cohesive 8-15 126 63 1100 --

Note:1) Fill Soils consists of lean clay, sandy lean clay and fat clay with sand
2) Cohesive soils include Sandy Lean Clay, Fat Clay with sand and Sandy Fat Clay.

3) Cohesionless soils include Silt with Sand and Sandy Silt.
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LOG OF BORING NO. B—1 (B-1P)

PROJECT : Clearwell Condition Assessment and Replacement of PROJECT NO. : 1140209501
Selected Valves and Actuators; Eost Waoter Purification
Plant (EWPP); WBS No. S—-000056-0070-4; Houston, Texas

LOCATION : N 13836146.42, E 3170043.14 COMPLETION DEPTH : 50.0 FT.
See Plan of Borings (Figure 2)
SURFACE ELEVATION : 13.68 FT. DATE : 03-26—-15
2}—
_ SAMPLER : Shelby Tube/Split Spoon §§ o |o |w L= UNDRAINED SHEAR STRENGTH,
= 3 >
@ | o | .l DRY AUGER : 0.0 TO 100 FfT. EEiga|8 |2 | | § | O HAND PENETROMETER
S o = 5; EZ 2,185 § | 2| 2 | ® UNCONFINED COMPRESSION
& | ¢ |z 3 WETROTARY: 10070 50.0 FT. SE|EQ|E2| 8| 2 | o | E | g UNCONSOLIDATED-UNDRANED
E E 3 §o, 2 §8 % = 2 TRIAXIAL COMPRESSION
5|8 DESCRIPTION OF MATERIAL S| &= & 27l g 3 < | A rorvane
i 1 0 i 05 1.0 1.5 20 25
SRR 7.25" Concrete I s a
FILL: medium stiff brown, 54
gray and dark gray fat 2 Q@
e clay w/sand, silt seams, 81.3| 97(27.7| 55| 22| 33/ @
- 77 calcareous and ferrous
nodules [ 25.9 0O
ol Stiff reddish brown and 24.0 N
i gray FAT CLAY (CH) w/silt
seams, ferrous nodules and 96.9| 102122.6; 53| 22} 31
ferrous stains
. 24.8
L 03 N —very stiff 8'=10' G
- 15 ~medium stiff 12'-14 [ 20.8 )
Very stiff gray and brown 17.8 A0)
LEAN CLAY (CL) w/sand,
. 20 ferrous nodules, and 80.5} 118]16.9] 26| 18 8| (ER
ferrous stains
—~medium stiff to stiff 16.3 QN
\ 16'—20'
o] —hard w/calcareous nodules 16.8 R
25 23i—_301
—~hard 28'~30'
- —16.3- 30 , , 177 L
Stiff to hard yellowish
brown and gray FAT CLAY
(CH) w/calcareous nodules
3] and ferrous stains 90.8| 106 {21.2] 61} 24| 37 B
—w/clay stone 33'-40'
—gray and reddish brown
a0 38'-45 24.7 QA
N 45_\ 22.0 0O/
T m Very d ddish b 7 23.0
ery dense reddish brown 4]86.2 )
-~ —36.34+ 50
SILT (ML) f
NOTE :
Loss of circulotion
- 55+ between depths of
10'-20'. See Piezometer
B—1P for water level
measurements.
- 60+

DEPTH TO WATER IN BORING :
¥: FREE WATER 1st ENCOUNTERED AT 10.0 FT. DURING DRILLING; AFTER 20.0 MIN. AT 4.3 FT.
HOLE OPEN TO 50.0 FT. AT END OF DRILLING.

Geotest Engineering, Inc.

FIGURE A-1




LOG OF BORING NO. B-2

PROJECT : Clearwell Condition Assessment and Replacement of
Selected Valves and Actuators; East Water Purification
Plant (EWPP); WBS No. S—000056-0070~4; Houston, Texas

LOCATION : N 13836271.70, E 3170094.86
See Plan of Borings (Figure 2)

PROJECT NO. : 11402038501

COMPLETION DEPTH : 15.0 FT.

SURFACE ELEVATION : 14.47 FT. DATE : 03-25-15
Z5 o | UNDRAINED SHEAR STRENGTH
~ SAMPLER : Shelby Tube/Split Spoon %g o | |y el ED Sjg#R STRENGTH,
L Wi T Y I3
€ | 5| .o DORrAUGER : 00 TO 150 FT. B82S |a| S| g | § | O rao pencmouer
= e Em a’ ELL S5| 5 | 2| % | @ UNCONFINED COMPRESSION
<} £ | 2|5 WETROTARY : --T0  -— FL SEIBR|ZE|EI 2l o | B @ UNCONSOLIDATED—UNDRAINED
< IR B Ca go, 2 128 215 Q TRIAXIAL COMPRESSION
) (&)
g | e DESCRIPTION OF MATERIAL S 521& 12° ¢ § 2 | A ToRvANE
(%]
I P = "1 05 10 15 20 25
FILL: stiff gray and brown
fat clay w/sand, 13.9 OYN
calcareous and ferrous
nodules 846/ 105]21.0] 51| 21| 30| EWQA
— —w/limestone 0'-2'
85 -medium stiff to stiff 2'—4 A 252 @
Very stiff brown and gray 19.9 on
LEAN CLAY (CL) w/sand,
ferrous nodules, and gs.0l 1092111 44| 193] 25
- 10 ferrous stains A . .
—medium stiff to stiff 20.3 o
10'-12'
—~stiff to very stiff 12'-14 19.7 XD
—o.5b 15N 230 A
- 20+
L 254
- 30
- 35+
- 40
L 45
- 501

DEPTH TO WATER IN BORING :

NO GROUNDWATER ENCQUNTERED DURING DRILLING.
HOLE OPEN TO 15.0 FT. AT END OF DRILLING.

Geotest Engineering, Inc.

FIGURE A-2
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LOG OF BORING NO. B-3

PROJECT : Clearwell Condition Assessment and Replacement of PROJECT NO. : 1140209501
Selected Valves and Actuators; East Water Purification
Plant (EWPP); WBS No. S—000056-0070~4; Houston, Texas

LOCATION : N 13836363.88, E 3170027.31 COMPLETION DEPTH : 50.0 FT.
See Plan of Borings (Figure 2)
SURFACE ELEVATION : 14.73 FT. DATE : 03-25-15
Zzi
SAMPLER : Shelby Tube/Split Spoon 98lo | |w e | UNDRAINED STEnR STRENGTH.
= SolZw|x | o | B %
B | 5| . lo ORYAUGER : 00 TO 160 FT. BEB2 |2 |gx| | | §|© rao PeNETROMETER
= T RS P 53’ &“"3’ fu g;’ S | = | £ | @ UNCONFINED COMPRESSION
& | |3 WETROMRY: 16070 500 FT. SE[ER|ZR| 8| 2 | o | E | g UNCONSOLIDATED-UNORANED
s g, E3 ‘éd > 2812152 TRIAXIAL COMPRESSION
4|8 DESCRIPTION OF MATERIAL |52 E 12718 2| 2|A rorne
IS B i = "] 05 1.0 1.5 20 2.5
' FILL: stiff gray and brown
L 127 sandy lean clay 13.5 20
w/limestone f
- - 26.2 I
Medium stiff brown and gray
- FAT CLAY (CH) w/ferrous 948| 95|28.2| el 26| 43 mEn
nodules and ferrous stains
—w/sand and calcareous 28.8 )
nodules 2'-4'
—medium stiff to stiff 4'~86'
- 4.7+ 10+ —stiff 6'—8* 22.5 [
‘\—’very stiff 8'-10' [ 88.5| 103|21.8| 49| 20| 23 B A
Very stiff gray and brown
LEAN CLAY (CL) 23.7 2
L 45 w/calcareous and ferrous
L 43 N nodules 26.0 an
~w/silt and sand seams
\ 14'—18' 75.4| 114 |189) 23| 15| 8| @D
Medium stiff to stiff brown 15.2 D
- 201 and gray LEAN CLAY (CL)
w/sand, ferrous nodules,
and ferrous stains
—~very stiff yellowish brown
and gray 18'-25' 18.8
- 25 —w/calcareous nodules &
23'-45'
—hard reddish brown and gray
ol w/silt 28'-48 208 o
| <o 71.6) 104 |16.1] 48] 18] 30 @
L 40- 229 O
i 45~§ 22.9 O/
- -33.3 N\
Very dense reddish brown
. _ _ SILT (ML) w/silt stone 95 20.8
35.3+ 50 \ /1 2.0"

DEPTH TO WATER IN BORING :
¥: FREE WATER 1st ENCOUNTERED AT 15.0 FT. DURING DRILLING; AFTER 20.0 MIN. AT 9.0 FT.
HOLE OPEN TO 50.0 FT. AT END OF DRILLING.

Geotest Engineering, Inc.

FIGURE A-3




LOG OF BORING NO. B—-4

PROJECT : Clearwell Condition Assessment and Replacement of PROJECT NO. : 1140209501
Selected Valves and Actuators; East Water Purification
Plant (EWPP); WBS No. S—000056—-0070—4; Houston, Texas

LOCATION : N 13836543.03, £ 3169985.77 COMPLETION DEPTH : 50.0 FT.
See Pian of Borings (Figure 2)

SURFACE ELEVATION : 16.38 F%

DATE : 03—24-15

z5 o T H
_ SAMPLER : Shelby Tube/Split Spoon §§ e 'i. w N re | UNDRAINED s_lb_-{SEExR STRENGTH,
Zw e <
B |5 |.ld ORYAUGER : 0.0 TO 200 FT. EE192|8 |gx| X | o | §|O o PENETROMETER
= Tl = &, 0.2 = =13 S | 2 | Z | @ UNCONFINED COMPRESSION
. = =
2 s WET ROTARY : 20010 50.0 FT. =328 28 Bl 2 | o | & | g UNCONSOLIDATED-UNDRAINED
s a E3 §d i g3 2 »% 3] TRIAXIAL COMPRESSION
o | ° DESCRIPTION OF MATERIAL S:|8% | & '<22f g2 g A\ TORVANE
L 154l o0 mi 05 10 15 20 25
FILL: stiff reddish brown
and gray lean clay 17.3 [OFaN
w/calcareous and ferrous
. 124 nodules 17.0 an
L 5_\ —very stiff 2'—4' l—
N - - B0.4| 102 |24.4| 72| 27| 45 (EA
- 104 Stiff to very stiff i
yellowish brown and gray 28.4 A
FAT CLAY (CH) w/sand,
calcareous and ferrous go.1!l 10512481 731 271 46 D
- 64T nodules and ferrous stains I 2
Stiff gray and yellowish 18.0 AD
brown FAT CLAY (CH)
w/calcareous nodules and 19.0 AQ
L ferrous stains
-stiff to very stiff 8'-10' i8.0 oy
Very stiff gray and 65.9 202| 32| 16| 16| g
yellowish brown SANDY LEAN
CLAY (CL) w/ferrous 201 AlO
= 20 nodules and ferrous stains
Ny | —stiff to very stiff 12'-14"
—medium stiff to stiff
16'-20"
—~w/calcareous nodules 18.1 oN
- 23'-25'
L el R .
Hard reddish brown and gray
L 304 FAT CLAY (CH) w/calcareous 19.7 @)
ond ferrous nodules and
ferrous stains
—slickensided 33'-35'
s 90.4| 109 19.5| 61| 24| 37 O/
—w/sand stone 38'—40'
L 4o 22.8 0O
L 45 20.5 )
Medium stiff reddish brown
- —~33.64 504 . LEAN CLAY (CL) w/scnd Is 8.5

DEPTH TO WATER IN BORING :
¥: FREE WATER 1st ENCOUNTERED AT 20.0 FT. DURING DRILLING; AFTER 20.0 MIN. AT 12.0 FT.
HOLE OPEN TO 50.0 FT. AT END OF DRILLING.

Geotest Engineering, Inc.

FIGURE A-4
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LOG OF BORING NO. B-5

PROJECT : Clearwell Condition Assessment and Replacement of PROJECT NO. : 1140209501
Selected Valves and Actuators; East Water Purification
Plant (EWPP); WBS No. S—000056—-0070~-4; Houston, Texas

LOCATION : N 13836570.61, E 3169982.59 COMPLETION DEPTH : 50.0 FT.
See Plan of Borings (Figure 2)

SURFACE ELEVATION : 16.43 F%.

DATE : 03-24-15

b
— SAMPLER : Shelby Tube/Split Spoon §§ o e Iy 5\« e | UNDRAINED S%E’_{\R STRENGTH,
Zut o >
2 | 5|25 WwETROTARY : 1B.0TO 50.0 FT Yolooles|38/ 213 5 |®
2 |53 ' ) ‘ : SE|ZQ1Z2a| JE| 7 | o | & | g UNCONSOLIDATED-UNDRAINED
S & Egz §d : 23| 2 g e TRIAXIAL COMPRESSION
o o DESCRIPTION OF MATERIAL %5 R % g3 g £\ TORVANE
L {64t 0 H 0.5 1.0 1.5 20D 25
' Very stiff reddish brown
LEAN CLAY (CL) w/sand, 16.3 HO
\ calcareous and ferrous
L 04 N nodules, and ferrous 77.3|118117.5) 394 151 241 Oy@
L 5 stains
—medium stiff to stiff 2'-4 24.3 oy,
Stiff gray and brown FAT 26.1 )
CLAY (CH) w/ferrous
stains, calcareous and 94.70 10312551 s8] 2861 42
- 10+ ferrous nodules ——
—very stiff w/sand seams
A N 6‘i8‘ / 19.0 AD
—stiff to very stiff 8'-10' 19.4 AO
~very stiff w/sand seams
- 10'-12 75.8| 112[18.3| 38| 14| 24 AOm
Very stiff groy and brown
L 16 NN LEAN CLAY (CL) w/sand, 19.0 20
SR ferrous nodules, and
L 20N ferrous stains 61.0) 109(19.6] 31{ 14| 17| (@
XY | |—stiff 16'-18"
Stiff brown and gray SANDY
LEAN CLAY (CL) w/ferrous
stains and calcareous and 17.7
L . . ALO
ferrous stains
~very stiff 23'-25'
- ~11.6 - -
Very stiff reddish brown
L 304 and gray FAT CLAY (CH) 215 A
w/ferrous stains and
calcareous and ferrous
nodules
-hard 33'-35
L 35 211
-stiff to hard 38'-40'
L 40l 95.7| 107 |19.6| 56| 22| 34 )
~hard 43'-45'
e 19.3 AD
- -31.6 & - - -
Medium stiff to stiff
L 33,64 50- reddish brown and gray 208 ALO
LEAN CLAY (CL) w/sand [

DEPTH TO WATER IN BORING :
Z: FREE WATER 1st ENCOUNTERED AT 18.0 FT. DURING DRILLING; AFTER 20.0 MIN. AT 10.8 FT.
HOLE OPEN TO 50.0 FT. AT END OF DRILLING.

Geotest Engineering, Inc.

FIGURE A-5



LOG OF BORING NO. B-6

PROJECT : Clearwell Condition Assessment and Replacement of PROJECT NO. : 1140208501
Selected Valves and Actuators; East Water Purification
Piant (EWPP); WBS No. S—000056-0070-4; Houston, Texas

LOCATION : N 13836764.47, E 3169964.15 COMPLETION DEPTH : 10.0 FT.
See Plan of Borings (Figure 2)
SURFACE ELEVATION : 14.34 FT. DATE : 03-25-15
zZ5 ¢ | UNDRAINED SHEAR STRENGTH,
SAMPLER : Shelby Tube/Split Spoon %g g 1s |w N TSF
— Zw ° 5 >
© | G| L4 DRYAUGER : 0.0 TO 100 FT. GE|82|3 g% N | | § | O ran PENETROMETER
= e i G n_z EN oy S | 2| Z | @ UNCONFINED COMPRESSION
. . _ 3
& < 2 WET ROTARY : T0 FT. eg £Q 38 &'E e % B {CONSOLIDATEDUNDRANED
g E 2318512 | 28| 3 »% 2 AXiAL COMPRESSION
2 e DESCRIPTION OF MATERIAL S E R N 2 | A ToRVANE
S G = “1 a5 10 15 20 25
’ FILL: very stiff to hard
brown and gray lean clay 114117.6 AQ
~w/gross roots, ferrous
10.3 stains, shell fragments 89.3 111} 40) 18] 24 N
L 5 and limestone 0'-2'
—hard 2'-4' 21-2 a
Hord brown and groy FAT 08.7 2781 80! 29| 51 o A
CLAY (CH) w/ferrous stains
-very stiff 6'~10' 2
43+ 10 Y 2
L 15
L 20
- 25-
- 301
- 35_
- 40
L 454
- 50

DEPTH TO WATER IN BORING :
NO GROUNDWATER ENCOUNTERED DURING DRILLING.
HOLE OPEN TO 10.0 FT. AT END OF DRILLING.

Geotest Engineering, Inc.
FIGURE A-6
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LOG OF BORING NO. B-7

PROJECT : Clearwell Condition Assessment and Replacement of PROJECT NO. : 1140209501
Selected Valves and Actuators; East Water Purification
Plant (EWPP); WBS No. S-000056-~0070~4; Houston, Texas
LOCATION : N 13836114.25, £ 3170075.04 COMPLETION DEPTH : 50.0 FT.
See Plan of Borings (Figure 2)
SURFACE ELEVATION : 14.08 FT. DATE : 11-12-15
2z b
_ SAMPLER : Shelby Tube/Split Spoon §§ o | |u o x UNDRAINED SHEAR STRENGTH,
= 3 >
B 15| lo DRYAUGER: 00 TO 180 FT. BE|BE |3 |2 N | | B |O M PENETROMETER
= & 12 &, «l‘g fu_ o S | £ | % | ® UNCONFINED COMPRESSION
% ,:‘_f % é WET ROTARY : 18.0 TO 50.0 FT. ;g Eg g& &JE ; %__) _E B %g;‘g)%rxgoégooa;%{%gg‘%%mmgg
o enlo . 2| 3 =4
2|8 DESCRIPTION OF MATERIAL gm 5218 |27 g g 2 | A TorRvaNE
IS I B = ] 05 10 15 20 25
FILL: medium stiff to stiff
gray sandy lean clay 19.8 oA
~medium stiff 2'~8'
83.3/ 103]22.7| 36| 18| 19| @\
-5 25.8 7o
L ae _ 22.3 A
Soft to stiff brown and
R 10__:.‘. gray SANDY FAT CLAY (CH) 60.31 96{22.9( 52} 22| 3 @)
\ w/calcareous and ferrous
nodules 20.6 AD
—stiff to very stiff 10'-12'
—very stiff 12'=15' 23.3 @
- 0.9 15 238 DA
Loose brown SILT (ML) 16.1
X w/sand
8|77.2 17.0
S—ye o
ol 20»3\\ Gray SANDY LEAN CLAY (CL) 6 188
N | Stiff to hard reddish brown
and gray FAT CLAY (CH)
w/calcareous nodules
L s 88.7| 119|16.4| 52| 22| 30 A BD
L <ol 18.1 A 0O
s 91.5/109|20.6| 59| 24| 35| @A e
—very stiff 38'—40'
a0 29.6 A
s 94.0| 102|22.7| 56| 22| 34 A oY |
- ~32.9 N
Stiff to very stiff gray
and brown LEAN CLAY (CL)
L —35.9F 50D w/sand 22.0 AD

=z

DEPTH TO WATER IN BORING :
: FREE WATER 1st ENCOUNTERED AT 18.0 FT. DURING DRILLING; AFTER
HOLE OPEN TO 50.0 FT. AT END OF DRILLING.

15.0 MIN. AT 14.2 FT.

Geotest Engineering, Inc.

FIGURE A-7
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LOG OF BORING NO. B-8

PROJECT : Clearwell Condition Assessment and Replacement of
Selected Valves and Actuators; East Water Purification
Plant (EWPP): WBS No. S—000056-0070-4; Houston, Texas
LOCATION : N 13836116.67, E 3170117.39
See Plan of Borings (Figure 2)

PROJECT NO. : 1140209501

COMPLETION DEPTH : 50.0 FT.

SURFACE ELEVATION : 14.27 FT DATE : 11-12~15
Zhk
« | UNDRAI TRENGTH,
" SAMPLER : Shelby Tube/Split Spoon %5 2.5 |u 5 pe | UNDRAINED ST}'lsEl-iAR STRENGTH
w .
] 7> |6 | Dyl .| & | O HAND PENETROMETER
= G| g | DRY AUGER : 0-0 70 200 FT. §§ 2% g .‘Z’i‘ = | 5 Lé UNCONFINED COMPRESSION
2 | S 1S5 weTROTARY : 20070 50.0 FT YoliglesisSg| 23], |®
o T 5 % : : : : o528 22 =S Rl Y - B UNCONSOLIDATED~UNDRAINED
% E o gd : 58 % 518 TRIAXIAL COMPRESSION
o |96 DESCRIPTION OF MATERIAL S.:|8% | & g g2 g A TORVANE
I R e 05 1.0 15 20 25
FILL: stiff to very stiff
gray and brown lean clay 16.3 O\
w/sand
—stiff 0'—6' 77.0{ 113]20.5| 44| 19| 25| (oN@
- 235 )o)
- 6.3 21.8 7~
Stiff dark gray and brown
L 104 FAT CLAY (CH) w/sand and 83.1} 97123.5) 511 214 30| B
ferrous nodules
28.4 0N
28.0 o)
- 15
L 1 26.0 )
NG Medium stiff to stiff gra
\\ SILTY CLAY (CL-ML) w/sand Blapnizpiv.8) 22 150 71 OBA
\\ and ferrous nodules 5
7|80.5 18.0
- 20NN
N
L 77 N
Very stiff gray and brown
FAT CLAY (CH) w/calcareous
L o5 and ferrous nodules 18.5 N
304 87.3} 115{17.4] 51| 22] 29 /@l O
L 35 20.3 )
- ~23.7 -
Hard reddish brown and gray
a0 LEAN CLAY (CL) 97.8| 105{20.4; 49| 21| 28 [ »)
w/calcareous and ferrous
nodules
—~very stiff to hard 43'-45'
s 22.1 e
—stiff 48'-50"
| 3520 50 NN 97.3| 104|21.2{ 29| 21| 9of g

DEPTH TO WATER IN BORING :
HOLE OPEN TO 50.0 FT. AT END OF DRILLING.

¥: FREE WATER 1st ENCOUNTERED AT 20.0 FT. DURING DRILLING; AFTER 15.0 MIN. AT 14.7 FT.

Geotest Engineering, Inc.

FIGURE A-8




LOG OF BORING NO. B-9

PROJECT : Clearwell Condition Assessment and Replacement of PROJECT NO. : 1140208501
Selected Valves and Actuators; East Water Purification
Plont (EWPP); WBS No. S—000056—-0070—4; Hauston, Texas

LOCATION : N 138B36599.59, E 3170126.88 COMPLETION DEPTH : 15.0 FT.
See Plan of Borings (Figure 2)
SURFACE ELEVATION : 11.24 F1. DATE : 11-12-15
Z5 . RAI HEAR STRENGTH
o SAMPLER : Shelby Tube/Split Spoon §§ o | |w N pe | UNDRAINED STSE'A STRENGTH,
Zw o >
© |5 |4ld ORTAUGER: o00TO 150 FT. E519218 |8%| 5|28 O HAND PENETROMETER
- R o . GolEo|Zu|Q5| 5 | 3| % | @ UNCONFINED COMPRESSION
S 5| WET ROTARY TO FT =8| 56| 28| 3
s | E|BP ' 188IET|3T 25 o | £ | & |m RS
o zRlO . oI s |1 i E
818 DESCRIPTION OF MATERIAL é; E215 [2°1 2| 3| 2 vorvane
I e, = “ | 05 10 1.5 20 25
' FiLL: very stiff gray fat
clay w/sand, calcareous 19.5 A
and ferrous nodules
7.2 —stiff to very stiff 2'—4 - 75.2101126.2) 60} 21| 39 & @
- 51X Loose gray SANDY SILT (ML) 8150.4 26.9
5.2 w/clay M
3.2 & Stiff to very stiff gray 33.6 O4
FAT CLAY (CH) w/ferrous
L o nodules 94.8| os|30.8| 46| 21| 25| @O
Stiff reddish brown and 25.0 o
gray LEAN CLAY (CL)
w/calcareous and ferrous 278 o8
nodules 22.0 )
—3.84 151 ’
L 204
- 25
- 304
L 354
- 40
L 45
- 50

DERPTH TO WATER IN BORING :
NO GROUNDWATER ENCOUNTERED DURING DRILLING.
HOLE OPEN TO 15.0 FT. AT END OF DRILLING.

Geotest Engineering, Inc.
FIGURE A-9




LOG OF BORING NO. B-10

PROJECT : Clearwell Condition Assessment and Replacement of
Selected Valves and Actuators; East Water Purification

PROJECT NO. : 1140208501

Plant (EWPP); WBS No. S—000056-0070—4; Houston, Texas
LOCATION : N 13836691.19, E 3170165.52 COMPLETION DEPTH : 15.0 FT.
See Plan of Borin%s (Figure 2)
SURFACE ELEVATION : 14.14 FT. DATE : 11-12-15
= b
5 SAMPLER : Shelby Tube/Split Spoon §§ o le |y ;\° e | UNDRAINED S%E?R STRENGTH,
Zw o >
@ | 5| . |4 DRYAUGER : 0.0 TO 150 FT. EEIB218 | <] 8 O HAND PENETROMETER
= B9 5m n_g = g;‘ S | = | £ | @ UNCONFINED COMPRESSION
. _— - s
<! < | £ (3 WET ROTARY : T0 FT. CEIBRIEE|CE| 2 | o | B @ UNCONSOLIDATED=UNDRAINED
% E |99 gz go_ S 158 21518 TRIAXIAL COMPRESSION
w
= DESCRIPTION OF MATERIAL e w2x 129 8 é’ 2 | A TORVANE
el o A = "] 05 10 15 20 25
FILL: stiff groy fot cloy
w/sand aond ferrous stains
30.5 0N
. 7| 107 25.2) 52| 20| 32
—~very stiff 4'-6' 76.71107)25.2) 52 3 B
-5
8.1 . 22.5 £0
Stiff to hard gray SANDY
FAT CLAY (CH) w/calcareous
and ferrous nodules 28.3 @
PR, . 65.7] 107 }22.7] 68| 26| 42 BO
Li1{f7 Medium dense gray SILTY
SAND (SM)
AXRK 12129.9 19.1
1.6 I - - -
Stiff to very stiff reddish
brown FAT CLAY (CH) w/sand 32.0 @
seoms
—0.et 15 254 an
- 20
- 254
- 304
- 354

DEPTH TO WATER IN BORING :
NO GROUNDWATER ENCOUNTERED DURING DRILLING.

HOLE OPEN TO

15.0 FT. AT END OF DRILLING.

Geolest Engineering, Inc.

FIGURE A-10



Job No. 1140209501

- SYMBOLS AND TERMS USED ON BORING LOGS

SOIL TYPES SAMPLER TYPES
(SHOWN IN SYMBOL COLUMN) ) (SHOWN IN SAMPLES COLUMN})
00 ( J
booO ‘\‘ Q X . _
>°o°oc \ NN
oot 004 \ .\. ﬁ : A
Asphaltic Fill Gravel Sand  SILT CLAY LEAN  Sandy Pitcher Nx Shelby  Piston Split No Auger
Concrete CLAY LEAN Barrel Core . Tube Spoon  Recovery

CLAY
Predominant type shown heavy

TERMS DESCRIBING CONSISTENCY OR CONDITION

Basic Soil Type Densityor - Standard Penetration Unconfined Compressive
Consistency Resistance, _Strength (qJ), @
I Blowsl/ft. Tonsl/sq. ft.
Cohesionless Very loose Less than 4 Not applicable
Loose 4 to <10 Not applicable
Medium dense " 10to <30 Not applicable
Dense 30 to <50 Not applicable
Very dense 50 or greater Not applicable
Cohesive Very soft Less than 2 Less than 0.25
o Soft 2to<4 ‘ 0.25 to <0.5
Firm/Medium stiff 4 to <8 0.5t0<1.0
Stiff ~ 8to<i1s 1.010 <2.0
Very stiff 15 to <30 2.0to <4.0
Hard 30 or greater 4 or greater

(1) Number of blows from 140-Ib. weight falling 30-in. to drive 2-in. OD, 1-3/8-in. ID, split barrel
sampier (ASTM D1586)

(2) g, may also be approximated using a pocket penetrometer

TERMS CHARACTERIZING SOIL STRUCTURE

Parting: -paper thin in size Seam: -1/8" to 3" thick Layer: -greater than 3”

Slickensided - having inclined planes of weakness that are slick and glossy in
appearance.

Fissured - containing shrinkage cracks, frequently filled with fine sand or silt;

: usually more or less vertical.

Laminated - composed of thin layers of varying color and texture.

interbedded - composed of alternate layers of different soil types.

Calcareous - containing appreciable quantities of calcium carbonate.

Well graded - having wide range in grain sizes and substantial amounts of all
intermediate particle sizes.

Poorly graded - predominantly of one grain size, or having a range of sizes with some
intermediate size missing.

Flocculated . - pertaining to cohesive soils that exhibit a loose knit or flakey structure,

Geotest Engineering, Inc. FIGURE A-11



1140209501

Job No.

PIEZOMETER INSTALLATION REPORT

CLEARWELL CONDITION ASSESSMENT AND REPLACEMENT OF
PROJECT NAME:  SEIECTED VALVES AND ACTUATORS: ownp PIEZOMETER NUMBER: B—1P
GEOTECHNICAL CONSULTANT DESIGN CONSULTANT
GEOTEST ENGINEERING, INC. CAROLLO ENGINEERS, INC HOUSTON, TEXAS
COMPLETION DATE 03-26-15
DRY AUGERED__0 To .10 FT
WASH BORED _ 10 To __ 50  p7 D(',':__';)T H '%,ETE)V
DRILLING FLUID: WATER —_—
0 13.68 —
03-26-15 1V
DEVELOPMENT DATE: | || € oF sackruL
METHOD OF DEVELOPMENT: / / CEMENT—BENTONITE
BAILING s RISER
2 / / TYPE _PVC CASING
/ / 1.b. 2"
WATER LEVEL READINGS: 7 TYPE OF COUPLING
DATE DEPTH (TOG) ELEVATION ) 1168 THREADED
03-27-15 10 37 x* IF <€———TYPE OF SEAL
04-28-15 37 5 8.68 BENTONITE
I 10 : 20
25 -11.32
— TYPE OF FILTER
FILTER SAND
SCREEN sLoT
2% FT TYPE —_
W, 2
sior size _0.01 "
0 ~36.32 T TYPE OF BOTTOM CAP
50 -3%32 ) O0F THREADED PVC
—>»| 5.0 |€—
(NOT TO SCALE)
REMARKS:
NOTES: DRILLED BY: | STARTED: NORTHING: 13836146.42
1. DIMENSIONS NOMINAL UNLESS ET 03-25-15 EASTING: 3170043.14
OTHERWISE NOTED LOGGED BY- | COMPLETED:
2. TOG = TOP OF GROUND ™ 03-26-15 GROUND LEVEL (MSL): 13.68
CHECKED BY: |APPROVED BY:
NK MB SHEET _1_ OF _1

GEOTEST ENGINEERING, INC.
C:\CADFILES\JOBS\ 1140209501\1140209501 B—1P.DWG

FIGURE A-12




APPENDIX B

Figure
Summary of Laboratory Test Data..........cceevverrienrienieinereccerecneee e B-1 thru B-10
Grain Size DisStribution CUIVES.....c.coivveeeeceerieeieereenreeereereeseeeseeseeeneessvesseeeressssesses B-11 and B-12
California Bear Ratio Test RESUILS ......cccevverieeieriirieniireeeieneecetcceeesiesiesve e B-13a thru B-13¢
Dry Density versus CBR ..ottt eceeeesse et st eene s B-13d

One-Dimensional SWell Test RESUIS .....ucoiiiceeeeeieerceeeeeeeeverereereereevesreeereesressaesanes B-14



JdAVS TI¥AvE 37EEN0Q—XN = XN
xopuj AnsSoild = Id I1dAYS 13¥8vE ¥3HOUd = 8d
W onsold = 1d SONILIND ¥39NV = 9V
yw pinbiy = 7 JIdAVS NOOdS LNdS = SS
53| uononauad PIOPUOIS = |dS Q1314 NI Q3aNE1X3 ‘T1dWYS @388NISIONN = aN  :aN39I1
s 98 4 v SS | 008 S8y g1
Aojp 304 | 622 052 A4 an | osv ocH Ll
Ao 04 | gZ'Z 05z sz an | oov 0'8¢ gl
Aoy 04 | 622 8cZ 5T | 080 16 LS vZ |19 901 ¥4 an | osg o¢g Sl
Aojp wosl | GzZ'Z 0s'2 8l an | oo¢ o'z 12!
Kojp woal | 002 002 Ll an | oSz 0'cz cl
Ao;y uoa] | 061 05l gl an | ozz ooz Al
Ao;y uosl | 8CO 090 L €50 18 8 |8L]92 gLl Ll an | ooz 08l e
Aoy uos1 | 0G0 sc'0 gl an | osi 091 ol
Aoy uos] | GZ'L TAll ¥4 an | ol ovl 6
£o;> 04 | gc0 or0 sz an | ol 0zl g
Aoi3 04 | SL°0 SL°0 98'0 | £9°0 LB 1| zz | g8 201 %4 an | ozl 0ol L
Ao1> o4 | 00°L cLL ¥ an | oot o'g g
Ao 04 | G0 040 9z an | owe 0'9 S
md | szo sZ0 €¥'0 | 00 I8 ¢ | zz | ss LB T4 an | o9 (107 ¥
md | 8c0 S¥°0 5e an | o 0z ¢
w4 | 80 or'o ¥ an | oz 90 z i(di-a) 1-8
IVIH3IYA 40 3dAL (ss1) s}) (ss1) @ms wmc (%) (1od) (%) ("u/smoja) jadh] | woyog do] |'OoN ‘ON
wbuaslg | wybuang| -ssalg | ywbuang| yibudng andis id | 1d | T1 |ALSN3Q | IN3LNOD 1dS ININO8
SLETS Joayg ‘Juol | Joays Joayg 00Z ‘ON A¥Q NEIC) A.%
ONISSVd yydaq
¥3ALINO0HL {(n—n) 1s3L 1s3L
—3N3d | INVANOL | NOISSIMAAOD | NOISSIUAWOD omwm_mm_ﬁ,q 31dAvs
13x20d IVIXVIEL Q3ANIINOONN

10S60ZQvLl

SDX9| ‘Uoysnoy $—0/00-950000—S ‘ON SAM (ddm3) tupid
UGHIDOIING J8)DM 4SDJ $S40JDN}OY PUD SBA|DA P8}08|8s
JO juswaon|day PpuUD }JUSWISSaSSY UOHIPUOC) [[aMJID3[] FAVN 1D3rodd

{IGANN LO3royd

"ONI IONIMTANIONT LSALOTI

SI'INSHY LSHL AYOLVYOEVT 40 AYVANAS

FIGURE B-1



J1dWYS T3YNVE 3198N00—XN = XN
xapu Aosold = id J1dAYS 13¥HVE ¥3HOLd = 8d
pwr] ansod = 1d SONILLND ¥39NY = 9V
nwn pnbn = M I1dAVS NOOdS LdS = SS
189] uonosBUsd PIDPUOIS = }dS Q1314 NI Q3ANYLX3 ‘IdAYS QITUNISIONA = aN  :GN3931
£ojy uoa sz'1 (AN XA an | oSt 0¥l 8
£01p uoa ool 880 0z an | ot 0zl L
£ojy uoa 050 S¥'0 0z an | ozl 001 9
Loy uoa 00t el zL0 L0°1 c8 SZ | 6L | ¥¥ 601 12 an | ool o8 S
Loy upa Ll szl 0z an | o8 0'9 ¥
4 SL°0 08'0 (74 an | o9 oV ¢
04 SL°0 S.°0 620 9%°0 68 oc | 1z 1§ S0l 1z an| ov 0'C z
14 050 SL'0 ¥l an | oz 00 l -8
WYLV 40 IdAL (3s1) wmc (s5Y) Awmc A%c (%) (40d) (%) ("u/smoiq) |[adA) | woypog dojy |'oN ‘ON
yibuasls | wbusng| 'ssaiy | yibusng)  yibuang 3N3Is Id | 1d{ 11 |ALSN3Q | IN3INOD 1dS ININOB
103Yysg 103ysg Juo) | Joays 103ys 00Z 'ON A¥Q EEEIC/N A.wv
ONISSVd yidaq
HIALINOUL (n—-n) 1s31 1531
~3N3d | INVAYOL | NOISSIHAMOD  |NOISSTIANOD omwM_m‘mU< 31dNYS
13)20d VIXVIIL Q3NIANOONN

105602Q¥ 11 d3EANN L33rodd
sox3] ‘uojsnoy y—-0/00~950000-S "ON SHM :(ddm3I) #udid
UOPII NG J9IDM 4SDT SJOJDNIOY pub SA|DA PoJod|as

JO juelueop|day PuD jUsLUSSASSY UOIHPUO) [[8Mipa(] JAVN 1D3rodd

ONI ‘ONITYFINIONT 1STLOTD
SIINSHY LSHL AYOLVYOEVT 40 AYVANWAS

FIGURE B-2



FdAVS 13YNVE 3188N0G~XN = XN
xapuj Ayonsold = |d FdWvS T3¥avA ¥3AHOLd = Ad
jpwr opsod = 1d SONILLND ¥3AONV = OV
uw pnbr] = M F1dAYS NOOdS LNdS = SS
1$9] uDjDIBUAY PIOPUDIS = 1dS 1314 NI g30NELX3 “TIdWVS Q3ZUNLISIONN = AN :AN3931
il 1z #0'2/S6 SS | 00s S8y 9l
Aoy uoa GSZ'e 052 £z an oSt osy Sl
Aoy uoa sz'e 05z ¥4 an | oov o8¢ 4!
Aoy woa | sz'E 0s'2 se 622 L o | 8L | 8y ¥01 9l an | osg o¢e €l
Aojy uoa sz'e 052 1z an | oog 0'82 A4
Aojy uoa szl orAl 6l an | o6z o€z it
£o;y uoa 051 8c'L 1 an | o0z o8l ol
Aojy uoa £9°0 0v'0 oc't S+0 St 8 | GiL}¢ge vit 61 an | osli 09l 6
£ojy uoa 051 €91 az an | 09l ovi 8
£ojy uoa 8¢t cL ¥z an{ ovi ozL L
£o;y uoa Al €91 98'0 | 8I°I 88 6z | 0Z | 6v ] ze an | ozt 00l 9
£oy 104 8¢l 8cL 4 an | oot o8 S
£o1p 304 £€9'0 09°0 62 an | o8 09 v
£oi3 o4 | 0G0 090 %0 iv'0 S6 cv | 9z | 69 S6 az an | 09 o'v Iy
Ao;) 104 g0 SE'0 9z an | ov 0z 4
4 | 880 690 o an | oz 00 l -8
TWI¥ILYN 30 3dAl (151) s1) (s5) Awﬂv Awms (%) (12d) (%) (M/smojq) 1adh] | wonog doj |*oN "ON
wibuang | yibuang| "ssaig | yibuang; yibuang 3A3IS Id | 1d| T JALSN3Q |IN3INOD 1dS ONIMOB
J03ysg Jo0ayg Juod | Joays Joayg 00Z 'ON ANQ HILVM A.wu
ONISSYd yydag
¥3LINONL (n-n) 1S3l 1531
“3N3d | INVANOL | NOISSIHANOD | NOISSIHdWOD i J1dAvS
13x20d WIXVISL Q3NIINOINN

106602Qv L1

SOX®| ‘UOYSNOH ‘y—0/00—950000—S "ON SAM (ddMm3) tuoid
UOIDDIUNd J9}DM ISDJ (SI04DNIDY PUD SIA[DA Pa}o3|ag
JO juswedDjdsy PUD JUBWISSISSY UOIIPUOD [|amiD3|] JNVN LD3Irodd

SHIAWNN LO3ro¥d

"ONI ‘ONIJAANIONE LSALOTI
SLTINSIY LSAL AYOLVYOEVT J0 AYVANNS

FIGURE B-3



INdAVS 13¥HVE 3198N00—XN = XN
xapuj Aoysold = |d 31dWYS 1384VE ¥3IHOL = 8d
ywry ousold = d SONILLND ¥3oNY = OV
ywn pinb = 7 J1dWVS NOOdS 1IdS = SS
1§8] UONDJIBUAY PJOPUDIS = |dS @133 Nt g30NYLX3 ‘INdAYS Q3ANNISIANN = an  :AN3OI
£ojg uoa 90 2c'0 6l an | 00s 0'8v gi
£ojp 104 (YA 4 0sZ ¥4 an | o'sv oS Si
4010 104 A4 0S¢ £ an | oov osg ¥l
Ao1) o4 it At (]34 252 650 06 (€] ¥2 ] 19 601 (74 an | o'sg o'¢cs £l
£oio 104 sz'e 05°¢ oz an | oo¢ 08z 4
4019 upa Apuog £9°1 St gl an | ose 0'€e !
Aoy uoaq Apuog SL'0 Ge'0 oz an | 00z o8t ol
Aoy uoaq Apuos 050 S¥'0 oL L¥'0 99 gL | g1} 2¢ 0z an | 08l 091 6
Aoy uoa Apuog 00°L 00°L 61 an 09l ovlL 8
Aoy upa Apuog 00'L GL'0 6l an ovlL oCtL L
Aoy upa Apuog 0s'L 2L 61 an 4 ool 9
£o1g 104 0s'L ¢l 2L0 ¥6°0 06 9y | L2 ] €L S0l 174 an | ool 08 S
£oj) 104 SL°0 SL°0 1274 an | ose 09 4
Aoty 104 898°0 sZ'l c¥'0 00°'L 08 Sv | 2] 2L zoi ¥z an | 09 oY €
nd 00'1 'l Al an | ov 0z 4
e} 050 080 a an| oz 00 l -8
WIHALYA 40 IdAL (353) mms (s3) A%c A%c (%) (32d) (%) (‘y/smoiq) |adf] | wonog do] |'ON “ON
yibuass | ybuass| ‘ssaid | yibuans| yjbuang 3A3IS id | 1d| T |ALSN3G | INIINOD 1ds ONIOA
Jpays Joays Juod | Joays ipays 00Z ‘ON ANa HEIV/Y) A.%
ONISSYd yydag
HILINOYL (n-n) 1s3L 1531
~3N3d |3INVA¥OL | NOISSINANOD  |NOISSIUAWOD omwwﬁ‘u_wz ERAS
13X90d VIXVIEL Q3NIINOONN

105602Q7 11 ¥3GWNNN LO3ro¥d
spxe| ‘UoysnoH y—0/00-950000—-S ON SEM :(ddm3) 4upid

UOHDDIJNG J9JDM $SDJ $SJ0JDNJOY PUD SBAIDA Pa}oales
JO juswaoD|day PUD jUBWISSSSSY UOIIPUO) [[aMJD3|] IWVN 123rodd

"ONI ONIYFINIONT LSHLOFI
SITINSHY LSHL AJOLVIOEVT J0 AYVHNAS

FIGURE B-4



I1dAYS 13¥dvE 3188N00—XN = XN
Xapuj Aponsold = 4 J1dAVS 13¥UvE ¥3HILId = Bd
Mwrl Mmsod = g SONILIND ¥3ONV = 9v
Hwil pinbn = M J1dWYS NOOdS LIdS = SS
IS3] UOHDJJAUAY PIOPUDYS = 1dS Q1314 NI Q3aN¥LX3 ‘I1dAVS @3S¥NLSIANN = an  :ON3DI1
K01y uoa7 SL°0 S¢0 ¥4 an | oos 0'8¥ 91
Aoid 304 (YA 002 61 an oSy ocy ]}
Ao1o 104 €1z 00¢ 882 85'0 96 e | 2z | 95 L0l 0z an | ooy 0'8¢ ¥l
£o19 304 002 002 12 an | oS¢ 0'ce €l
Ao1y 104 sz’ [TAN1 44 an | oog 0'82 zl
Aoy uos Apuog GL'L T AN 81 an 0'se o¢e Ll
Aoy upaq Apuog 050 S.°0 124! S9°0 19 Ly vL | Lg 601 0z an | ooz 08l ol
Aoy uoal 880 SL'0 61 an 0’8l 091 6
Aojy uoaq szl 00°1 S’ 8yl 9z vZ | vl | 8¢ ZiLl g1 an | o9l o'vlL g
Aoy uoa szl 001 6l an | ovli 0zl L
Ao1o 304 0s°L gzl 61 an | ozt 0ol 9
Ao1y 304 szl szl zLo 090 <6 Zv | 9z | 89 €0l sz an | o0l 08 S
Ao 104 gLl o 8 9z gn | 08 09 4
£o13 104 SL°0 0,0 ¥ an | 09 (17 ¢
Aojy vo3 g¢°0 090 62°0 0,0 LL ¥Z | Gl | ¢ gLl 81 an | 0¥ 0Z z
Aoig uoa SZ'1 00'1 gl an | 02 00 l s-8
IVIMILVA 40 3dAL (is3) mmc (Js3) Ammc Ammc (%) (19d) (%) ("u/smoiq) |adAL | wonog doy {*oN "ON
wbuang | wyibuang! sseyrg | yibuans] yibusns 3A3IS Id | 1d | T |ALISN3Q | IN3LNOD 1dS ONI¥O08
Joayg J03ySg ‘Juoy | Joayg Joaysg 00Z "ON ANd Y31VM S%
ONISSYd yidag
y3L3NoulL {n-n) 1S31L 1531
~3N3d |INVANOL | NOISSINAWNOD | NOISSINJWOD omwm_w_m“ﬁ/‘ dAvs
13%20d IVIXVINL Q3NIINOONN

10G602Q7 11 “¥38ANN L03rodd
Spxa| ‘uoisnoH y—0/00-950000~S "ON SaAM ‘(ddm3I) #upid
UOHDDI}4Ng JBIDM §SDT (Su0JDNIOY PUD SIA|{DA Pajoales

40 juswWaoD(day PpuUD JUSLUSSISSY UOHHPUOD [[omiD3}D) IAVN 1D3F0dd

‘ONT ONTMIINIONT LISALOTD
SITNSHA LSAL AMOLVYOEVT JO AUVWHNS

FIGURE B~5



J1dAYS 1348v8 37188N00-XN

xapuj Ayonsold = |id TIdWYS 139HVE ¥3HOUd = 8d
Jwi] sold =  d SONILIND ¥39NV = 9V
yuwiy pinby = MM 31dWYS NOOdS LdS = SS
58] UOHDJBUS4 PJOPUDIS = |dS 1314 NI G30NHLX3 ‘TIdWVS QFBNNLSIONN = an :ON3931
Ao}y 14 | 051 oSl A4 an | oot 08 G
fojp 104 | €11 05l 66 IS | 62 | 08 8z an | os 09 ¥
Aoy o4 | 5Z'T TAYA 12 an | o9 ov [y
wd | sz2 sz'e 68 ¥Z | 91 | o¥ 1 an| o 0z rA
nd | ooe GL'1 ril gl an | oz 00 1 9-g
IVIHALVA 40 3dAL (381) mmc (451 ﬁmc A%c (%) (32d) (%) (‘u/smoiq) |[adf | wonog do] |'oN ‘ON
ybuasys | ybusns| ‘ssald | yibusns| yibudsns IATIS Id | 1d | 11 [ALSN3Q |IN3LNOD 1ds ONINOE
Joays Joaysg 'Juopy | Joaysg Joaysg 00Z ‘ON AdQ U3LYM A.%
INISSYd yidag
H31IN0NL (n—-n) 1s3L 1531
~3N3d | INVANOL | NOISSTHAWOD | NOISSINAW0D omwmm‘mm.E FdvS
133904 IVIXVIAL Q3NIINOONN

Lose60zovlL L

SDX8] ‘Uoisnoy ‘¥—0/00-950000—S "ON SAM ((ddM3I) iupid
UOI}D3IJIING J49J0M }SDJ {SI0jPNJOY PUD SIA|DA Pa4o9|8s
10 juswoeon|day PUD JUBWISSASSY UOHIPUO)D |[aMID3]D JAVN 1D3Irodd

YIGANN LD31r0¥d

ONI “ONTHIINTINT LSTLOTI
SLTINSHY LSHL AYOLVYOLVT JA0 AYVANAS

FIGURE B-6



JIdWVS T3Y8vE 3188N00~*N = XN
xapu; Aonsold = |d F1dAVS 13¥8vE ¥3HOLd = 8d
nwr] ousold = 1d SONLLLND H3ONV = 9V
ywry pinb = JIdAWYS NOOdS IfdS = SS
58] UDHDNBUR] PJOPUDYS = |dS Q1314 NI d3aN¥LX3 ‘II1DAVS QIBUNISIONN = QN :ON3DFT
Aojp uoay | 00°L SL0 zz an { 00S o'st Ll
Aoip 304 GLL 0L0 vYZ'e | S0C ¥6 ve | 22| 95 Z01 £z an | oS oty 91
Aoj) 304 (Tl (Al og an | oo 0'8g Gl
£o1p 304 sz 08'0 Aol 150 z6 S¢ | ve | 6S 601 1z an | osg (X% vl
Aoip 104 sz 080 =11 an | oof 0’8z o}
Aoy 304 TAr4 080 o8l oLz 68 oc | zz|es 611 gl an | ose o€z 4}
Aoy uoay Apuos 6l 9 SS 0'0c S8l L
s LL Ll 8 ss | ost 9l oL
s gl an | 09l 0'GlL 6
Aoip 104 Apuos 00'L szl vz an | oSl ovlL 8
Aol 104 Apups Ll szl €z an | ovl ozL L
Aojy o4 Apuog 00'L 040 1z an | 0zl ool 9
Ao19 104 Apuog £9°0 ov'0 zL0 zz'0 09 Ic | zzyes 96 4 an | 001 08 S
wi | s20 0£°0 zz an{ os 09 ¥
4 SZ'0 0£'0 9z an | 09 oY £
litd GZ'0 or'0 62°0 82'0 €9 6L | 8L | o¢ ] £z an | o (14 rA
i | s8¢0 090 oz an | oz 00 l -8
IVINALVA 40 3dAL (1s3) mms (1s3) Amms ﬁmc (%) (30d) (%) ("u/smoiq) [adk] | woypog do} |'oN ‘ON
yibuans | yibuang| -ssald | yibuans| yibuang JA3IS id | Id | 11 [ALSN3Q | INILNOD 1ds INIOH
Joaysg Joayg ‘JuoD | Iodysg Joayg 00Z 'ON AdQ H3LVM 3%
INISSVd yidag
YILINONL (n—n) 1S3t 1531
~3N3d | INVAYOL | NOISSININOD |NOISSIHANOD omem‘m__HE J1dNYS
13%004 IVIXVINL Q3NIINOONN
10S602Q¥ L1 ¥IGANN 123rodd . ‘
SOXB] ‘UOISNOH fp-0/00-950000~S "ON SAM (ddM3) $upid ONI ONIHFINIONT LSLOTI
uolDOIINg 43IDAM ISDJ {SU0IDNIdY PUD SBA|DA P8L23(as
10 juswioop|day PUD JUBWISSOSSY UOWIPUOY [[OMID3ID) TAVN 1I3rONd SLINS3IY LSHIL AYOLVIOEVT A0 AMVHANNS

FIGURE B-7




F1dNYS 13Y8vE 3198N00~XN = XN
xapuj Ayopsold = Id F1dAVS 138avE Y¥IHOLD = ad
Nwi] onsod = d SONILLNG ¥3IONV = 9
i pinbp = M J1dWYS NOOdS LIdS = SS
13| UDHDJ}BURd PJIOPUDIS = |dS Q1314 NI Q3AN¥LIX3 *IIdAYS G398NLSIANN = aN  :ON3931
Aojy uos €90 050 09°¢ 850 (6 6 1z | 62 +0L 12 an | o00s o8y gl
Aojy uos €1z 051 [44 an | oSk ocr Sl
Aojp uoa €1 002 88'2 002 86 gz | 12| 8¥ =] oz an | oov 0'8¢ ¥l
4013 304 £9°1 05'L oz an | ose o'¢e ol
Aojp 304 SL'L Al 91 9¢°L (8 62| 2z |18 GlLL Ll an | oog 08z 4}
£oj) jo4 05°L 051 6l an | osz iX¥4 L
Aon Aws 18 gl L SS | 00z s'gl oL
Lojy Aus SZ'0 0,0 os'L 8¥'0 18 L | SL]eez zLl 8l an | o8l 09l 6
Aojp o4 050 050 9z an | o9l oviL g8
Lojn 304 SL0 0L°0 8z an | oOvl 0ZL L
401 104 050 590 8¢ an 0zl 00l 9
Aoy 104 €9°0 S50 zL0 f=xs] €8 oc| 1z} 1s L6 74 an | ool 08 S
K] £€9°0 09°0 A4 an | og 09 ¥
1 €90 05'0 ve an | os ov €
x| 050 050 82'0 0L'0 L SZ | 6L | vt €Lt 1z an | o 0Z Zz
nJ GL0 00°1 gl an|{ 02 00 l g-4
IVIY3IYN 4O 3dAL (6] 53) (351) @EV A%c (%) (42d) (%) ("u/smojq) |adA] | wopog do] |'oN ‘ON
yibuanls | yibusng| 'ssaid | yjbusng|  yibuans AA3IS Id | 1d | T [ALSN3Q | IN3INOD 1dS INI408
Joays Joays ‘Juo) | Joaus Joays 00Z 'ON A¥Q EICL) A.%
INISSYd uidag
Y3LINOYL (n-n) 1s3L 1531
—3N3d | INVANOL | NOISSINANOD |NOISSINAWOD umwm_m.m_._t,‘ 1dAYS
13%20d IWIXVINL Q3NISNOINN

1066020711

SDX3| ‘UOISNOH y—0/00—9S0000—S "ON SAM (ddm3I) jupid
UoHDOIIING J3}Dp, }SDJ {SI04DMNYOY PUD SSA|DA P38}23|as

*Y3IGNNN  1O3rodd

jO jUawaoD|dsy PUD }JUSWSSSSSY UOHIPUC) {[dMID3|D JAVN 1DIrodd

ONI ONISFANIONT L1STLOFD
SLINSHA LSHL AYOLVHOEYT 40 A¥VWHNS

FIGURE B-8




I1dNVS 13ydva 31EEN00-XN = XN
xopu; fyonsold = Id FIdAVS 1384vE §3IHILd = 8d
Wi oNsold = d SONLLLND ¥39NV = 9V
Hwi] pinb = M I1dWYS NOOdS LI1dS = SS
53] uopDIBUad PIOPUDIS = |dS Q731 Nt 030nY1X3 ‘ITIAVS Q3IBANLSIONN = QN :GN3OTF]
Ao uoa SL°0 080 zz an| 0slL ovl g
Aojy uoa £9°0 0,0 8z an|{ ol 0'ZL L
Aoj3 uoa £€9°0 0.0 ST an| o0zl 00l 9
Aoj3 uoa SL°0 09°0 2.0 | S50 S6 sz | 1z |9t 66 e an | ool 08 S
Aoy 104 SL°0 00°L ¥ an| o8 09 b
s Apuos 0s L2 8 Ss| 09 Sy iy
14 0s'L 05°L 62°0 190 74 6c | 12| 09 1oL 9z an| o+ 02 r4
it oAl r Al 61 an| o2 00 l 6-8
IVIN3LYW 40 3dAL (351) m_ms (€13)) A%c Am.m; (%) (32d) (%) ("y/smoiq) ad4) | wonog do} |'ON ‘ON
yibuaiys | ybuang| sseiq | wibusns)  yibuang IA3IS id | 1d| 11 |ALSN3Q | INFLNOD 1ds INIIOS
Joaysg Joays Juod | Joays NLETS 00Z ‘ON AdQ EEINZ A‘wv
INISSYd yidag
d3LINOAL {n—n) 1S3t 1S3t
~3N3d | INVANOL | NOISSINGNOD | NOISSIAAWOD ommmﬁmﬁz FdNYS
13%00d WIXVINL Q3NIINOINN

105602Q¥1L1

SDX8] ‘UOISNOH ‘y-0/00—-950000—S "ON SEM :(ddm3) jupid
UOIDDI1N JBIDM JSDT] ‘SIOIDIYOY PUD SBA[DA Pa423|as
JO juswaopiday PpuUD jUBWISSISSY UOWIPUOY [|8MJD3|D JAVN 1D3rodd

HIGANAN LO3rodd

‘ONI ONIYAANIONS LSALOTI
SIINSHY LSHL AYOLVYOEVT J0 AYVANNS

FIGURE B~-9



31dWYS 13yave 3188N0A-*N = XN
xapup Ayonsold = Id I1dWYS 138dvE Y3HOLd = ad
pwir] onsod = 1d SONILIND ¥39NV = 9V
pwr pinbi] = J1dAYS NOOdS 1INdS = SS
}S3] UDIIDIBUSY PIDPUOIS = |dS Q1314 Nt Q3aNNLIX3 ‘FVWVS Q3ANNLSIANN = AN :GN39IT
Ao 104 | 0S°L €9l sz an | oSl ovl g
Loy w4 | G270 080 Ay an | ol 0zl L
puos Aig o< 6t ZL ss | ozl SolL 9
Ao;y o4 Apuos | Q02 052 Lo 69°L g9 v | 9z | 89 L0t €z an | oot 08 S
Aoip jo4 Apuos 050 0S°0 =14 an | 08 09 +
md | gLt 00l €z an | 09 oy 1y
fid 00°'L 00°L 620 L60 LL ze | oz|es L0t 14 an| ov 0¢ rA
14 | 050 S9°0 1 an | oz 00 l oi1-8
TWIHILYA 40 3dAL (15%) sy) (3s1) Amﬁv A%c (%) (10d) (%) ("u/smoiq) |adA| | wonog do] |-oN "ON
yibuasls | ybusng| -ssalg | uibudng]  yibusasg IAdls id | 1d| T |[ALSN3Q |IN3INOD 1ds ONINO8
1o03yg Jo3yg ‘Juo)d | Joayg J03yg 00Z ‘ON A¥Q Y3LYM 3%
INISSVd yydag
HILINOHL (n—n) 1s3L 1s3L
Z3N3d |INVANOL | NOISSINAWOD | NOISSINAWOD omwmﬁmﬂﬁ.q F1dWVS
13%20d WIXVIAL G3NIINOINN

106602Q¥ L1

SDx8] ‘uoisnoy ¥-0/00-950000~S ‘OoN SAM (ddM3I) tupid
uoIpaLlidng J18iDM ISDJF {SJOIDNIOY PUD SBA|DA P3j23jes
JO juswsopjday pup |jUBWISSESSY UOIIPUOD [jBMID3ID JNVN 1D3r0¥d

“YIGANNN 103rodd

ONI ONIdAINIONT LSALOTD
SITNSIY LSHL AYOLVHOHVT 40 AUVANWNS

FIGURE B~10



1HOIIM A8 ¥3SdVOD LIN3ID¥3d

SAAIND NOILNGIALSIA 3ZIS NIVED
puos/m Kol Ajis Aoug 0°02-5'8l oL-s 8-8 R
puos/m jlis umoug 08L—-G'9l OL-S -4 eeo0ao
Hiis umolq ysippsy 0'05~5'8+ LS L —8 e-0-0-0-0
NOILdIHOS3a F1dWVS 14 ‘ON ‘ON AN3937
Hld3a JF1dNWVS ONN0E
SHILFWITTIN NE 3ZIS Nivyo
1000 100 L'0 L oL
00l
o
o8 I’/.‘.IIT//
08 et
0L
09 //
0s
0)4
o¢
&
0c¢ %]
ﬁ Q
\
Ol A\
/d/
T e e o — — &
0 I 1 & Lol i o 1 & & Py & i i
00Z O¥L O0L 0L 0§ OF 0OY O0Z 9ivl 0Ot 8 9 H_Pw rm; .W W 3 .w\w 4 £
SHIAWNN 3AJIS QYVANVLS SN S3HONI NI SONINIJO 3JAFIS QUVANVIS SN
W19 MO LTS auiy _ wnipapy 954000 auly _ 95000
ANVS 13AVYEO

oL

0¢

o¢

)%

oS

09

0L

08

06

00!t

1HOIIM A8 ¥3NI4 INJO¥3d

Geotest Engineering, Inec.

1066020 L L

‘ON gof

FIGURE B-11



1HOIEIM A8 ¥3SYVOD LNIO¥3d

SIAAGND NOILNGIYLSIA 3ZIS NIVdD

puos Ajis Apio

0¢Z1—-G01 g-S oL—d seoeo
Aojo/m 1s Apuos Aoig 0'9-S¥ ¢-S 6—6 e
NOILdIM0OS3A IFTdAVYS 14 ‘ON 'ON (NEREN
H1d3d FdNVS ONIY0d
SHILFAMTN NI 3ZIS NIvHD
1000 100 1'0 L o]
00l
06
08
0L @
\
09
\
0G T
,p//ﬁ//
(0}74
¢
0% 4
\ \
0¢ !
\
\
01 T /
\ N
0 | T el 3 I e e S 1 o1t g a4 | !
00Z Ovl 00L ©OL 0OS OF Of 0C 9Slvl 0ol 8 g v W m. .% mm. i .m» Z Iy
SHIAANN 3A3IS QIVANVLIS SN SIHON] N SONINIJO 3IAIS QAVANVLS "S'N
aul4 _ wnipapy 951007 aui4 _ 954007
AVIO ¥O LTS
aNvS T3AVHO

ol

0¢

0¢

oty

08

09

0L

08

06

oot

LHOIIM A8 ¥3NI4 IN3JOH3d

Geotest Engineering, Inc.

10G60c0Y L L

‘ON gor

FIGURE B-12



CALIFORNIA BEARING RATIO (CBR) OF LABORATORY-COMPACTED SOILS

ASTM D1883
Project: Clearwell Condition Assessment and Replacement of
Selected valves and Actuators; East Water Purification Plant(EWPP)
Job No.: 1140209501
Sample Location: Composite sample from borings GB-4 to GB-6 (0'-4")

Sample Description: Grayish brown sandy clay(CL)

Liquid Limit: 43 Plastic Limit: 18 Plasticity Index: 25

Method of Compaction: X ASTM D698
O ASTM D1557

Blows per layer: 10
Sample Condition: X soaked O unsoaked
Dry Density before soaking 86.7 pcf

Dry Denstty after soaking ~ 83.1 pcf

Moisture Content:

Before compaction 14.6 %

After compaction 14.2 %

Top 1-in layer after soaking 26.2 %

Average after soaking 25.0 %
Swell 4.32 %

Bearing Ratio  0.10 % (W soaked O unsoaked)

Surcharge 10 lbs

Geotest Engineering, Inc.

FIGURE B-13a



CALIFORNIA BEARING RATIO (CBR) OF LABORATORY-COMPACTED SOILS
ASTM D1883
Project: Clearwell Condition Assessment and Replacement of
Selected valves and Actuators; East Water Purification Plant(EWPP)
Job No.: 1140209501
Sample Location: Composite sample from borings GB-4 to GB-6 (0'-4")

Sample Description: Grayish brown sandy clay(CL)

Liquid Limit: 43 Plastic Limit: 18 Plasticity Index: 25

Method of Compaction: X ASTM D698
O ASTM D1557

Blows per layer: 25
Sample Condition: & soaked L} unsoaked
Dry Density before soaking 98.8 pcf
Dry Density after soaking  95.5 pef

Moisture Content:

Before compaction 14.4 %
After compaction 13.6 %
Top 1-in layer after soaking 24.6 %
Average after soaking 223 %
Swell 3.44 %
Bearing Ratio  _0.43 % (X soaked O unsoaked)
Surcharge 10 Ibs

Geotest Engineering, Inc.
FIGURE B-13b



CALIFORNIA BEARING RATIO (CBR) OF LABORATORY-COMPACTED SOILS

ASTM D1883
Project: Clearwell Condition Assessment and Replacement of
Selected valves and Actuators; East Water Purification Plant(EWPP)
Job No.: 1140209501
Sample Location: Composite sample from borings GB-4 to GB-6 (0'-4")

Sample Description: Grayish brown sandy clay(CL)

Liquid Limit: 43 Plastic Limit: 18 Plasticity Index: 25

Method of Compaction: X ASTM D698
O ASTM D1557

Blows per layer: 56
Sample Condition: X soaked U unsoaked
Dry Density before soaking 108.9 pcf
Dry Density after soaking ~ 105.7 pcf

Moisture Content:

Before compaction 14.2 %
After compaction 13.7 %
Top 1-in layer after soaking 23.8 %
Average after soaking 20.0 %
Swell 3.04 %
Bearing Ratio _1.61 % (& soaked O unsoaked)
Surcharge 10 _lbs

Geotest Engineering, Inc.

FIGURE B-13¢



11401209501

Job No.

CBR (SOAKED), PERCENT
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80.0 85.0 90.0 95.0 100.0 105.0 110.0

Project: Clearwell Condition Assessment and Replacement of
Selected valves and Actuators;East Water Purification Plant(EWPP)

Sample Location: GB-4 to GB-6 (0'-4")

Sample Description:  Grayish brown sandy clay(CL)

Liquid Limit: 43 Plastic Limit: 18 Plasticity Index: 25

Dry Density (pcf): 107

56 blows/layer

CBR =1.24

//

10 blows/layer |

!
|
I
l
|
|
25 blows/layer)/ |
|
i
[
|
|

DRY DENSITY AS MOLDED, PCF

DRY DENSITY VERSUS CBR
(ASTM D 1883)

Geotest Engineering, Inc.
FIGURE B-13d



1140209501

Report No.

Project: Clearwell Condition Assessment & Replacement of
Selected Valved and Actuators, Houston, Texas

Boring No.: B-1 Sample No. 13 Depth (ft): 28-30

Description: Gray and brown Lean Clay w/sand

Dry Unit Weight (pcf): 105 Specific Gravity: 2.68

Initial Moisture Content (%): 18 Final Moisture Content (%): 26

Swell Pressure (ksf): 1.8

1,420 oo

1115

1110 -

VOID RATIO, e

1.105

1.100 : ‘
10 100 1000
VERTICAL PRESSURE, P, psf

SWELL TEST RESULTS

Geotest Engineering, Inc.

10000

FIGURE B-14




APPENDIX C

Aggressivity Test Report
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APPENDIX D

Piezometer Abandonment Report



STATE OF TEXAS PLUGGING REPORT for Tracking #156777

Owner: Clearwater Valve Actuator Owner Well #: GB-1
Address: 2300 Federal Road Grid #: 65-23-1
Pas, TX 77504
Latitude: 29° 44' 07" N
Well Location: 2300 Federal Road
Pasadena, TX 77504 Longitude: 095° 12" 52" W
Well County:  Harris Elevation: No Data
Well Type: Monitor
Drilling Information
Company: Envirotech Drilling Services, LLC Date Drilled: 3/26/2015
Driller: Jaime Vasquez License Number: 58171
Well Report Tracking #391460
Diameter (in.) Top Depth (ft.) Bottom Depth (ft)
Borehole: 5 0 50
Plugging Information
Date Plugged: 4/24/2015 Plugger: Jaime Vasquez
Plug Method: Pour in 3/8 bentonite chips when standing water in well is less than 100 feet depth,
cement top 2 feet
Casing Left in Welk: Plug(s) Placed in Well:
Dia (in.) Top (1t.) Bottom (ft.) Top (ft.) Bottom (ft.) Description (number of sacks & material)
0 0 0 ‘ 50 Bentonite 6 Bags/Sacks

Certification Data:

Company information:

Driller Name:

Comments:

3/18/2016 2:29:35 PM

The driller certified that the driller plugged this well (or the well was plugged under the
driller's direct supervision) and that each and all of the statements herein are true and
correct. The driller understood that failure to complete the required items will result in
the reports(s) being returned for completion and resubmittal.

Envirotech Drilling Services LLC

PO BOX 19064
Houston, TX 77224

Jaime Vasquez License Number: 58171

No Data

Plugging Report Tracking Number 156777 Page 1 of 7




3/31/2015

Well Repart: Tracking #391460
STATE OF TEXAS WELL REPORT for Tracking #391460

Owner: Clearwater Valve Actuator Owner Well #: GB-1
Address: 2300 Federal Road Grid #: 65-23-1

Pas ,TX 77504
Well Location: 2300 Federal Road . Latitude: 29° 44' 07" N

Pasadena, TX 77504
Well County: Harris Longitude: 095° 12' 52" W
Elevation: No Data GPS Brand Used: No Data
Type of Work:  New Well Proposed Use: Monitor
Drilling Date: Started: 3/26/2015

Diameter of Hole:

Drilling Method:

Borehole Completion:

Annular Seal Data:

Surface Completion:

Completed: 3/26/2015
Diameter: 5 in From Surface To 50 ft
Mud Rotary

Gravel Packed From: 5 ftto 45 ft
Gravel Pack Size: 20/40

1st Interval: From 0 ft to 2 ft with Cmt grout (#sacks and material)
2nd interval: From 2 ft to 5 ft with Bentonite (#sacks and material)
3rd Interval: No Data

Method Used: Free Pour

Cemented By: Envirotech Drilling Services

Distance to Septic Fieid or other Concentrated Contamination: No Data
Distance to Property Line: No Data

Method of Verification: No Data

Approved by Variance: No Data

Surface Sleeve Installed

Water Level: Static level: No Data
Artesian flow: No Data
Packers: No Data
Plugging Info: Casing or Cement/Bentonite left in well: No Data
Type Of Pump: No Data
Well Tests: No Data
Water Quality: Type of Water: No Data

Certification Data:

Depth of Strata: No Data

Chemical Analysis Made: No Data

Did the driller knowingly penetrate any strata which contained undesirable
constituents: No Data

The driller certified that the driller drilled this well (or the well was drilled
under the driller's direct supervision) and that each and all of the
statements herein are true and correct. The driller understood that failure
to complete the required items will result in the log(s) being returned for
completion and resubmittal.

https:/texaswellreports.twdb.state.tx.us/drillers-new/insertwellreportprint.asp
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- 3312015 Well Report: Tracking #:391460

Company Information: Envirotech Drilling Services, LLC
2718 S. Brompton Dr.
Pearland, TX 77584

Driller License Number: 58171
Licensed Well Driller Signature: Jaime Vasquez
Registered Driller Apprentice Signature: No Data

Apprentice Registration Number: No Data

Comments: No Data

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the
well was drilled) to keep information in Well Reports confidential. The Department shall hold the
contents of the well log confidential and not a matter of public record if it receives, by certified mail, a
written request to do so from the owner.

Please include the report's Tracking number (Tracking #391460) on your written request.

Texas Department of Licensing & Regulation
P.0. Box 12157
Austin, TX 78711
(512) 463-7880

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA
From (f) To (ft) Description Dia. New/Used Type Setting From/To
0-75' Concrete 2" New PVC Casing 0-15’

.75-8" Sandy Clay-brown/gray 2" New PVC Screen 15-45'.010

6-11' Clay-red/brown
11-14' Silty Clay-brown
14-16' Clay-brown

16-18' Sandy Clay-brown
18-25' Clay-gray/blue
48-50' Silt-brown

https:/texaswellreparts.twdb.state.tx.us/drillers-new/Ansertwellreportprint.asp
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