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GEOTECHNICAL INVESTIGATION
WATER LINE REPLACEMENT IN BLALOCK AREA
HOUSTON, TEXAS

EXECUTIVE SUMMARY

Associated Testing Laboratories, Inc. (ATL) has completed the geotechnical study for the
proposed replacement of existing water lines in the Blalock Area, as shown in Figure 1. The project
entails replacing approximately 31,860 LF of existing water lines with new 8- to 24-inch diameter
water lines, at depths ranging from about 5 to about 20 feet below existing grade (see Figures 2a to

2e).

Trenchless installation technique will mostly be employed. Open cut/trench excavation will be
carried out at access pits (auger pits), and possibly in local areas where underground obstructions or
site conditions warrant open cut/trenching. The subsurface conditions investigated by 54 soil borings
(to 10 to 25 feet below existing grade) along the project alignments, consists predominantly of stiff
to hard Lean Clays (CL) and Fat Clays (CH), with local areas with soft to firm consistency. Silty
Sands (SM) was only found in Boring B-26 below a depth of about 14 feet and exist to the bottom of
boring at 18 feet. Detailed subsurface soils and stratigraphy are shown in the individual boring logs

in Appendix 3 and in the Boring Log Profiles in Figures 4a through 4q.

Free water was encountered during drilling operation only in Boring B-25 and B-28 at a depth of
about 17.5 and 19 feet, and at a depth of about 16 and 17 feet at the completion of drilling,
respectively. Free water was not encountered in the remainder of the borings. Boring B-4, B-21, B-
25 and B-27 were converted into Piezometer PZ-3, PZ-1, PZ-4 and PZ-2, respectively, after
completion of drilling and soil sampling. Water level in PZ-1 through PZ-4 was measured after 24-
hour at a depth of about 13, 17, 5 and 16 feet, respectively. Water level in PZ-1 through PZ-4 was
measured after 7 days at a depth of about 12, 16.5, 4.5 and 14.5 feet, respectively. Water level in PZ-
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1 through PZ-4 was measured after 30 days at a depth of about 10.5, 15, 4 and 12.5 feet, respectively.

Our main geotechnical findings and recommendations are summarized below:

1.

No unusual staining or hydrocarbon-like odor was noted in the soil samples recovered from
the soil borings drilled in ATL’s geotechnical investigation.

A preliminary fault evaluation based on review of available fault maps and literature
review indicated that it does not appear that any known faults are crossing the project
alignments.

Based on proposed flow line depths and the subsurface conditions (see Figures 4a through
4q), the water line installation excavations will be advanced mostly in stiff to hard clays
with local stratum of soft to firm clays. However, granular soils or soils with limited
cohesion may be encountered at the location identified in Table C in Section 5.2 (but not
limited to), or at locations away from the locations investigated in this project.

Based on the proposed invert elevation and the gathered groundwater information, the
water line construction excavations will likely to encounter groundwater along Pitner
Road, Soway Street and Roma Street, and possibly along Steadmont Drive when the
excavation depths approaches or exceeds 4 feet and the excavation stays open for 24 hours
or more. Groundwater may also be encountered along the remaining project alignments
when the excavations approaches or exceeds 10 feet in depth. However, it should be noted
that groundwater level will fluctuate with the amount of precipitation prior to and during
the construction.

Geotechnical parameters/information and construction recommendations for the proposed
open cut/trenching and trenchless installation of the proposed water lines are presented in

Section 5. Construction considerations are provided in Section 6.




GEOTECHNICAL INVESTIGATION
WATER LINE REPLACEMENT IN BLALOCK AREA
HOUSTON, TEXAS

1.0 INTRODUCTION

1.1 General

The geotechnical investigation for Water Line Replacement in Blalock Area was authorized on
August 6, 2013 with the acceptance of the Associated Testing Laboratories, Inc., (ATL) Proposal
No. CP13-0702 dated July 25, 2013. Project details were provided to ATL by Isani Consultants, LP
This report includes results of the field investigation, laboratory testing, geotechnical engineering

analysis and recommendations for the proposed water line replacement for this project.

1.2 Location and Description of the Project

The project sites of this project are located in a mixed residential and commercial neighborhood, a
Site Vicinity Map showing the project alignments is presented in Figure 1. Photographs of the

project sites were taken at the time of our site visit, and some are presented in Appendix 1.

The project entails replacing the existing water lines with approximately 31,860 linear feet of 8- to
24-inch diameter water lines in the Blalock Area in the City of Houston, Texas. The project
alignments traverse streets in the Key Map 450 H, K, L, M, Q and R area, and are shown in Figures

2a to 2e.

The approximate invert depths of the proposed water lines at the proposed boring locations, based on
information provided by Isani Consultants, LP, the water lines are proposed to be installed at a

typical depth of about 5 to aboutl3 feet below existing grade. However, local areas with deeper




underpass (at depths of about 14 to 20 feet) exist at street/utility lines and ditch crossings. For this

geotechnical proposal, ATL understands that the proposed water lines will cross the existing HCFCD

ditches without disturbing the existing ditch.

1.3

Scope of Work

A geotechnical investigation was conducted to determine subsurface soil conditions along the

proposed project alignments and to develop geotechnical engineering recommendations for the

construction of new underground utilities consisting of water lines. Associated Testing

Laboratories, Inc. (ATL) has completed a subsurface exploration program for this project consisted

of the following scope:

Coring through existing pavements at borings located within streets with portland cement
concrete (PCC) using a pavement coring machine and drilling through existing asphaltic

concrete (AC) pavements using the drill rig auger.

Original scope of drilling and sampling entails a total of fifty four (54) borings (Borings B-1
through B-54), to depths ranging from 10 to 25 feet below existing grade, for a total of 692
lineal feet of drilling, and converting four borings into piezometers (totaling 80 lineal feet)
after completion of drilling and sampling. The actual total drilling footage was 694 lineal

feet, with Borings B-4 and B-25 drilled an additional foot below proposed depth.
Conducting laboratory tests on selected soil samples recovered from the soil borings.

Developing boring logs and boring log profiles to present the general subsurface soil and

groundwater conditions.

Conducting a preliminary fault review of the project area based on review of available fault

maps and literature.

Based on results from the field investigation, laboratory testing and gathered geological information,




ATL performed geotechnical analyses to develop geotechnical recommendations for the proposed

water lines replacement construction.

2.0 SUBSURFACE INVESTIGATION PROGRAM

The field investigation for this project consisted of drilling and sampling a total of fifty four (54) soil
borings and installing four (4) piezometers along the project alignments. The boring/piezometer
locations and depths were approved during the proposal phase. The proposed borings and
piezometers were selected based on criteria for borings and piezometers specified in City of Houston
Department of Public Works and Engineering Design Manual, Chapter 11 “Geotechnical and

Environmental Requirements”.

Thirty eight (38) borings are located within existing streets with PCC pavements, and 16 borings are
located in the existing streets with AC pavements. The existing PCC pavements at boring locations
were cored through using a pavement coring machine, and the existing AC pavements were augered
through using the drill rig auger. The information from our boring/piezometer and depths and the

coordinates (northing and easting) are presented in the table below.

TABLE A: BORING AND PIEZOMETER INFORMATION

Boring Piezometer Location Northing Easting

No. Depth, ft. No. Depth, ft.
B-1 10 - - Pitner Rd. 13,867,019.17 | 3,075,548.26
B-2 10 - - Pitner Rd. 13,867,046.85 | 3,076,211.48
B-3 10 - - Soway St. 13,867,498.71 | 3,076,352.37
B-4

®Z3) 18 PZ-3 . Pitner Rd. 13,867,060.72 | 3,076,549.89
B-5 10 - - Pitner Rd. 13,867,084.44 | 3,077,221.18
B-6 10 - - Pitner Rd. 13,867,097.04 | 3,077,746.72
B-7 10 - - Pitner Rd. 13,867,196.86 | 3,078,275.42




Boring Piezometer Location Northing Easting

No. Depth, ft. No. Depth, ft.

B-8 10 - - Roma St. 13,866,538.31 | 3,077,477.72

B-9 10 - - Roma St. 13,866,184.98 | 3,077,483.19
B-10 12 - - Steadmont Dr. 13,871,203.17 | 3,075,124.64
B-11 12 - - Steadmont Dr. 13,870,557.46 | 3,075,156.98
B-12 12 - - Steadmont Dr. 13,870,035.56 | 3,075,142.03
B-13 15 - - Rockhurst Dr. 13,864,917.82 | 3,067,788.09
B-14 14 - - Lively Ln. 13,864,392.17 | 3,067,878.64
B-15 13 - - Crestdale Dr. 13,864,744.14 | 3,068,188.20
B-16 12 - - Crestdale Dr. 13,864,302.90 | 3,068,612.98
B-17 10 - - Spring Valley Rd. 13,864,755.96 | 3,068,620.85
B-18 12 - - Springrock L. 13,864,182.98 | 3,069,088.02
B-19 10 - - Springrock Ln. 13,864,652.21 3,069,054.02
B-20 25 - - Springrock L. 13,865,038.90 | 3,069,041.64
B-21
®z-1) 25 PZ-1 25 Springrock L. 13,865,190.75 | 3,069,050.67
B-22 11 - - Kempwood Dr. 13,864,226.82 | 3,071,086.33
B-23 17 - - Kempwood Dr.

B-24 11 - - Kempwood Dr. 13,864,223.95 | 3,072,055.36
B2 20 PZ-4 20 Kempwood Dr. 13,864,021.20 | 3,072,719.08
(PZ-4)

B-26 18 - - Kempwood Dr. 13,863,956.24 | 3,073,189.12
B-27
z2) 25 PZ-2 - Morningview Dr. 13,865,394.89 | 3,072,060.18
B-28 25 - - Morningview Dr. 13,865,254.31 | 3,072,064.96
B-29 10 - - Theysen Dr. 13,865,113.89 | 3,071,660.25
B-30 10 - - Theysen Dr. 13,865,035.93 | 3,072,382.93
B-31 13 - - Theysen Dr. 13,864,921.68 | 3,072,850.50
B-32 15 - - Theysen Dr. 13,865,136.63 | 3,073,070.20
B-33 10 - - Lazy Spring Dr. 13,864,772.84 | 3,071,583.59




Boring Piezometer Location Northing Easting

No. Depth, ft. No. Depth, ft.

B-34 10 - - Rockhurst Dr. 13,864,779.34 | 3,072,205.64
B-35 10 - - Blankenship Dr. 13,864,544.97 | 3,071,889.58
B-36 10 - - Blankenship Dr. 13,864,335.09 | 3,072,700.21
B-37 13 - - Tilson Ln. 13,864,455.47 | 3,072,907.69
B-38 17 - - Lazy Spring Dr. 13,864,319.89 | 3,071,602.51
B-39 10 - - McDade St. 13,863,896.57 | 3,071,844.48
B-40 10 - - Mc Dade St. 13,863,703.15 | 3,072,577.17
B-41 13 - - Tilson L. 13,863,541.91 | 3,072,962.10
B-42 10 - - Lazy Spring Dr. 13,863,624.72 | 3,071,632.77
B-43 10 - - Friendship Rd. 13,863,526.16 | 3,072,195.64
B-44 10 - - Friendship Rd. 13,863,363.42 | 3,072,690.40
B-45 12 - - Friendship Rd. 13,863,237.72 | 3,073,211.61
B-46 12 - - Friendship Rd. 13,863,260.30 | 3,073,732.39
B-47 12 - - Friendship Rd. 13,863,284.22 | 3,074,235.12
B-48 12 - - Friendship Rd. 13,863,257.98 | 3,074,846.23
B-49 12 - - Friendship Rd. 13,863,278.43 | 3,075,347.78
B-50 13 - - Lazy Spring Dr. 13,863,352.48 | 3,071,626.44
B-51 10 - - Norton Dr. 13,863,138.49 | 3,072,418.02
B-52 10 - - Tilson L. 13,862,983.15 | 3,072,913.25
B-53 10 - - Renwood Dr. 13,862,980.71 | 3,071,999.38
B-54 13 - - Lazy Spring Dr. 13,862,916.47 | 3,071,661.85

Boring locations drilled in this geotechnical exploration are shown on Figures 2a to 2e. The

boreholes were drilled dry to the bottom of the boring or to a depth where a borehole started caving

in, after which rotary wash boring technique was carried out. In cohesive soils, undisturbed soil

samples were collected using a conventional 3-inch O.D. Shelby tube in accordance with ASTM

D1587. Cohesionless soils were sampled using split spoon sampler in accordance with ASTM

D1586. All soil samples were examined, classified and logged in the field. A representative portion




of each sample was packed in containers to prevent moisture loss. All soil samples were properly

labeled and subsequently transported to the ATL laboratory.

Boring B-4, B-21, B-25 and B-27 were converted into Piezometer PZ-3, PZ-1, PZ-4 and PZ-2,
respectively, after the completion of drilling and sampling. The groundwater level information
encountered in the boreholes during and at completion of drilling, and the water level in the
piezometer after 24 hours, 7 and 30 days are presented in Table 2. The piezometers will be pulled
and plugged with cement-bentonite grout after the 30-day water level reading. The piezometer

installation reports are presented in Appendix 2.

Upon completion of drilling, the borings where no piezometer was to be installed were backfilled
using cement-bentonite grout using a tremie. The cored PCC pavements were patched using portland

cement concrete, and the augered AC pavements were patched using cold-mixed asphaltic concrete.

All soil samples were classified according to Unified Soil Classification System (ASTM D-2487).
The soil and groundwater information found in each boring are shown on the individual boring logs

presented in Appendix 3. A Key to Log Terms and Symbols is also presented in Appendix 3.

3.0 LABORATORY TESTING PROGRAM

Samples obtained from the field were again examined and classified in our laboratory by the
geotechnical technician under the supervision of an engineer. Laboratory testing was performed on
selected soil samples collected during the field investigation. The laboratory testing program
included Atterberg Limits (ASTM D-4318), Density, Moisture Content (ASTM D-2216),
Unconfined Compressive Strength (ASTM D-2166), Unconsolidated Undrained Triaxial (ASTM D-
2850) and Percent Finer Than No. 200 Sieve (ASTM D-1140) tests. The results of laboratory tests
are presented in the boring logs in Appendix 3 and summarized in Table 3. Overall numbers and

types of tests performed for this study for this project are presented below:




TABLE B: SUMMARY OF LABORATORY SOIL TESTS

TYPE OF TEST NUMBER OF TEST
Dry Density 73
Moisture Content 347
Atterberg Limits 85
Unconsolidated Undrained Triaxial 11
Percent Fines Passing a No. 200 Sieve 73
Unconfined Compression 62

4.0 SUBSURFACE AND SITE CONDITIONS

4.1 Geology of Coastal Plain

The proposed project area is located within the Gulf Coast Structural Province, a huge sedimentary
basin containing several thousand feet of sediments. In general, these sediments consist of loose

sands, silts and clays which slope gently toward the Gulf of Mexico.

The project site is underlain by the Lissie Formation of the Pleistocene age. This formation consists
of sand, silt, clay, and minor amount of gravel. Iron oxide and iron-manganese nodules common in
zone of weathering and contains locally calcareous material. The surface is fairly flat and featureless
except for many shallow depressions and pimple mounds. The surface materials are often weakened

by the weathering process.




4.2 Geologic Faults

Among the geologic and geomorphological features in this region are sedimentary deposits broken
by structure such as normal faults, salt domes, etc. The sedimentary deposits slope gently toward the
Gulf of Mexico. They are broken by normal faults, most of which dip toward the Gulf and extend
downward many thousands of feet. The earth movements that caused these faults took place within
the last 50,000 years. In general, the regional faults in the Houston area trend parallel to the Gulf
Coast. Only the local faults over the salt domes show a radial pattern associated with the upthrust of
the salt mass. There are numerous faults and fault systems in the Greater Houston and surrounding

area. The movements of many of these faults has been affected in recent history by area subsidence.

The subsidence is theorized to have been associated with the removal of oil and groundwater. As
much as nine (9) feet of subsidence has occurred in the area east of Houston in the last 70 years.
Conversion to surface water usage and the limiting of oil production has greatly reduced the

subsidence rate in the area east of Houston.
Figure 3a shows the principal active faults in the Houston area. Figure 3b shows the active surface
faults of the Houston area interpreted on LIDAR Imagery (Khan and Engelkemeir). Based on these

maps, it does not appear that any known faults are crossing the project alignments.

4.3 Subsurface Soil Stratigraphy and Geotechnical Characterization

Existing Pavement Material: Thirty eight (38) borings are located within existing streets with PCC

pavements (PCC), and 16 borings are located in the existing streets with AC pavements. The PCC
pavements were cored through using a pavement coring machine prior to drilling, and the existing
AC pavements were augered through using the drill rig auger.. A summary of the existing pavement

sections encountered at each boring location is presented in Table 1.




Based on the pavement information gathered from our field investigation, the existing PCC
pavements at the boring locations have thicknesses ranging from about 4.5 to 8.5 inches. THe
existing AC pavements consist between about 2 to 5 inches of AC surface over about 3 to 11 inches
of base consisting of crushed shell/gravel/stone/limestone. The actual pavement material and
thicknesses in the field, at or near the boring locations, may differ from those described in the Table

1.

Potentially Hazardous Materials: No unusual staining or hydrocarbon-like odor was noted in the

soil samples recovered from the soil borings drilled in ATL’s geotechnical investigation.

Subsurface Soil Stratigraphy: Based on our soil borings, the subsurface soils along the project

alignments consists generally of the following:

Along Pitner Road (Profile 4a): The subsurface soils below the existing AC pavements, as found in
Borings B-1 through B-7, consist of stiff to hard Lean Clays (CL) and Fat Clays (CH) to the bottom
of Borings B-1 through B-3 and B-5 through B-7 at 10 feet, and to 18 feet below the existing grade

in Boring B-4.

Along Roma Street (Profile 4b): The subsurface soils below the existing AC pavements, as found

in Borings B-8 and B-9, consist of stiff to very stiff Lean Clays (CL) to the bottom of the borings at

10 feet below existing grade.

Along Steadmont Drive (Profile 4c): The subsurface soils below the existing PCC pavements, as

found in Borings B-10 through B-12, consist of firm to very stiff Lean Clays (CL) to the bottom of

the borings at 12 feet below existing grade.

Along Lively Lane (Profile 4d): The subsurface soils below the existing PCC pavements, as found




in Borings B-13 and B-14, consist of very stiff to hard Lean Clays (CL) and Fat Clays (CH) to the
bottom of the Boring B-13 and B-14 at 15 and 14 feet below existing grade, respectively.

Along Crestdale Drive (Profile 4e): The subsurface soils below the existing PCC pavements, as
found Borings B-13, B-15 and B-16, consist of stiff to hard Lean Clays (CL) and Fat Clays (CH) to

the bottom of boring at 15, 13 and 12 feet below existing grade, respectively.

Along Spring Rock Lane (Profile 4f): The subsurface soils below the existing PCC pavements

consist of soft to hard Lean Clays (CL) and Fat Clays (CH) that exist to the bottom of Boring B-18
and B-19 at 12 and 10 feet, and to the bottom of Borings B-20 and B-21 at 25 feet below the existing
grade.

Along Kempwood Drive (Profile 4g): The subsurface soils below the existing PCC pavements

consist of firm to hard Lean Clays (CL) and Fat Clays (CH) to the bottom of Borings B-22 through
B-24,B-25and B-38 at 11, 17, 11, 20 and 17 feet below existing grade. In Boring B-26, a stratum of
very stiff to hard Lean Clays (CL) exists to a depth of about 14 feet, and is underlain by medium
dense Silty Sand (SM) to the bottom of boring at 18 feet.

Along Morningview Drive (N.) (Profile 4h): The subsurface soils below the existing AC and PCC

pavements consist of soft to hard Lean Clays (CL) and Fat Clays (CH) that exist to the bottom of
Borings B-27 ad B-28 at 25 feet below existing grade.

Along Theysen Drive (Profile 4i): The subsurface soils below the existing PCC pavements, as
found in Borings B-29 through B-31, consist of stiff to hard Lean Clays (CL) and Fat Clays (CH) to

the bottom of the borings at 10, 10 and 13 feet, respectively.

Along Rockhurst Drive (Profile 4j): The subsurface soils below the existing PCC pavements consist

of stiff to hard Lean Clays (CL) and Fat Clays (CH) to the bottom of Borings B-33, B-34 and B-37 at

10



10, 10 and 13 feet below existing grade, respectively.

Along Blankenship Drive (Profile 4k): The subsurface soils below the existing PCC pavements

consist of very stiff to hard Lean Clays (CL) and Fat Clays (CH) that exist to the bottom of Borings

B-35 through B-37 at 10, 10 to 13 feet below existing grade, respectively.

Along McDade Street (Profile 41): The subsurface soils below the existing PCC pavements consist

of stiff to hard Lean Clays (CL) that exist to bottom of Borings B-39 through B-41 at a depth of 10,
10 and 13 feet, respectively.

Along Friendship Road — 1 of 2 (Profile 4m): The subsurface soils below the existing PCC and

AC pavements consist of stiff to hard Lean Clays (CL) to the bottom of Borings B-42 through B-46
at 10, 10, 10, 12 and 12 feet below existing grade, respectively.

Along Friendship Road - 2 of 2 (Profile 4n): The subsurface soils below the existing AC

pavements consist of stiff to very stiff Lean Clays (CL) to the bottom of Borings B-47 through B-49

at 12 feet below the existing grade.

Along Norton Drive (Profile 40): The subsurface soils below the existing PCC pavements consist

of very stiff to hard Lean Clays (CL) and Fat Clays (CH) to the bottom of Borings B-50 through B-

52 at a depth of 13, 10 and 10 feet below the existing grade.

Along Tilson Lane (Profile 4p): The subsurface soils below the existing AC and PCC pavements
consist of stiff to hard Lean Clays (CL) and Fat Clays (CH) to the bottom of Borings B-32, B-31, B-
37, B-41 and B-52 at a depth of 15, 13, 13, 13 and 10 feet below the existing grade, respectively.

Along Lazy Spring Drive (Profile 4q): The subsurface soils below the existing PCC pavements
consist of stiff to hard Lean Clays (CL) and Fat Clays (CH) to the bottom of Borings B-33, B-38, B-

11



42, B-50 and B-54 at a depth of 10, 17, 10, 13 and 13 feet below the existing grade, respectively.

The detailed subsurface soils and stratigraphy are shown in the individual boring logs in Appendix 3
and in the Boring Log Profiles in Figures 4a through 4q. “CL”, “CH” and “SM” are classes of soils

described in the Unified Soil Classification System.

The lean clays (CL) found in the soil borings have liquid limits ranging between about 23 and 48%,
and plasticity indices (PI) ranging between about 8 and 30%. Clean non-expansive sandy lean clay
soils (plasticity index between about 10 and 20) can be used as select fill in their present condition.
The fat clay (CH) soils found in the soil borings have liquid limits ranging between about 50 and
79%, and plasticity indices ranging between about 31 and 56%. High plasticity fat and lean clays
(PI>20) are not suitable for use as select fill in their present condition; however, these soils in their
present conditions may be used as random fill. High plasticity clay soils, if clean, can be treated with
appropriate amount of lime and used as select fill; a lime dosage of 6% by weight is recommended
for preliminary estimate purposes, but lime vs. pH and/or lime vs. PI series tests should be conducted

to determine the optimum lime dosage.

4.4 Groundwater

Free water was encountered during drilling operation only in Boring B-25 and B-28 at a depth of
about 17.5 and 19 feet, and at a depth of about 16 and 17 feet at the completion of drilling,
respectively. Free water was not encountered in the remainder of the borings. Boring B-4, B-21, B-
25 and B-27 were converted into Piezometer PZ-3, PZ-1, PZ-4 and PZ-2, respectively, after
completion of drilling and soil sampling. Water level in PZ-1 through PZ-4 was measured after 24-
hour at a depth of about 13, 17, 5 and 16 feet, respectively. Water level in PZ-1 through PZ-4 was
measured after 7 days at a depth of about 12, 16.5, 4.5 and 14.5 feet, respectively. Water level in PZ-
1 through PZ-4 was measured after 30 days at a depth of about 10.5, 15, 4 and 12.5 feet, respectively.
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The groundwater information encountered during and at the end of drilling in the boreholes, and in
the piezometer after 24 hours and 7 and 30 days are presented in Table 2. It should be noted that the
groundwater conditions will fluctuate according to the amount of precipitation and the environments

conditions at the site.

Perched water table may exist in permeable sand/silt lenses/seams/layers within clay stratum that can
form pathways for percolated and infiltrated water. The rate of flow of groundwater produced by
these layers will depend upon the weather conditions such as locations of size and continuity of the
permeable layers/seams/lenses, and the amount of precipitation and ambient temperature etc., at the

time of construction.

5.0 GEOTECHNICAL ANALYSES AND RECOMMENDATIONS

The proposed water line installation will likely involve augering, one of many trenchless
construction techniques. Construction of access pits (auger pits) will likely involve open cut/trench
excavation; it is also possible that open cut/trenching construction may be carried out in local areas
where underground obstructions or site conditions warrant the construction technique. Based on the
plan and profile drawings, the water lines are proposed to be installed at a typical depth of about 5 to
about13 feet below existing grade. However, local areas with deeper underpass (at depths of about
14 to 20 feet) exist at street/utility lines and ditch crossings. ATL understands that the proposed

water lines will cross the existing HCFCD ditches without disturbing the existing ditch.

5.1 OSHA Soil Types

At the federal level, Occupational Safety and Health Act (OSHA) requires protective systems for all

trenches exceeding 5 feet in depth. OSHA has developed a soil classification system to be used as a
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guideline in determining sloping and protective system requirements for trench excavations. This

system has set forth a hierarchy of Stable Rock, Type A, Type B, and Type C, in decreasing amounts

of stability.

Stable Rock:

Natural solid mineral matter that can be excavated with vertical sides and remain

intact while exposed.

Cohesive soils with an unconfined compressive strength of 1.5 ton per square foot

(tsf) or greater.

However, no soil is Type A if:

The soil is fissured; or

The soil is subject to vibrations from heavy traffic, pile driving, or similar
effects; or

The soil has been previously disturbed; or

The soil is part of a sloped, layered system where the layers dip into the
excavation on a slope of four (4) horizontal to one (1) vertical or greater; or
The material is subject to other factors that would require it to be classified as

a less stable material.

Cohesive soil with an unconfined compressive strength greater than 0.5 tsf
but less than 1.5 tsf; or

Soil that meets the unconfined compressive strength or cementation
requirements for Type A, but is fissured or subject to vibration; or

Dry rock that is not stable; or

Material that is part of a sloped, layered system where the layers dip into the
excavation on a slope less steep than four horizontal to one vertical (4H:1V),

but only if the material would otherwise be classified as Type B.
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Type C: . Cohesive soil with an unconfined compressive strength of 0.5 tsf or less; or

° Granular, including gravel, sand, and loamy sand; or

o Submerged soil or soil from which water is freely seeping; or

° Submerged rock that is not stable;. or

° Material is a sloped, layered system where the layers dip into the excavation

on a slope of four (4) horizontal to one (1) vertical or steeper.

Based on the soil conditions from the borings and groundwater information from the borings and
piezometers, and with proper groundwater control, ATL recommends classifying the top 10 feet of
the onsite clay soils (CL/CH) that are soft to firm as OSHA Soil Type “C”, and those that are stiff to
hard as OSHA Soil Type “B” for the determination of allowable maximum slope or selection and
design of the protective system. All onsite clay soils below a depth of 5 feet shall be classified as
OSHA Soil Type “C”. Fill soils, sands (SP/SM/SC), silts (ML), silty clays (CL-ML), and any soils
subject to hydraulic pressure or vibrations shall be classified as OSHA Soil Type “C”.

5.2 Open Cut/Trench Excavation

The proposed water line installation will involve construction using trenchless techniques. However,
construction of auger pits for the proposed water line installation will involve open cut/trench
excavation, it is also possible that open cut and trenching may be carried out in local areas where

underground obstructions or site conditions warrant such a construction technique.

The approximate flow line depths and the subsurface conditions found in the soil borings are shown
in the Boring Log Profiles on Figures 4a through 4q. Accordingly, the water line installation
excavation will be advanced mostly in stiff to hard clays (CL/CH), with local soft to firm stratum.
However, location identified in Table C below (but not limited to) has a possibility of encountering

granular soils during the construction excavation:
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TABLE C: LOCATION WHERE WATER LINE INSTALLATION
HAS A POSSIBILITY OF ENCOUNTERING SANDS

At/Near Boring Approximate Water Depth of Silty Sand Stratum
Line Invert Depth, ft. From To
B-26 13 4ok 18%*
* denotes bottom of boring
ok denotes sands exist above the proposed flow line, and may be encountered during open cur and/or auger pit excavation

*##%  denotes sands exist right below the flow line; the possibility that sands may be encountered during water line installation exists
depending on mode/size of excavation and/or potential for variations in soil stratigraphy and other factors

*#%%  denotes sands exist within one foot of the flow line; the possibility that sands may be encountered during water line
installation exists depending on mode/size of excavation and/or potential for variations in soil stratigraphy and other factors

*#kkk denotes sands exist within two foot of the flow line; the possibility that sands may be encountered during water line
installation exists depending on mode/size of excavation and/or potential for variations in soil stratigraphy and other factors

The trench excavations can be made using cut slopes stepped back to stable slope, vertical cuts
supported with sheet piles or other suitably designed retaining system. The excavation should be
performed in accordance with the current OSHA 29 CFR Part 1926 of OSHA (Trench Safety
System) and City of Houston Standard Specification, Section 02317 — Excavation and Backfill for
Utilities.

Trenches should be provided with a proper trench support system. For the trench supporting system,
the lateral pressures exerted on trench walls by stiff clays and cohesionless soils are presented in
Figure Sa. Where soft to firm cohesive soils are encountered, the lateral pressure may be computed
as given in Figure 5b. Where cohesive soils are underlain by sandy soils, the lateral pressure may be
computed as given in Figure Sc. Temporary earth retaining walls are sometimes designed assuming
an equivalent fluid pressure, in such cases, a lateral earth pressure equivalent imposed by a 84 PCF
and 102 PCF fluid is recommended for clay soils above and below the water table, respectively; in
sandy soils, a lateral earth pressure equivalent imposed by a 48 PCF and 85 PCF fluid is
recommended for soils above and below the water table, respectively. Timber shoring as outlined in
29 CFR Part 1926 of OSHA recommendation may be used in the construction of trench supporting
system. Trench boxes are commonly used for trench safety without shoring or bracing in open-cut

excavations with vertical walls. In all cases, excavations should conform to OSHA guidelines.
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Vehicular and Other Surcharge Loadings: Under normal loading conditions, a surcharge magnitude

of q psf can result in lateral earth pressure of about 0.5q in cohesive soils and about 0.4q in sandy
soils. All surcharge loads to a distance of 0.5 times the wall height should be considered. Due to the
likely presence of roadways along the proposed pipeline alignment, the effects of vehicular traffic
should be considered while designing the lateral supporting systems. The highway loading imposed
by a H20 truck on a pipe under various depths of soil cover is presented in Figure 6. Figure 7
presents Boussinesq’s equation for computing both horizontal and vertical stresses imposed by a

surface surcharge load.

Stockpiling of excavated material should not be allowed near the excavation. Generally, a distance of
at least one-half the excavation depth on both sides of the trench should be kept clear of any
excavated material and height of stockpile should be limited to no more than 3 feet. If this is not
possible due to space limitations then the retaining system design should be designed to take into

account the surcharge loads.

In stable cohesive soils and where groundwater is lowered at least 3 feet below the excavation
bottom, and if the sheeting terminates at the base of cut, the trench bottom stability can be evaluated

in the following manner:

Factor of safety (Fy) = (N C
(1) D +q

Where,

N, = Bearing capacity factor that depends on dimensions of the excavation:
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Ne rectangular = (0.84 + 0.18B/L)N. square

C = Average undrained shear strength of clay in failure zone beneath and surrounding
base of cut, psf.

1’ = Average effective unit weight of soils above trench bottom, pcf.

= Surface surcharge, psf.

= Depth of trench, ft.

= Length of trench, ft.

= Width of trench, ft.

W = g o

If the factor of safety is less than 1.5, sheeting should be extended below the base of the cut to insure

stability. The extended sheeting depth should be at least 1.5 times the trench width.

3.3 Groundwater Control

Groundwater information gathered from the soil borings during and at completion of drilling, as well
as the 24-hour, 7- and 30-day water level readings in the piezometers were presented in Section 4.4.
It should also be noted that groundwater levels will fluctuate as a result of seasonal rainfall

variations.

The approximate flow line depths and the subsurface conditions as found in the soil borings are

shown in the Boring Log Profiles on Figures 4a through 4q. Based on the proposed invert elevation
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and the groundwater information gathered during our field investigation, the water line construction
excavations will likely to encounter groundwater along Pitner Road, Soway Street and Roma Street,
and possibly along Steadmont Drive when the excavation depths approaches or exceeds 4 feet and
the excavation stays open for 24 hours or more. Groundwater may also be encountered along the
remaining project alignments when the excavations approaches or exceeds 10 feet in depth. It should
be noted that groundwater level will fluctuate with the amount of precipitation and the prevailing

environmental conditions prior to and during construction.

Seepage rate in clay soils, if exists, will likely be low, but seepage rate in sands (if exists) will be
higher. Groundwater control for excavation in cohesive soils up to a depth of 15 feet, if required,
can usually be accomplished by sump and pump arrangements because the seepage is relatively slow.
For dewatering below the depth of about fifteen (15) feet multi-staged pumps will be required. When
excavations extend into water-bearing sands/silts (not found in soil borings drilled in this
investigation, but may be present away from the borings drilled or after heavy rainfalls), then
dewatering using well points will be necessary. Criteria and requirements of City of Houston
Standard Specification, Section 01578 — Control of Ground Water and Surface Water should be

followed.

Seams and pockets of sand, silt, ferrous nodules, and calcareous nodules that may exist in cohesive
soil layers may form communicative drainage paths for the groundwater, leading to potential water-
bearing/perched water condition, and as a result, accelerated the rate of seepage. If such unexpected
phenomenon is observed during the trench excavation and construction, appropriate measures, such
as proper dewatering and shoring methods, may have to be implemented under supervision of a

Professional Civil/Geotechnical Engineer.
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54 Bedding Criteria

Where water line is installed using open cut method, the trench bottom for water line placement
should be over-excavated to a minimum of 12 inches. For auger pits the over excavation should be
to a minimum of 6 inches. The space should be filled with bank sand to a depth of at least 12-inches
above the pipe top and compacted to a minimum of 95 percent of the Standard Proctor (ASTM D
698) maximum dry density at a moisture content between -3 to +5 percent of the optimum moisture
content. The trench bottom should be shaped to receive the water pipe. The bedding details should
be in accordance with the latest City of Houston Construction Details. City of Houston Drawing No.
02317-04 should be used for the water main bedding and backfill. The bedding and backfill for
auger pit should be in accordance with City of Houston Drawing No. 02447-01.

Soft and/or wet soils, if encountered at trench bottom, should be handled according to requirements

specified in City of Houston Standard Specifications Section 02317, Subsection 3.07, A and B.

5.5  Trench Backfill

The backfill should conform to standard City of Houston Specification, Section 02317 — Excavation
and Backfill for Utilities. The backfill materials should conform to standard City of Houston
Specification, Section 02320 — Utility Backfill Materials.

The embedment material between the pipe and the trench (bedding, haunching and initial backfill)
may consist of bank run sand placed in maximum six-inches compacted lift thickness and compacted
to a minimum of 95 percent of the maximum dry density as determined by Standard Proctor test

(ASTM D698) at —3 to +5 percent of the optimum moisture content.

In the trench zone within the pavement area, the backfill may consist of bank run sand or select fill.
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The bank run sand should be placed in maximum 12 inches loose lift thickness and compacted by
vibratory equipment to a minimum of 95 percent of the maximum dry density at moisture content
within zero percent to -3 and +5 percent of optimum as determined by ASTM D698. The select fill
may be placed in maximum 6-inch compacted lift thickness and compacted to a minimum of 95
percent of the maximum dry density at moisture contents within 0 and +5 percent of optimum as
determined according to ASTM D 698. The cut pavement should be replaced to match the existing
pavement type and the thickness should be equal or greater then the existing pavement thickness.
The finished pavement surface must be even with existing pavement elevation. In the trench zone
outside the pavement area, a random backfill of suitable material (clayey soils) may be used. The
random backfill may be placed in maximum 12 inches loose lift thickness for clayey soils and
compacted to a minimum of 90 percent of the maximum dry density as determined by ASTM D 698

at moisture content necessary to achieve the density.

5.6 Loads on Buried Conduits

The pipelines placed at depths under the ground will be subject to loads due to backfill (earth loads)

and loads due to vehicular traffic (live loads).

Earth oad: The earth loads on a buried pipe can be calculated based on Marston’s formulae (Ref: 1

through 3). The Marston’s equation for buried conduits are generally given as:

Wa =Cy T Bd2 - for rigid pipes

W4 =C4 Y By B. - for flexible pipes

Where, = W, =fill load, in pounds per linear foot of pipe
Cq = Marston’s soil coefficient
Y = Unit weight of fill material, pcf (use 120 pcf)
B4 = Width of trench at or slightly below top of pipe, in feet
B. = Width of pipe, in feet

21



The above equation is valid when the conduit is placed in a trench not wider than 2.0 to 3.0 times its
outside width. Marston’s soil coefficient C4 can be obtained from Table 4. K is the active earth
pressure coefficient and [ is the coefficient of sliding friction between the fill material and the sides
of the trench. The height of fill and the horizontal width of trench should be considered from the top
of the conduit. For the above equation for flexible pipes, an assumption of equal stiffness of soil and
pipe has been used for its development and the equation generally gives a minimum load value.
Hence, for flexible pipes including ones installed using trenchless construction, the earth loads may
be conservatively calculated using the prism load theory. The prism load (Ref: 1 through 3)
determines the weight of the soil column directly above the pipe and neglecting factors such as side
wall friction and/or the cohesion of the soils. The prism load (in psf) may be calculated by
multiplying the total unit weight of soil above the pipe (say 120 pcf) by the height, H (ft) of the soil
fill. The prism load generally gives higher loading on the pipe and simulates the long term load

imposed on the pipe.

Vehicular Load: For calculation of live loads, the width of the loaded area should be taken as the

outside horizontal width of the pipe. Loading due to H20 vehicle should be considered for vehicular
traffic. The estimated highway loading on a buried conduit imposed by a H20 truck, under various

soil cover, is presented on Figure 6.

Surcharge Load: The stresses imposed by a surcharge load can be estimated using Boussinesq's

Equation presented on Figure 7.

5.7 Trenchless Construction

The proposed water lines will be installed using trenchless technique. In general, trenchless

installation may involve dry auger or slurry auger method. In the dry auger method, the casing is
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advanced by jacking while soils are excavated at the advancing end of the casing. In the slurry auger
method, a small diameter pilot hole is first drilled between the access shafts, followed by reaming the
pilot hole to full diameter by augering with slurry and installing casing or pipe by pull-back or
jacking techniques. Requirements of City of Houston Standard Specification, Section 02447 —
Augering Pipe and Conduit, should be followed.

The water line will be installed mostly in stiff to hard clays (with local soft to firm stratum), in which
case the excavation face are anticipated to be stable. However, granular soils or soils with limited
cohesion may be present at (but not limited to) locations identified in Table C of Section 5.2.
Groundwater conditions observed in open boreholes during the field investigation and in piezometers

are presented in Section 4.4.

Excavation face in granular soils (sand/silt/gravel), clay soils with slight/low plasticity or containing
a significant amount of sands, and other caving soils, if encountered at/near the excavation face, will
likely experience some degree of instability if the excavation face is unsupported, especially when
these soils are saturated and/or subject to seepage pressure. In such cases, the following mitigating
measures can be employed to improve the excavation stability:

1) Lower the groundwater table to at least 3 feet below the excavation bottom, and use colloidal
drilling fluid (usually bentonite slurry) under controlled pressure to improve stability of the
excavation.

2) In conditions where mitigation measures employed in Item 1 above cannot adequately
provide the excavation stability, a casing can be installed at the same time of the slurry
augering to provide stability of the excavation and reduce settlement at the surface.

3) In ground conditions where highly unstable soils and/or high inflow rate/pressure exist,
microtunneling machine equipped with face shield and pressure-balancing colloidal drilling
fluid may be used to maintain the stability of the excavation face.

4) Alternatively, open cut with shoring or other methods approved by City of Houston

Department of Public Works and Engineering, along with groundwater control, and other
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stabilizing techniques such as chemical grouting, may be used at locations with difficult

subsurface conditions or site constraints.

It is the responsibility of the Contractor to select a trenchless technique for the installation of the
proposed water line by taking into account the soil types and stratigraphy and the groundwater
conditions as found in the soil borings; the Contractor should have a work crew with experience in
working with the selected trenchless construction technique in subsurface conditions similar to those
found along the project alignments. If necessary, the Contractor may conduct additional geotechnical

investigation to provide more detailed subsurface conditions.
Auger pit construction criteria provided in City of Houston Standard Specification, Section 02447 —
Augering Pipe and Conduit, should be followed. Shoring systems for the auger pits may be designed

based on the lateral earth pressures and other considerations discussed in Section 5.2.

3.8 Effects of Trenchless Construction on Surrounding Structures

A properly designed and controlled augering/trenchless construction operation can reduce immediate
soil movement and subsidence to a tolerable level. Nevertheless, some ground loss should be
expected during any augering/trenchless construction operations. With good construction techniques,
ground loss can be mitigated to acceptable levels. Augering/trenchless construction below pavement
and buried utilities may lead to some future settlement due to loosening of the subgrade or bedding
condition. Large ground loss can result from uncontrolled flowing ground. Such conditions may
occur if water-bearing sands or silts were encountered (not encountered in our soil borings, but may
be present away from the borings drilled) in the excavations along the augering/trenchless
construction alignment. Measures to mitigate ground loss and other impacts of trenchless

construction were addressed in Section 5.7.

The zone of influence of the augering/tunnel roughly extends to a distance equal to the invert depth
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on each side of the centerline of the augering/trenchless construction alignment. The amounts of
settlement due to augering/trenchless construction are difficult to estimate. We anticipate that if
good construction practices and control are exercised, the amount of ground settlements should be
small. Establishing monitoring points on existing roadways, buildings and other important structures
along the augering/trenchless construction alignments, and record coordinates and elevations prior
to, during and after construction to monitor the amount of settlements or lateral movements due to
augering/trenchless construction, and adjust augering/trenchless construction technique accordingly
to mitigate the movements as necessary. Existing damages to the surrounding structures should be

documented prior to starting of the augering/trenchless construction operations.

5.9 Thrust Restraint

Unbalanced thrust forces result from changes in flow directions and/or velocity in a pressurized pipe
system (see Figure 8). The unbalanced thrust force and magnitude of thrust block force T is defined

as follows:
T =2 PA Sin (6/2)

Where, = internal fluid pressure (psi);

P

A = cross-sectional area of pipe (in®);
0 = deflection angle of bend; and,

T

= thrust force (pounds)

Adequate restraint may be achieved by using thrust blocks, restraint joints, tie rods, or a combination
of these systems. The unbalanced force acting on a pipe system is transmitted by a thrust block and
resisted by the bearing area between the pipe and the foundation soils. The unbalanced force acting
on a pipe system with restraint joints are resisted by the frictional forces between the pipe/soil

interface across the pipe sections restrained to act integrally.
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Thrust Blocks: Thrust blocks are commonly used to increase the bearing area to allow the fittings to
resist movement. The procedures for thrust block design are given in detail in AWWA M9 (Ref. 1).

The required thrust block bearing area is calculated based on the bearing capacity of the soil:

Required Bearing Area of Thrust Block = T/F

Where, T

thrust force (Ib); and,

F = safe bearing value for soil (Ib/sq.ft)

A safe bearing value of 1,500 psf can be used for thrust block design bearing on compacted soils.
This value includes a factor of safety of 3. The blocks must be placed against undisturbed or
compacted soils and the face of the block must be perpendicular to the direction of and centered on
the line of action of the thrust. Proper care must be exercised after construction to prevent failure due

to any future excavations behind the blocks.

Restrained Joints: Restrained joints are typically used to avoid the uncertainties of thrust blocking

like future excavations, etc. A detailed procedure for designing restrained joints including example
calculations is outlined in the AWWA design manual M9 (Ref. 1). The following soil parameters
are recommended for the design of the restrained joint(s):

Average unit weight of soil, y =120 pcf

Cohesion of soils, C =250/500/1000 psf  (for soft/firm/stiff clays)

For coefficient of friction between pipe and granular soils, f, use 0.25 for smooth PVC and steel

pipes, and use 0.3 for concrete pipes.
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5.10 Flexible Pipe Deflection

The deflection of a flexible pipe may be determined using the modified lowa formula of Watkins and

Spangler (Ref. 2) as given below:
Ax =D, [KWr'/ (EL+0.061 E' 1) ]

Here El is the pipe wall stiffness (in-1b.), r is the radius (in.) and W is the load per unit of pipe length
(Ib/in. in. of pipe). Where prism loads (i.e. weight of soil above the pipe) are used for pipe earth
loads, a deflection lag factor, D; of 1.0 may be used. Otherwise, deflection lag factor, D; of 1.5
should be used. The bedding constant, K, may be taken as 0.1. The following typical soil

parameters are recommended:

Soil Type Soil Consistency Unit Shear Strength (c), Modulus of
Weight, psf Soil Reaction,
pcf or SPT Blow Counts, psi/in
blows/ft
Soft 120 c <250 100
Fat Clays Firm 124 c <500 300
and Stiff 128 ¢ < 1,000 600
Lean Clays Very Stiff 130 ¢ <2,000 1,000
Hard 132 ¢ > 2,000 2,000
Loose 110 2<Ngpr <7 300
Granular Soils: Loose to Medium 113 8 <Ngpr=< 15 600
Sands, Silts and Dense
Gravel Medium Dense 115 16 < Ngpr < 30 1,000
Dense 118 Ngpr > 30 2,000

* Buoyant soil unit weight is computed by subtracting unit weight of water from the soil unit weight

5.11 Buoyant Uplift

Portion of a buried structure located below the water table is subject to an upward hydrostatic

pressure, called the buoyant uplift pressure. Resistance to buoyant uplift pressure is provided by the
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following components:
° Weight of the structure (W)
° Weight of the soil above the base extension beyond the wall(Ws)

° Frictional force between the soil and foundation (Fs).
Buoyant Uplift Resistance = W + Ws + Fs
W and Ws are can be readily computed. The computation of the buoyant uplift, and the skin friction
resistance are shown in Figure 9. If base extension option is used, we recommend using a buoyant

unit weight of backfill soil above the base extension of 65 pcf when computing Ws.

5.12 Street Cut and Repair

Any street cut necessary for this project should be restored to its original condition using material
similar in nature and thickness to the existing streets. Recommendations outlined in City of Houston
Standard Specification, Section 02951 — Pavement Repair and Resurfacing should be followed. The
top 8 inches of the subgrade soils in the pavement repair areas should be stabilized. ATL
recommends stabilizing subgrade clay soils with plasticity indices above 15 and above 25 with at
least 6 and 7 percent lime, respectively, and stabilizing granular soils and clay soils with plasticity
indices of less than 15 with at least 4 percent lime and 8 percent fly ash, on a weight basis; optimum

amount of stabilization shall be determined by conducting laboratory testing.

The lime and lime-fly ash stabilization should be carried out in accordance with City of Houston

Standard Specifications Section 02336 and 02337, respectively.

6.0 CONSTRUCTION CONSIDERATION

The proposed water line installation will involve mostly trenchless construction techniques and some

open cut/trenching construction. Accordingly, the water line installation excavations will be installed
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mostly in stiff to hard clay soils with local areas of soft to firm stratum. However, granular soils or
soils with limited cohesion may be present at (but not limited to) locations identified in Table C of

Section 5.2.

Excavation face in granular soils (sand/silt/gravel), soils with only slight plasticity and other caving
soils (if encountered), will likely experience some degree of instability if the excavation face is
unsupported, especially when these soils are saturated and/or subject to seepage pressure. In such
cases, mitigating measures as discussed in Section 5.7 of this report can be employed to improve the

excavation stability.

Based on the proposed invert elevation and the groundwater information gathered during our field
investigation, the proposed water line construction excavations will not likely to encounter
groundwater. However, it should be noted that groundwater level will fluctuate with the amount of
precipitation and the amount of precipitations prior to and during construction. For water line
installation excavation advanced in clay soils, the seepage rates are usually low, and groundwater
control can usually be controlled by sumping and pumping. However, for excavations advanced in
water-bearing sands/silts stratum (not encountered in our soil borings, but may be present away from
our soil borings and/or after heavy rainfalls), where water inflow rate is high, dewatering using well

points will be required to provide a dry working platform and to prevent soil boiling.

It is the responsibility of the Contractor to select a trenchless technique for the installation of the
proposed water line by taking into account the soil types and stratigraphy and the groundwater
conditions as found in the soil borings; the Contractor should have a work crew experienced at
working with the selected trenchless construction technique in subsurface conditions similar to those
found in along the project alignments. If necessary, the Contractor may conduct additional

geotechnical investigation to provide more detailed subsurface conditions.
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6.1 QOuality Control

Associated Testing Laboratories, Inc. (ATL) recommends implementation of a comprehensive
quality control program under the supervision of a Professional Engineer due to the fact that a
considerable amount of excavation and back filling may be required in the proposed project area.
Structural integrity and stability is particularly dependent on quality foundation installation, bedding
and subgrade preparations. An independent testing laboratory should be assigned to test and inspect

construction materials during the construction phase.

To ensure that excavation will remain stable, to provide sufficient headroom for working, to provide
worker's safety and to protect adjacent structures, the excavations will have to be provided with
sufficient side slopes or shored in accordance with OSHA "Trench Safety Systems" (29 CFR Part
1926), as published in the Federal Register, Vol. 52, No.72, Section 1926-650 through 1926-653.
Excavation of the trenches and access pits should be carried out under the supervision of an
experienced construction supervisor and necessary shoring and/or bracing of the trenches should be
properly installed. In temporary braced or shored excavations and in access pits where the sheeting
terminates at the base of the trench, lateral earth pressure, surcharge, and seepage pressure caused by
a differential hydrostatic head moving upward to the bottom of the trench can cause trench bottom
instability. Therefore, it is recommended that, if the bottom stability evaluation yields a factor of
safety less than 1.5, the sheeting should be extended below the base of cut. Before filling operations
take place, representative samples of the proposed fill material should be tested by an independent

laboratory to determine the compaction and classification characteristics.

6.2 Monitoring

Despite the thoroughness of this geotechnical exploration, there is always the possibility that actual

subsurface conditions may differ from the predicted conditions because conditions between soil
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borings can be different from those at specific boring locations.

Any excessive ground movements like settlement and lateral movement should be monitored and
controlled. This can be done by performing a preconstruction survey including photography and
documentation of existing conditions like elevations, cracks, etc., and by installing ground
movement monitoring devices such as inclinometers, crack monitors, and establishing elevation
monitor stations along the waterline alignment to monitor the ground movement after

commencement of the excavation.

Associated Testing Laboratory, Inc. (ATL) recommends a regular inspection and overall project
monitoring by a geotechnical engineer during the construction phase. The purpose of inspection is to
provide sound engineering and judgement alternatives during construction, if unanticipated

conditions occur.

7.0  LIMITATIONS

The information, findings and recommendations contained in this report are based on data obtained
from test borings at the locations shown in Figures 2a through 2c, a reasonable volume of laboratory
tests, and professional interpretation and evaluation of the field and laboratory data, and
consideration of the project information furnished. Should it become apparent during construction
that soil conditions differ significantly from those discussed in this report, this office should be

notified immediately so that further evaluation and any necessary adjustments can be made.
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WATER LINE REPLACEMENT IN BLALOCK AREA

PROJECT NO. G13-195

Depth (ft.)
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Figure-4a
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SCALE
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Figure-4i
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FRM - Firm
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SCALE

SM- Silty Sand
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Horizontal: 1"'=500'

Vertical: 1"'=5'

Figure-4j
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CH- Fat Clay With Sand

Depth To Water At Completion

CL- Lean Clay With sand

CL- Sandy Lean Clay

FRM - Firm

HRD - Hard

SM- Silty Sand

*[*[:|MED DEN - Medium Dense

SCALE

Horizontal: 1""=500'

Vertical: 1""'=5'

Figure-4k




ASSOCITATED TESTING LABGRATORIES, TNC.

PROJECT NAME: WATER LINE REPLACEMENT IN BLALOCK AREA PROJECT NO. G13-195
Depth (ft.) WBS No. S-000035-0193-4
B-39
82 B-40 B-41
81 5.5" CONC.
80 5.5" CONC.
79 HRD
78 CL
77 VST
76 CL
75
74
73
72
71
70
69
68
PROFILE ALONG MCDADE STREET
CH- Fat Clay ST - Stiff
V Water First Noticed
CH- Fat Clay With Sand VST - Very Stiff
V Depth To Water At Completion
CL- Lean Clay With sand FRM - Firm
CL- Sandy Lean Clay HRD - Hard SCALE
SM- Silty Sand | ;1 :|MED DEN - Medium Dense Horizontal: 1""=500'
Vertical: 1"=5'

Figure-4]l




ASSOCTATED TESTING LABEGRATORIES, TNC.

PROJECT NAME:

WATER LINE REPLACEMENT IN BLALOCK AREA

PROJECT NO. G13-195

Depth (ft.)

WBS No. S-000035-0193-4

83

82

81

80

79

78

77

76

75

74

73

72

71

B-45
B-42 B-43 4" ASPHT & 4" ASPHT &
B-44 6" BASE [588
VST VST
CL TO
HRD

PROFILE ALONG FRIENDSHIP ROAD (1 OF 2)

B-46

Continuied in Fig. 4n

%

Vv

CH- Fat Clay
Water First Noticed

CH- Fat Clay With Sand

VST - Very Stiff

Depth To Water At Completion

FRM - Firm

CL- Lean Clay With sand

CL- Sandy Lean Clay HRD - Hard

SM- Silty Sand

*[*[:|MED DEN - Medium Dense

SCALE

Horizontal: 1""=500'

Vertical: 1""'=5'

Figure-4m




PROJECT NAME:

ASSOCTATED TESTING LABEGRATORIES, TNC.

WATER LINE REPLACEMENT IN BLALOCK AREA

PROJECT NO. G13-195

Depth (ft.)

WBS No. S-000035-0193-4

82

81

80

79

78

77

76

75

74

73

72

71

70

Continuied From Fig. 4m

69

68

B-47
4" ASPHT & B-48
6" BASE jessssss 3" ASPHT & B-49
3" BASE 4" ASPHT &
ST s
TO VST
VST CL

PROFILE ALONG FRIENDSHIP ROAD (2 OF 2)

%

Vv

CH- Fat Clay

Water First Noticed
CH- Fat Clay With Sand

Depth To Water At Completion

CL- Lean Clay With sand

CL- Sandy Lean Clay

SM- Silty Sand

‘[ :|MED DEN - Medium Dense

SCALE

Horizontal: 1"'=500'

Vertical: 1"=5'

Figure-4n




ASSOCITATED TESTING LABEGRATORIES, TNC.

PROFILE ALONG NORTON DRIVE

%

v

CH- Fat Clay

Water First Noticed
CH- Fat Clay With Sand
Depth To Water At Completion

ST - Stiff

CL- Lean Clay With sand

VST - Very Stiff

CL- Sandy Lean Clay

FRM - Firm

HRD - Hard

PROJECT NAME: WATER LINE REPLACEMENT IN BLALOCK AREA PROJECT NO. G13-195
Depth (ft.) WBS No. S-000035-0193-4
B-50

83 B-51 B-52

82 6.5" CONC.

81 7.5" CONC.

80 VST

79 TO ST

78 HRD TO

77 cL VST

76 cL

75

74 7/ /

73

72

71 HRD

70 CH

SM- Silty Sand

*[*| | MED DEN - Medium Dense

SCALE

Horizontal: 1""=500'

Vertical: 1""'=5'

Figure-4o




ASSOCIATED TESTING LABORATORIES, TNC.

PROJECT NAME: WATER LINE REPLACEMENT IN BLALOCK AREA

PROJECT NO. G13-195

Depth (ft.) WBS No. S-000035-0193-4
B-32 B-52

82 4" ASPHT & B-31 B-37 B-41
81 6" BASE p3essss 7.5" CONC.
80 5.5" CONC. 5.5" CONC.
79 VST 7/ / / ST
8 cL (4 / / TO
77 4. vsTi//, vsT vsT
76 '/ / To|//. cL cL
75 '/ / HRD|/ /.
74 '/ / cLl//.
73 1/ / /.
72 // //
71 // /
70 vsT|/ VST
69 CH VST TO
68 CH HRD CH
67

PROFILE ALONG PROFILE ALONG TILSON LANE

CH- Fat Clay

V Water First Noticed

VDepth To Water At Completion

CH- Fat Clay With Sand

CL- Lean Clay With sand

FRM - Firm

CL- Sandy Lean Clay

HRD - Hard

SM- Silty Sand

*[*[:[MED DEN - Medium Dense

SCALE

Horizontal: 1"=500'

Vertical: 1"'=5'

Figure-dp




PROJECT NAME: WATER LINE REPLACEMENT IN BLALOCK AREA

PROJECT NO. G13-195

Depth (ft.)

WBS No. S-000035-0193-4

83

82

81

80

79

78

77

76

75

74

73

72

71

70

69

68

67

66

65

B-33

B-29

6.5" CONC.
5.5" CONC.

B-38

VST £ 4.
O 4 4
HRD|/ /£ 4
CLW /L /.

B-42
6.5" CONC.
5" CONC.

B-50

PROFILE ALONG PROFILE ALONG LAZY SPRING DRIVE

V Water First Noticed

V Depth To Water At Completion

CH- Fat Clay

CH- Fat Clay With Sand

CL- Lean Clay With sand

FRM - Firm

CL- Sandy Lean Clay

HRD - Hard

SCALE

SM- Silty Sand

‘[ :|MED DEN - Medium Dense

Horizontal: 1"=500'

Vertical: 1"=5'

Figure-4q




Ps

0.25H

Stiff  os5H

Cohesive
Soils

0.25H

Pa Ps

Cohesionless

Soils

FARTH PRESSURE DIAGRAM

P = Pa + Ps + Pw

Total lateral pressure (psf)
Active earth pressure(psf) = KjpsH=0.4%H for Stiff Clays
vH= 0.25%H for cohesionless Sands (0.33 ¥ H-for loose sand)

Where P =
Pa =
= 0.65 K4
Ps = Lateral pressure due to surcharge load (psf) = 0.5q for Clays
. = 0.4q for Sands
Pw = Hydrostatic pressure (psf) = 62.4* water depth (0.5q for loose Sands)
H = Depth of braced excavation (ft)
q = Surcharge load (psf) usually taken as 500 psf
¥ = Submerged density of soils (pcf) = use 60 pcf (use 50 pef for loose Sands)

ASSOCIATED TESTING LABAORATORIES, INC.
3143 YELLOWSTONE BLVD., HOUSTON, TEXAS
TEL: (713) 748-3717 Fax: (713) 748-3748

EARTH PRESSURE DIAGRAM
WBS NO. $-00035-0193-4

Source: Peck, R.B. 1969. "Deep Excavations and Tunneling in Soft Ground".

FIGURE 5a

PROJECT NO. : G13-195

WATER LINE REPLACEMENT IN BLALOCK AREA

PST8/28/12



q Pa
N -
\
I~ 0.25H
[~~~
+ +
H ~
[~ 0.75 H
[~
T~
A
- FOR SOFT TO FIRM COHESIVE SOILS

Where P = Total lateral pressure (psf)
Pa = Active earth pressure(psf) = 1.0KgxH for soft clays

Ka Active Earth pressure coefficient

1-m 2% _ j_, 4c me =3l
= T(t&kmg C=3 )
Here m=1 for N<4 and m=0.4 for N>5

N= Stability number =¥H/C
Ps = Lateral pressure due to surcharge load (psf) = Kg for clays

Pw = Hydrostatic pressure (psf) = 62.4* water depth
H = Depth of braced excavation (ft)

Surcharge load (psf) usually taken as 500 psf

q =
¥ = density of soils (pcf) = use 50 pef below groundwater and 110 pef above
9u = Unconfined compressive strength, psf groundwater

C = Undrained shear strength, psf

Note: Neglect hydrostatic pressure above groundwater level

Source: Peck, R.B. 1969. "Deep Excavations and Tunneling in Soft Ground".

ASSOCIATED TESTING LABAORATORIES, INC.

EARTH PRESSURE DIAGRAM 3143 YELLOWSTONE BLVD., HOUSTON, TEXAS
TEL: (713) 748-3717 Fax: (713) 748-3748

WBS NO. 5-00035-0193-4

WATER LINE REPLACEMENT IN BLALOCK AREA
PROJECT NO. : G13-195 FIGURE 5b

PST8/28/12



q Pa Ps
0.26H
He CLAY
+
SAND
Hs
P = Pa + Ps + Pw
Where P = Total lateral pressure (psf)

Source: Peck, R.B.

Pa = Active earth pressure(psf) = KjvH=0.4xH

Ps = Lateral pressure due to surcharge load (psf) = 0.5q

Hydrostatic pressure (psf) = 62.4* water depth

Pw =
H = Depth of braced excavation (ft)
q = Surcharge load (psf) usually taken as 500 psf

¥ = Submerged density of soils (pcf) = use 60 pcf

1969. "Deep Excavations and Tunneling in Soft Ground"

ASSOCIATED TESTING LABAORATORIES, INC.

EA

RTH PRESSURE DIAGRAM

3143 YELLOWSTONE BLVD., HOUSTON, TEXAS
TEL: (713) 748-3717 Fax: (713) 748-3748

WBS NO. 5-00035-0193-4

WATER LINE REPLACEMENT IN BLALOCK AREA

PROJECT NO. : G13-195

FIGURE 5c




4800 (16) T T T 1
Live Load applied on Assumed /y

= 4200 (14) Area of 900mm x 1000mm
< G x40 //
§ 380012 H - /
S ( Déad Lodd, //
188 kN/m
&S-‘ 3000 (10) \ 120 Ib/cy It
g 2400 IB} [l HE? UV? Load z//
L y i
§ 1800 (6) / (/-—maumd
1200 (4 ) Live + Dead
3 “ S ININ
.’gn 600 (2) S~

24 48 72 96
(500) (1000) (1500) (2000

Unit Load, kPa (Ibf./ft?)

Combined HZ20 hghway live load and dead load 1s a minimum at about
1500mm (5 f1.) of cover, applied through a pavement 300mm (I ft.) thick.

HIGHWAY LOADING ON A PIPE UNDER ASSOCIATED TESTING LABAORATORIES, INC.
3143 YELLOWSTONE BLVD., HOUSTON, TEXAS

VARIOUS SOIL COVER TEL: (713) 748-3717 Fax: (713) 748-3748

WBS NO. 5-00035-0193-4

WATER LINE REPLACEMENT IN BLALOCK AREA

PROJECT NO. : G13-195 FIGURE 6




> X

Later Pressure, o,:

o, = (P/2m) {3r’Z/R°) - ([1-2u)/R[R+z]}
For u=0.5,

o, = P/2m (2r?z/R>)

Vertical Pressure, o, :
0,=3P2z3/2nR®

P = Point load surcharge

U = Poisson’s ratio if soils, use 0.5

X,y, z =distance in x, y and z direction,
respectively

BOUSSlNESQ’S EQUATlON FOR POINT ASSOCIATED TESTING LABAORATORIES, INC.
3143 YELLOWSTONE BLVD., HOUSTON, TEXAS

LOAD SURCHARGE TEL: (713) 748-3717 Fax: (713) 748-3748

WBS NO. 5-00035-0193-4

WATER LINE REPLACEMENT IN BLALOCK AREA
PROJECT NO. : G13-195 FIGURE 7




T = 2P A sing
T, = P A(1-cos @)
Ty = P Asiné@

Where

T =

T, =

T, =

P —

A =

D =

e =

A =

V =

Ty T

Resultant thrust force, Ibs

Resultant thrust force component along x-axis, Ibs
Resultant thrust force component along y-axis, Ibs
Maximum sustain pressure of fluid in pipe, psi
Cross-section area of pipe, square inches

Inside diameter of pipe, inches

Angle of the pipe bend, degrees

Angle between x-axis and resultant force

tan™ (T,/T,), degrees

Fluid velocity

Source: American Water Works Association, “Concrete Pressure Pipes”, AWWA Manual M9.

THRUST FORCE AT A PIPE BEND

ASSOCIATED TESTING LABAORATORIES, INC.
3143 YELLOWSTONE BLVD., HOUSTON, TEXAS
TEL: (713) 748-3717 Fax: (713) 748-3748

WATER LINE REPLACEMENT IN BLALOCK AREA WBS NO. 5:00035-0193-4

PROJECT NO. : G13-195 FIGURE 8




Where,

T

")

T

H

o

2

sso

w

Dead Weight of Structure + Dead
Weight of Backfill Above Base
Extension + Frictional Resistance

Puw = HuYw
FU = Awa
Wc/Sfa+Wb/Sfb+ Fr/sfc 2 F,
(St = 1.1; Sg, = 1.5; Stc = 3.0)

Dead Weight of Structure +
Frictional Resistance
PW = HW’YW
F, = AP,
Wc/sfa+Fr/Sfc 2 I:u
(Sea = 1.1; S =3.0)

For cohesive soils:

F, = 0c A,

For cohesionless soils,
Fr=p,Ktand A,

Buried depth of wall, ft

Height of water table above base of structure, ft

Total uplift pressure = 62.4 x Hw, psf

Total uplift force exerted on base of structure = Pw x As

Dead weight of structure, lbs

Weight of backfill above base of structure, Ibs

Area of base, ft2

Friction resistance developed at the soil/wall interface, lbs

Contact area between the soil/wall interface in layer”n”

Undrained shear strength of cohesive soils at layer “n” at soil/wall interface.
See individual boring logs. c, for the top 8 ft of clays with PI higher than 20
percent should be discounted because of the shrink-swell characteristics of
high plasticity clays.

Adhesion factor, to be multiplied with c, to obtain the adhesion between the
soil/wall interface. Use 0.75 if c, is less than 0.25 tsf, use 0.67 if c, is
between 0.25 and 0.5 tsf, use 0.5 if c, is greater than 0.5 tsf but limit the
adhesion to 1.5 ksf.

Coefficient of lateral earth pressure of cohesionless soils. Use 0.4.

Average overburden stress at the mid-depth of cohesionless soil layer “n”, psf
Average frictional angle between cohesionless soil layer “n” and the walls of
the structure, use 0.75 of the angle of internal friction (¢) of the cohesionless
soil. A ¢ of 28 degrees may be used if no specific value is given.

Factors of safety against buoyant uplift force.

BUOYANT UPLIFT RESISTANCE OF
A BURIED STRUCTURE

ASSOCIATED TESTING LABAORATORIES, INC.
3143 YELLOWSTONE BLVD., HOUSTON, TEXAS
TEL: (713) 748-3717 Fax: (713) 748-3748

WATER LINE REPLACEMENT IN BLALOCK AREA

WBS NO. 5-00035-0193-4

PROJECT NO. : G13-195 FIGURE 9

PST8/28/12
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TABLE 1
SUMMARY OF PAVEMENT MEASUREMENTS
WATER LINE REPLACEMENT IN BLALOCK AREA
CITY OF HOUSTON, TEXAS
WBS NO. S-000035-0193-4
ATL PROJECT NO. G13-195

Boring Piezometer Asphalt Concrete Base Material
Number | Depth | Number | Depth Paving Paving (inch)
(ft) (ft) (inches) (inch)

B-1 10 -- -- 4 -- 6” Crushed limestone
B-2 10 - - 4 - 9” Crushed shell
B-3 10 - - 2 - 4” Crushed gravel
B-4

(PZ-3) 18 PZ-3 17 2 -- 7’ Crushed stone
B-5 10 - - 4 - 8” Crushed gravel
B-6 10 - - 3.5 - 9” Crushed gravel
B-7 10 . . 3 - 10” Crushed limestone
B-8 10 - - 5 - 4” Crushed limestone
B-9 10 - - 4 -- 117 Crushed limestone
B-10 12 - - - 8

B-11 12 - - - 6

B-12 12 - - - 8.5

B-13 15 - - - 6

B-14 14 - - - 7

B-15 13 - - - 5

B-16 12 - - - 55

B-17 10 - - - 45

B-18 12 - - - 55

B-19 10 - - - 5

B-20 25 - - - 6

B-21

-, o5 PZ-1 25 - 6

B-22 11 - - - 5

B-23 17 - - - 6

B-24 11 - - - 7

B-25 0 PZ-4 19 . .

(PZ-4)

B-26 18 - - - 7.5

B27

(PZ-2) 25 PZ-2 25 2 -- 4” Crushed gravel




TABLE 1
SUMMARY OF PAVEMENT MEASUREMENTS
WATER LINE REPLACEMENT IN BLALOCK AREA
CITY OF HOUSTON, TEXAS
WBS NO. S-000035-0193-4
ATL PROJECT NO. G13-195

Boring Piezometer Asphalt Concrete Base Material
Number | Depth | Number | Depth Paving Paving (inch)
(ft) (ft) (inches) (inch)

B-28 25 - - - 6 4” Sand
B-29 10 - - - 55
B-30 10 - - - 5
B-31 13 - - - 6
B-32 15 - - 4 - 6” Stabilized shell
B-33 10 - - - 55
B-34 10 - - - 6
B-35 10 - - - 5.5
B-36 10 - - - 5
B-37 13 - - - 5.5
B-38 17 - - - 6.5
B-39 10 - - - 55
B-40 10 - - - 5
B-41 13 - - - 55
B-42 10 - - - 5
B-43 10 - - - 5
B-44 10 - - - 6.5
B-45 12 4 6” Crushed gravel & shell
B-46 12 4 7 Crushed gravel & shell
B-47 12 4 6” Crushed gravel & shell
B-48 12 3 3” Crushed shell
B-49 12 4 5” Crushed gravel
B-50 13 - - -- 6.5
B-51 10 - - -- 6
B-52 10 - - -- 7.5
B-53 10 - - -- 5
B-54 13 - - -- 5




SUMMARY OF GROUNDWATER MEASUREMENTS
WATER LINE REPLACEMENT IN BLALOCK AREA

TABLE 2

CITY OF HOUSTON, TEXAS

WBS NO. S-000035-0193-4

ATL PROJECT NO. G13-195

Boring Location Ground Ground water Ground Ground water | Ground water
Number water upon water in in Piezometer | in Piezometer
during completion of Piezometer | (after7 days) | (after 30 days)
drilling drilling (after 24 hrs)
B-1 Pitner Rd. Dry Dry - - -
B-2 Pitner Rd. Dry Dry - - -
B-3 Soway St. Dry Dry - - -
B-4
. (08/23/2013) (08/30/2013) (10/03/2013)
(PZ-3) Pitner Rd. Dry Dry 5 45 &
B-5 Pitner Rd. Dry Dry - - -
B-6 Pitner Rd. Dry Dry - - -
B-7 Pitner Rd. Dry Dry - - -
B-8 Roma St. Dry Dry -- - -
B-9 Roma St. Dry Dry -- - -
B-10 Steadmont 3 B “
Dr. Dry Dry
B-11 Steadmont 3 B “
Dr. Dry Dry
B-12 Steadmont 3 - B
Dr. Dry Dry
B-13 Rockhurst Dr. Dry Dry -- - -
B-14 Lively Ln. Dry Dry - - -
B-15 Crestdale Dr. Dry Dry - - -
B-16 Crestdale Dr. Dry Dry - - -
B-17 Spring Valley 3 B B
Rd. Dry Dry
B-18 Springrock 3 B B
Lo, Dry Dry
B-19 Springrock 3 B B
Lo, Dry Dry
B-20 Springrock 3 B __
Lo, Dry Dry
B-21 Springrock Dr Dr (08/30/2013) (09/06/2013) (10/03/2013)
(PZ-1) Ln. Y Y 13° 12’ 105°
B-22 Kempwood 3 B “
Dr. Dry Dry
B-23 Kempwood 3 B “
Dr. Dry Dry
B-24 Kempwood Dry Dry 3 - B
Dr.
B-25 Kempwood 17.5° 16 (08/23/2013) (08/30/2013) (10/03/2013)
(PZ-4) Dr. ’ 16’ 14.5° 12.5°




TABLE 2

SUMMARY OF GROUNDWATER MEASUREMENTS
WATER LINE REPLACEMENT IN BLALOCK AREA

CITY OF HOUSTON, TEXAS
WBS NO. S-000035-0193-4
ATL PROJECT NO. G13-195

Boring Location Ground Ground water Ground Ground water | Ground water
Number water upon water in in Piezometer | in Piezometer
during completion of Piezometer | (after7 days) | (after 30 days)
drilling drilling (after 24 hrs)
B-26 Kempwood Dry Dry N B .
Dr.
B-27 N
Morningview Dr Dr (08/30/2013) (09/06/2013) (10/03/2013)
(PZ-2) Dr. y y 17’ 16.5’ 15
B-28 Morningview 19° 17 N N __
Dr.
B-29 Theysen Dr. Dry Dry -- -- --
B-30 Theysen Dr. Dry Dry -- -- --
B-31 Theysen Dr. Dry Dry - - -
B-32 Theysen Dr. Dry Dry - - -
B-33 Lazy Spring Dry Dry N N _
Dr.
B-34 Rockhurst Dr. Dry Dry - - -
B-35 Blackenship Dry Dry __ __ _
Dr.
B-36 Blackenship Dry Dry __ __ _
Dr.
B-37 Tilson Ln. Dry Dry -- -- --
B-38 Lazy Spring Dry Dry - - __
Dr.
B-39 McDade St. Dry Dry -- -- --
B-40 Mc Dade St. Dry Dry -- -- --
B-41 Tilson Ln. Dry Dry -- -- --
B-42 Lazy Spring Dry Dry - - __
Dr.
B-43 Friendship - - __
Rd. Dry Dry
B-44 Friendship - . -
Rd. Dry Dry
B-45 Friendship - - --
Rd. Dry Dry
B-46 Friendship - - --
Rd. Dry Dry
B-47 Friendship __ __ _
Rd. Dry Dry
B-48 Friendship - - --
Rd. Dry Dry
B-49 Friendship __ __ _
Rd. Dry Dry
B-50 Lazy Spring Dry Dry N N _
Dr.
B-51 Norton Dr. Dry Dry -- -- --
B-52 Tilson Ln. Dry Dry -- -- --




TABLE 2
SUMMARY OF GROUNDWATER MEASUREMENTS
WATER LINE REPLACEMENT IN BLALOCK AREA
CITY OF HOUSTON, TEXAS
WBS NO. S-000035-0193-4
ATL PROJECT NO. G13-195

Boring Location Ground Ground water Ground Ground water | Ground water
Number water upon water in in Piezometer | in Piezometer
during completion of Piezometer | (after7 days) | (after 30 days)
drilling drilling (after 24 hrs)
B-53 Renwood Dr. Dry Dry
B-54 LaZyDSrprmg Dry Dry




TABLE 3

ASSOCIATED TESTING LABORATORIES, INC. PROJECT NAME : WATER LINE REPLACEMENT IN BLALOCK AREA
3143 YELLOWSTONE BLVD., HOUSTON, TEXAS 77052 COH WBS NO: S-000035-0193-4
TEL: (713) 748-3717 FAX: (713) 748-3748 CONSULTANT PROJECT NUMBER: G13-195
Sample S S Atterberg Limits UNDRAINED SHEAR STRENGTH (TSF)
. = ~ Q.
o € | g | T
> — g ] |>_- PERCENT
0] £ 3 g —_ PASSING | UNCONFINED UU TEST
Z r B | 3 S| 2 | 2| o | = |SIEVE 200 |COMPRESSION|( CONFINING POCKET |  TYPE OF MATERIAL
T |2 | F = | C | @ T TORVANE | PENETRO-
3 2| a | & - - a - o (%) TEST PRESSURE ) METER
om g % ':1 > (TSF) (TSF)
= 1
o
B-1 1 0-2 ub 13 4.50 Sandy Lean Clay (CL)
2 2-4 ub 14 35 16 19 64 2.50 Sandy Lean Clay (CL)
3 4-6 ub 16 4.00 Sandy Lean Clay (CL)
4 6-8 ub 18 3.50 Sandy Lean Clay (CL)
5 8-10 | UD 19 110 0.85 2.00 Sandy Lean Clay (CL)
B-2 1 0-2 ub 16 4.00 Lean Clay with Sand (CL)
2 2-4 ub 18 2.50 Lean Clay with Sand (CL)
3 4-6 ub 18 46 18 28 82 2.50 Lean Clay with Sand (CL)
4 6-8 ub 18 115 1.35 3.50 Lean Clay with Sand (CL)
5 8-10 | UD 25 2.00 Lean Clay with Sand (CL)
B-3 1 0-2 ub 10 30 16 14 56 4.50 Sandy Lean Clay (CL)
2 2-4 ub 9 4.50 Sandy Lean Clay (CL)
3 4-6 ub 10 4.50 Sandy Lean Clay (CL)
4 6-8 ub 14 4.50 Sandy Lean Clay (CL)
5 8-10 | UD 15 114 0.70 2.50 Sandy Lean Clay (CL)
6 |[10-12| UD 15 28 15 13 3.00 Sandy Lean Clay (CL)
7 |[12-13| UD 14 3.00 Sandy Lean Clay (CL)
JCegend: UD - Undisturbed Sample Extruded in Field AG - Auger Cutting in Field
UL - Undisturbed Sample Extruded in Lab SS - Split Spoon Sample
Designates consolidation test Performed SPT - Standard Penetration Test

ASSOCIATED TESTING LABORATORIES, INC.




TABLE 3 ( cont'd)

ASSOCIATED TESTING LABORATORIES, INC. PROJECT NAME : WATER LINE REPLACEMENT IN BLALOCK AREA
3143 YELLOWSTONE BLVD., HOUSTON, TEXAS 77052 COH WBS NO: S-000035-0193-4
TEL: (713) 748-3717 FAX: (713) 748-3748 CONSULTANT PROJECT NUMBER: G13-195
Sample S S Atterberg Limits UNDRAINED SHEAR STRENGTH (TSF)
. = ~ Q.
o € | g | T
> — g ] |>_- PERCENT
0] £ 3 g —_ PASSING | UNCONFINED UU TEST
Z r B | 3 S| 2 | 2| o | = |SIEVE 200 |COMPRESSION| ( CONFINING POCKET |  TYPE OF MATERIAL
T |2 | F = | C | @ T TORVANE | PENETRO-
3 2| a | & - - a - o (%) TEST PRESSURE ) METER
om g % ':1 > (TSF) (TSF)
= 1
o
B-4 1 0-2 ub 19 39 17 22 71 4.00 Lean Clay with Sand
2 2-4 ub 19 108 0.55 2.00 Lean Clay with Sand
3 4-6 ub 18 2.00 Lean Clay with Sand
4 6-8 ub 18 36 17 19 76 2.00 Lean Clay with Sand
5 8-10 | UD 19 110 1.70 4.00 Lean Clay with Sand
6 |[10-12] UD 21 3.50 Fat Clay (CH)
7 |12-14] UD 30 73 22 51 98 3.00 Fat Clay (CH)
8 |[14-16| UD 19 110 2.79 (0.72) 4.50 Fat Clay (CH)
9 [16-18| UD 21 108 1.50 4.00 Fat Clay (CH)
B-5 1 0-2 ub 12 4.50 Lean Clay with Sand (CL)
2 2-4 ub 16 3.50 Lean Clay with Sand (CL)
3 4-6 ub 17 45 18 27 80 3.00 Lean Clay with Sand (CL)
4 6-8 ub 17 4.00 Lean Clay with Sand (CL)
5 8-10 | UD 17 115 1.65 4.00 Lean Clay with Sand (CL)
B-6 1 0-2 ub 16 3.00 Lean Clay with Sand (CL)
2 2-4 ub 16 41 17 24 77 2.75 Lean Clay with Sand (CL)
3 4-6 ub 19 2.00 Lean Clay with Sand (CL)
4 6-8 ub 21 2.00 Lean Clay with Sand (CL)
5 8-10 | UD 21 107 1.15 3.50 Lean Clay with Sand (CL)
JCegend: UD - Undisturbed Sample Extruded in Field AG - Auger Cutting in Field
UL - Undisturbed Sample Extruded in Lab SS - Split Spoon Sample
Designates consolidation test Performed SPT - Standard Penetration Test

ASSOCIATED TESTING LABORATORIES, INC.




TABLE 3 ( cont'd)

ASSOCIATED TESTING LABORATORIES, INC. PROJECT NAME: WATER LINE REPLACEMENT IN BLALOCK AREA
3143 YELLOWSTONE BLVD., HOUSTON, TEXAS 77052 COH WBS NO: S-000035-0193-4
TEL: (713) 748-3717 FAX: (713) 748-3748 CONSULTANT PROJECT NUMBER: G13-195
Sample S S Atterberg Limits UNDRAINED SHEAR STRENGTH (TSF)
. = ~ Q.
o € | g | T
> — g ] |>_- PERCENT
o £ 3 g —_ PASSING | UNCONFINED UU TEST
Z r B | 3 S| 2 | 2| 2| = |SIEVE 200 |COMPRESSION| ( CONFINING POCKET |  TYPE OF MATERIAL
T |2 | F = | C | @ T TORVANE | PENETRO-
S |Z2la | & ]| E e | a8 | 2| (%) TEST PRESSURE ) METER
om g % ':1 > (TSF) (TSF)
= 1
o
B-7 1 0-2 ub 19 1.50 Lean Clay with Sand (CL)
2 2-4 ub 22 1.50 Lean Clay with Sand (CL)
3 4-6 ub 18 45 18 27 81 2.00 Lean Clay with Sand (CL)
4 6-8 ub 15 4.00 Lean Clay with Sand (CL)
5 8-10 | UD 18 115 1.55 4.00 Lean Clay with Sand (CL)
B-8 1 0-2 ub 17 39 17 22 71 3.75 Lean Clay with Sand (CL)
2 2-4 ub 16 3.00 Lean Clay with Sand (CL)
3 4-6 ub 17 2.75 Lean Clay with Sand (CL)
4 6-8 ub 18 109 0.80 2.00 Lean Clay with Sand (CL)
5 8-10 | UD 23 1.75 Lean Clay with Sand (CL)
B-9 1 0-2 ub 15 4.00 Lean Clay with Sand (CL)
2 2-4 ub 16 4.00 Lean Clay with Sand (CL)
3 4-6 ub 17 42 18 24 74 3.75 Lean Clay with Sand (CL)
4 6-8 ub 18 2.00 Lean Clay with Sand (CL)
5 8-10 | UD 19 112 0.90 2.25 Lean Clay with Sand (CL)
JCegend: UD - Undisturbed Sample Extruded in Field AG - Auger Cutting in Field
UL - Undisturbed Sample Extruded in Lab SS - Split Spoon Sample
Designates consolidation test Performed SPT - Standard Penetration Test

ASSOCIATED TESTING LABORATORIES, INC.




TABLE 3 ( cont'd)

ASSOCIATED TESTING LABORATORIES, INC. PROJECT NAME : WATER LINE REPLACEMENT IN BLALOCK AREA
3143 YELLOWSTONE BLVD., HOUSTON, TEXAS 77052 COH WBS NO: S-000035-0193-4
TEL: (713) 748-3717 FAX: (713) 748-3748 CONSULTANT PROJECT NUMBER: G13-195
Sample S S Atterberg Limits UNDRAINED SHEAR STRENGTH (TSF)
. = ~ Q.
o € | g | T
2 —_ g ] |>_- PERCENT
0] £ 3 g —_ PASSING | UNCONFINED UU TEST
Z r B | 3 s | 2 o | = | SIEVE 200 | COMPRESSION|( CONFINING POCKET |  TYPE OF MATERIAL
T |2 | F = |[C | @ | 3 T TORVANE | PENETRO-
3 2| a | & - - a - o (%) TEST PRESSURE ) METER
om g % ':1 > (TSF) (TSF)
= 1
o
B-10 1 0-2 ub 24 1.75 Lean Clay with Sand (CL)
2 2-4 ub 21 40 17 23 75 2.00 Lean Clay with Sand (CL)
3 4-6 ub 18 3.50 Lean Clay with Sand (CL)
4 6-8 ub 16 3.50 Lean Clay with Sand (CL)
5 8-10 | UD 17 115 1.55 4.00 Lean Clay with Sand (CL)
6 [10-12| UD 18 3.50 Lean Clay with Sand (CL)
B-11 1 0-2 ub 14 2.00 Lean Clay with Sand (CL)
2 2-4 ub 19 1.50 Lean Clay with Sand (CL)
3 4-6 ub 18 40 17 23 72 2.00 Lean Clay with Sand (CL)
4 6-8 ub 20 1.00 Lean Clay with Sand (CL)
5 8-10 | UD 17 2.75 Lean Clay with Sand (CL)
6 |[10-12| UD 17 115 1.30 3.50 Lean Clay with Sand (CL)
B-12 1 0-2 ub 14 26 15 11 72 1.50 Lean Clay with Sand (CL)
2 2-4 ub 17 1.75 Lean Clay with Sand (CL)
3 4-6 ub 21 1.50 Lean Clay with Sand (CL)
4 6-8 ub 17 117 0.55 2.00 Lean Clay with Sand (CL)
5 8-10 | UD 11 26 15 11 1.50 Lean Clay with Sand (CL)
6 |[10-12| UD 25 1.00 Lean Clay with Sand (CL)
JCegend: UD - Undisturbed Sample Extruded in Field AG - Auger Cutting in Field
UL - Undisturbed Sample Extruded in Lab SS - Split Spoon Sample
Designates consolidation test Performed SPT - Standard Penetration Test

ASSOCIATED TESTING LABORATORIES, INC.




TABLE 3 ( cont'd)

ASSOCIATED TESTING LABORATORIES, INC. PROJECT NAME : WATER LINE REPLACEMENT IN BLALOCK AREA
3143 YELLOWSTONE BLVD., HOUSTON, TEXAS 77052 COH WBS NO: S-000035-0193-4
TEL: (713) 748-3717 FAX: (713) 748-3748 CONSULTANT PROJECT NUMBER: G13-195
Sample S S Atterberg Limits UNDRAINED SHEAR STRENGTH (TSF)
. = ~ Q.
o € | g | T
2 — g ] |>_- PERCENT
0] £ 3 g —_ PASSING | UNCONFINED UU TEST
Z r B | 3 s | 2 o | = | SIEVE 200 | COMPRESSION|( CONFINING POCKET |  TYPE OF MATERIAL
T |2 | F = || & | T TORVANE | PENETRO-
3 2| a | & - - a - o (%) TEST PRESSURE ) METER
om g % P > (TSF) (TSF)
= 1
o
B-13 1 0-2 ub 12 30 16 14 60 4.50 Sandy Lean Clay (CL)
2 2-4 | UD 12 4.50 Sandy Lean Clay (CL)
3 4-6 ub 14 4.50 Sandy Lean Clay (CL)
4 6-8 ub 14 118 1.55 4.00 Sandy Lean Clay (CL)
5 8-10 | UD 19 3.50 Sandy Lean Clay (CL)
6 |10-12] UD 20 66 21 45 87 3.75 Fat Clay (CH)
7 |12-14] UD 25 2.00 Fat Clay (CH)
8 |[14-15| UD 26 3.50 Fat Clay (CH)
B-14 1 0-2 | UD 11 4.50 lean Clay with Sand (CL
2 2-4 ubD 9 32 16 16 82 4.50 Lean Clay with Sand (CL)
3 4-6 ub 15 4.50 Lean Clay with Sand (CL)
4 6-8 ub 16 4.50 Lean Clay with Sand (CL)
5 8-10 | UD 17 4.50 Lean Clay with Sand (CL)
6 |[10-12| UD 18 109 2.25 4.50 Fat Clay (CH)
7 |12-14] UD 23 61 21 40 90 3.75 Fat Clay (CH)
B-15 1 0-2 | UD 14 4.50 Sandy Lean Clay (CL)
2 2-4 | UD 12 4.50 Sandy Lean Clay (CL)
3 4-6 ub 13 46 18 28 64 4.50 Sandy Lean Clay (CL)
4 6-8 ub 11 4.50 Sandy Lean Clay (CL)
5 8-10 | UD 17 113 2.15 4.50 Sandy Lean Clay (CL)
JCegend: UD - Undisturbed Sample Extruded in Field AG - Auger Cutting in Field
UL - Undisturbed Sample Extruded in Lab SS - Split Spoon Sample
Designates consolidation test Performed SPT - Standard Penetration Test

ASSOCIATED TESTING LABORATORIES, INC.



TABLE 3 ( cont'd)

ASSOCIATED TESTING LABORATORIES, INC. PROJECT NAME : WATER LINE REPLACEMENT IN BLALOCK AREA
3143 YELLOWSTONE BLVD., HOUSTON, TEXAS 77052 COH WBS NO: S-000035-0193-4
TEL: (713) 748-3717 FAX: (713) 748-3748 CONSULTANT PROJECT NUMBER: G13-195
Sample < | © | Atterberg Limits UNDRAINED SHEAR STRENGTH (TSF)
. ) ~ Q.
o £ E | =
> . 2 g | PERCENT
o g 3 E | E PASSING | UNCONFINED | UU TEST
= r B | 3 s | 2 o | = | SIEVE 200 | COMPRESSION|( CONFINING POCKET |  TYPE OF MATERIAL
g |Q | F = |[C | @ | 3 g TORVANE | PENETRO-
S 2| a | & - - a - o (%) TEST PRESSURE ) METER
@ L o E | > (TSF) (TSF)
= 1
o
B16 | 1 | 02 | UD 18 2.00 | Fat Clay with Sand (CH)
2 | 24 [ UD 19 2.00 | Fat Clay with Sand (CH)
3 | 46 | UD 20 56 | 20 | 36 75 2.00 | Fat Clay with Sand (CH)
4 [ 68 | UD 18 3.00 | Fat Clay with Sand (CH)
5 | 810 | UD 20 | 109 1.40 350 | Fat Clay with Sand (CH)
6 [10-12] UD 23 275 | Fat Clay with Sand (CH)
B17 | 1 | 02 | UD 13 450 | Lean Clay with Sand (CL)
2 | 24 [ UD 11 33 | 16 | 17 78 450 | Lean Clay with Sand (CL)
3 | 46 | UD 21 250 | Lean Clay with Sand (CL)
4 [ 68 | UD 21 400 | Lean Clay with Sand (CL)
5 [ 810 | UD 21 | 109 1.00 350 | Lean Clay with Sand (CL)
B18 | 1 | 02 | UD 14 35 | 16 | 19 72 450 | Lean Clay with Sand (CL)
2 | 24 [ UD 8 450 | Lean Clay with Sand (CL)
3 | 46 | UD 16 350 | Lean Clay with Sand (CL)
4 [ 68 | UD 19 350 | Lean Clay with Sand (CL)
5 | 810 | UD 26 64 | 21 | 43 175 | Fat Clay with Sand (CH)
6 [10-12] UD 27 | 96 0.25 1.00 | Fat Clay with Sand (CH)
JCegend: UD - Undisturbed Sample Extruded in Field AG - Auger Cutting in Field

UL - Undisturbed Sample Extruded in Lab
Designates consolidation test Performed

SS - Split Spoon Sample
SPT - Standard Penetration Test

ASSOCIATED TESTING LABORATORIES, INC.




TABLE 3 ( cont'd)

ASSOCIATED TESTING LABORATORIES, INC. PROJECT NAME : WATER LINE REPLACEMENT IN BLALOCK AREA
3143 YELLOWSTONE BLVD., HOUSTON, TEXAS 77052 COH WBS NO: S-000035-0193-4
TEL: (713) 748-3717 FAX: (713) 748-3748 CONSULTANT PROJECT NUMBER: G13-195
Sample S S Atterberg Limits UNDRAINED SHEAR STRENGTH (TSF)
e € | g | 2
= £ g = '>_- l;EAF;gﬁ\TGT UNCONFINED UU TEST
g r |g 3 5| 2 4 | = | = |SIEVE 200 |[COMPRESSION|( CONFINING POCKET |  TYPE OF MATERIAL
T SlE S| =92 | @ I B TORVANE | PENETRO-
= e > - x a (%) TEST PRESSURE ) METER
@ w & Eol > (TSF) (TSF)
= 1
o
B-19 1 0-2 ub 15 4.00 Fat Clay with Sand (CH)
2 2-4 ub 16 2.75 Fat Clay with Sand (CH)
3 4-6 ub 16 51 19 32 76 4.00 Fat Clay with Sand (CH)
4 6-8 ub 17 4.00 Fat Clay with Sand (CH)
5 8-10 | UD 22 105 1.40 3.50 Fat Clay with Sand (CH)
B-20 1 0-2 ub 13 37 17 20 73 4.50 Lean Clay with Sand (CL)
2 2-4 ub 10 4.50 Lean Clay with Sand (CL)
3 4-6 ub 17 3.50 Lean Clay with Sand (CL)
4 6-8 ub 32 2.00 Fat Clay (CH)
5 8-10 | UD 30 75 23 52 91 2.00 Fat Clay (CH)
6 |[10-12| UD 18 3.75 Fat Clay (CH)
7 |12-14] UD 23 104 1.10 3.50 Fat Clay (CH)
8 |[14-16| UD 21 3.50 Fat Clay (CH)
9 [16-18| UD 24 2.75 Fat Clay (CH)
10 | 18-20| UD 20 109 1.69(0.94) 4.00 Fat Clay (CH)
11 | 23-25| UD 21 103 31 16 15 0.50 2.00 Lean Clay with Sand (CL)
B-21 1 0-2 ub 14 45 18 27 72 4.50 Lean Clay with Sand (CL)
2 2-4 ub 12 4.50 Lean Clay with Sand (CL)
3 4-6 ub 15 4.50 Lean Clay with Sand (CL)
4 6-8 ub 16 4.50 Lean Clay with Sand (CL)
5 8-10 | UD 17 48 18 30 82 4.00 Lean Clay with Sand (CL)
6 |[10-12| UD 16 4.00 Lean Clay with Sand (CL)
7 |12-14] UD 19 111 1.55 4.00 Lean Clay with Sand (CL)
8 |[14-16| UD 21 4.50 Lean Clay with Sand (CL)
9 [16-18| UD 23 3.00 Lean Clay with Sand (CL)
10 | 18-20| UD 23 106 1.15 (0.94) 3.50 Lean Clay with Sand (CL)
11 | 23-25| UD 28 97 42 18 24 0.65 2.00 Lean Clay with Sand (CL)
[regend: UD - Undisturbed Sample Extruded in Field AG - Auger Cutting in Field
UL - Undisturbed Sample Extruded in Lab SS - Split Spoon Sample
Designates consolidation test Performed SPT - Standard Penetration Test

ASSOCIATED TESTING LABORATORIES, INC.




TABLE 3 ( cont'd)

ASSOCIATED TESTING LABORATORIES, INC. PROJECT NAME : WATER LINE REPLACEMENT IN BLALOCK AREA
3143 YELLOWSTONE BLVD., HOUSTON, TEXAS 77052 COH WBS NO: S-000035-0193-4
TEL: (713) 748-3717 FAX: (713) 748-3748 CONSULTANT PROJECT NUMBER: G13-195
Sample S S Atterberg Limits UNDRAINED SHEAR STRENGTH (TSF)
. = ~ Q.
o € | g | T
> — g ] t PERCENT
o £ 3 g —_ PASSING | UNCONFINED UU TEST
Z |glx|al| s S| 2 | 2| o | = |SIEVE 200 |COMPRESSION| ( CONFINING POCKET |  TYPE OF MATERIAL
o - > - w o o o TORVANE | PENETRO-
o = o “ - e a (%) TEST PRESSURE ) METER
om g % ':1 > (TSF) (TSF)
= 1
o
B-22 1 0-2 ub 16 2.75 Lean Clay with Sand (CL)
2 2-4 ub 14 2.50 Lean Clay with Sand (CL)
3 4-6 ub 18 46 18 28 78 1.75 Lean Clay with Sand (CL)
4 6-8 ub 18 2.00 Lean Clay with Sand (CL)
5 8-10 | UD 21 2.00 Lean Clay with Sand (CL)
6 [10-11]| UD 18 108 0.50 2.00 Lean Clay with Sand (CL)
B-23 1 0-2 | UD 17 3.50 Lean Clay with Sand (CL)
2 2-4 ub 17 4.00 Lean Clay with Sand (CL)
3 4-6 ub 17 43 18 25 76 3.00 Lean Clay with Sand (CL)
4 6-8 ub 19 2.50 Lean Clay with Sand (CL)
5 8-10 | UD 18 4.00 Lean Clay with Sand (CL)
6 |[10-12| UD 20 110 0.90 2.25 Lean Clay with Sand (CL)
7 |12-14] UD 27 2.75 Lean Clay with Sand (CL)
8 |[14-16| UD 20 34 16 18 3.50 Lean Clay with Sand (CL)
9 [16-17| UD 23 4.00 Lean Clay with Sand (CL)
B-24 1 0-2 ub 19 1.50 Lean Clay with Sand (CL)
2 2-4 ub 19 44 18 26 79 1.50 Lean Clay with Sand (CL)
3 4-6 ub 18 1.75 Lean Clay with Sand (CL)
4 6-8 ub 20 1.00 Lean Clay with Sand (CL)
5 8-10 | UD 21 108 0.85 2.25 Lean Clay with Sand (CL)
6 [10-11]| SS 21 1.75 Lean Clay with Sand (CL)
JCegend: UD - Undisturbed Sample Extruded in Field AG - Auger Cutting in Field
UL - Undisturbed Sample Extruded in Lab SS - Split Spoon Sample
Designates consolidation test Performed SPT - Standard Penetration Test

ASSOCIATED TESTING LABORATORIES, INC.




TABLE 3 ( cont'd)

ASSOCIATED TESTING LABORATORIES, INC. PROJECT NAME : WATER LINE REPLACEMENT IN BLALOCK AREA
3143 YELLOWSTONE BLVD., HOUSTON, TEXAS 77052 COH WBS NO: S-000035-0193-4
TEL: (713) 748-3717 FAX: (713) 748-3748 CONSULTANT PROJECT NUMBER: G13-195
Sample 9 f Atterberg Limits UNDRAINED SHEAR STRENGTH (TSF)
e € | g | 2
= £ g = '>'- el UNCONFINED UU TEST
o 3 E = PASSING
Z r |g 3 S| 2 | 2| o | = |SIEVE 200 |COMPRESSION| ( CONFINING POCKET |  TYPE OF MATERIAL
o—c o [ > = © w o a o TORVANE | PENETRO-
& > B > - - a (%) TEST PRESSURE ) METER
@ w & Eol > (TSF) (TSF)
= 1
(=]
B-25 1 0-2 { UD 13 23 15 8 62 1.75 Sandy Lean Clay (CL)
2 2-4 | UD 15 111 0.45 1.25 Sandy Lean Clay (CL)
3 4-6 | UD 17 1.50 Sandy Lean Clay (CL)
4 6-8 | UD 17 2.75 Sandy Lean Clay (CL)
5 1810 ] UD 21 3.00 Sandy Lean Clay (CL)
6 [10-12] UD 20 108 1.10 3.50 Sandy Lean Clay (CL)
7 112-14] UD 22 45 18 27 70 2.50 Sandy Lean Clay (CL)
8 |14-16] UD 24 1.50 Sandy Lean Clay (CL)
9 |16-18] UD 25 98 0.65 (0.79) 2.00 Sandy Lean Clay (CL)
10 | 18-20| UD 23 27 15 12 1.00 Sandy Lean Clay (CL)
B-26 1 0-2 | UD 9 4.50 Sandy Lean Clay (CL)
2 2-4 | UD 10 33 16 17 64 4.50 Sandy Lean Clay (CL)
3 4-6 | UD 12 4.50 Sandy Lean Clay (CL)
4 6-8 | UD 12 4.50 Sandy Lean Clay (CL)
5 [ 810 ] UD 11 41 17 24 4.50 Sandy Lean Clay (CL)
6 |10-12] UD 12 4.50 Sandy Lean Clay (CL)
7 |12-14] UD 11 118 1.30 3.50 Sandy Lean Clay (CL)
8 |14-16] SS 18 18 Silty Sand (SM)
9 |16-18] SS 18 Silty Sand (SM)
B-27 1 0-2 | UD 18 35 16 19 72 1.75 Lean Clay with Sand (CL)
2 2-4 | UD 16 115 0.55 2.00 Lean Clay with Sand (CL)
3 4-6 | UD 17 1.50 Lean Clay with Sand (CL)
4 6-8 | UD 20 1.50 Lean Clay with Sand (CL)
5 [ 810 ] UD 24 1.50 Lean Clay with Sand (CL)
6 |10-12] UD 22 2.50 Lean Clay with Sand (CL)
7 112-14] UD 24 102 1.10 3.50 Lean Clay with Sand (CL)
8 |14-16] UD 22 40 17 23 82 3.00 Lean Clay with Sand (CL)
9 |16-18] UD 22 105 1.30 (0.79) 4.00 Lean Clay with Sand (CL)
10 | 18-20| UD 22 3.50 Lean Clay with Sand (CL)
11 | 23-25( UD 26 101 26 15 11 0.30 0.75 Lean Clay with Sand (CL)
[Cegend: UD - Undisturbed Sample Extruded in Field AG - Auger Cutting in Field
UL - Undisturbed Sample Extruded in Lab SS - Split Spoon Sample
Designates consolidation test Performed SPT - Standard Penetration Test

ASSOCIATED TESTING LABORATORIES, INC.




TABLE 3 ( cont'd)

ASSOCIATED TESTING LABORATORIES, INC. PROJECT NAME : WATER LINE REPLACEMENT IN BLALOCK AREA
3143 YELLOWSTONE BLVD., HOUSTON, TEXAS 77052 COH WBS NO: S-000035-0193-4
TEL: (713) 748-3717 FAX: (713) 748-3748 CONSULTANT PROJECT NUMBER: G13-195
Sample S S Atterberg Limits UNDRAINED SHEAR STRENGTH (TSF)
. = ~ Q.
o € | g | T
> — g ] |>_- PERCENT
0] £ 3 g —_ PASSING | UNCONFINED UU TEST
Z |z |8 | 3 s | 2 o | = | SIEVE 200 | COMPRESSION|( CONFINING POCKET | - TYPE OF MATERIAL
T |2 | F = |[C | @ | 3 T TORVANE | PENETRO-
3 2| a | & - - a - o (%) TEST PRESSURE ) METER
om g % ':1 > (TSF) (TSF)
= o
o
B-28 1 0-2 ub 14 4.50 Lean Clay with Sand (CL)
2 2-4 ub 13 39 17 22 73 4.50 Lean Clay with Sand (CL)
3 4-6 ub 14 118 1.90 4.25 Lean Clay with Sand (CL)
4 6-8 ub 14 4.00 Lean Clay with Sand (CL)
5 8-10 | UD 20 1.75 Lean Clay with Sand (CL)
6 [10-12| UD 24 103 0.60 2.00 Lean Clay with Sand (CL)
7 |12-14] UD 22 57 20 37 95 2.00 Fat Clay (CH)
8 |[14-16| UD 22 105 0.95 2.25 Fat Clay (CH)
9 [16-18| UD 23 105 1.16 (0.79) 2.00 Fat Clay (CH)
10 | 18-20| UD 26 1.00 Lean Clay with Sand (CL)
11 | 23-25| UD 24 32 16 16 85 1.00 Lean Clay with Sand (CL)
B-29 1 0-2 ub 14 2.50 Lean Clay with Sand (CL)
2 2-4 ub 16 1.75 Lean Clay with Sand (CL)
3 4-6 ub 17 42 18 24 75 2.50 Lean Clay with Sand (CL)
4 6-8 ub 17 3.50 Lean Clay with Sand (CL)
5 8-10 | UD 20 112 0.85 2.00 Lean Clay with Sand (CL)
B-30 1 0-2 ub 12 4.00 Lean Clay with Sand (CL)
2 2-4 ub 12 37 17 20 71 4.50 Lean Clay with Sand (CL)
3 4-6 ub 18 2.00 Lean Clay with Sand (CL)
4 6-8 ub 19 2.00 Lean Clay with Sand (CL)
5 8-10 | UD 20 110 0.95 2.25 Lean Clay with Sand (CL)
JCegend: UD - Undisturbed Sample Extruded in Field AG - Auger Cutting in Field
UL - Undisturbed Sample Extruded in Lab SS - Split Spoon Sample
Designates consolidation test Performed SPT - Standard Penetration Test

ASSOCIATED TESTING LABORATORIES, INC.




TABLE 3 ( cont'd)

ASSOCIATED TESTING LABORATORIES, INC. PROJECT NAME : WATER LINE REPLACEMENT IN BLALOCK AREA
3143 YELLOWSTONE BLVD., HOUSTON, TEXAS 77052 COH WBS NO: S-000035-0193-4
TEL: (713) 748-3717 FAX: (713) 748-3748 CONSULTANT PROJECT NUMBER: G13-195
Sample S S Atterberg Limits UNDRAINED SHEAR STRENGTH (TSF)
. = = (=3
o = g Nt
2 —_ g ] t PERCENT
o £ 3 g —_ PASSING | UNCONFINED UU TEST
Z r B | 3 s | 2 o | = | SIEVE 200 | COMPRESSION|( CONFINING POCKET |  TYPE OF MATERIAL
o o - - © w - o TORVANE | PENETRO-
S 4 o t - = o - a (%) TEST PRESSURE ) METER
om g % ':1 > (TSF) (TSF)
= 1
o
B-31 1 0-2 ub 12 4.50 Lean Clay with Sand (CL)
2 2-4 ub 13 45 18 27 83 4.50 Lean Clay with Sand (CL)
3 4-6 ub 16 4.00 Lean Clay with Sand (CL)
4 6-8 ub 14 4.00 Lean Clay with Sand (CL)
5 8-10 | UD 15 114 1.70 4.00 Lean Clay with Sand (CL)
6 [10-12| UD 28 50 19 31 92 2.75 Fat Clay (CH)
7 |12-13] UD 27 3.00 Fat Clay (CH)
B-32 1 0-2 ub 15 32 16 16 67 4.00 Sandy Lean Clay (CL)
2 2-4 ub 15 4.00 Sandy Lean Clay (CL)
3 4-6 ub 14 2.50 Sandy Lean Clay (CL)
4 6-8 ub 15 3.75 Sandy Lean Clay (CL)
5 8-10 | UD 18 111 1.15 3.50 Sandy Lean Clay (CL)
6 |[10-12| UD 20 54 19 35 84 2.50 Fat Clay with Sand (CH)
7 |12-14] UD 25 105 1.52 (0.65) 4.00 Fat Clay with Sand (CH)
8 |[14-15| UD 23 2.50 Fat Clay with Sand (CH)
B-33 1 0-2 ub 19 1.50 Lean Clay with Sand (CL)
2 2-4 ub 16 42 18 24 80 3.00 Lean Clay with Sand (CL)
3 4-6 ub 15 4.00 Lean Clay with Sand (CL)
4 6-8 ub 17 2.50 Lean Clay with Sand (CL)
5 8-10 | UD 22 104 0.60 2.00 Lean Clay with Sand (CL)
JCegend: UD - Undisturbed Sample Extruded in Field AG - Auger Cutting in Field
UL - Undisturbed Sample Extruded in Lab SS - Split Spoon Sample
Designates consolidation test Performed SPT - Standard Penetration Test

ASSOCIATED TESTING LABORATORIES, INC.




TABLE 3 ( cont'd)

ASSOCIATED TESTING LABORATORIES, INC. PROJECT NAME : WATER LINE REPLACEMENT IN BLALOCK AREA
3143 YELLOWSTONE BLVD., HOUSTON, TEXAS 77052 COH WBS NO: S-000035-0193-4
TEL: (713) 748-3717 FAX: (713) 748-3748 CONSULTANT PROJECT NUMBER: G13-195
Sample S S Atterberg Limits UNDRAINED SHEAR STRENGTH (TSF)
. = ~ Q.
o € | g | T
> — g ] |>_- PERCENT
0] £ 3 g —_ PASSING | UNCONFINED UU TEST
Z r B | 3 s | 2 o | = | SIEVE 200 | COMPRESSION | ( CONFINING POCKET |  TYPE OF MATERIAL
T |2 | F = |[C | @ | 3 T TORVANE | PENETRO-
S |Z2la | & ]| E e | a8 | 2| (%) TEST PRESSURE ) METER
om g % ':1 > (TSF) (TSF)
= 1
o
B-34 1 0-2 | UD 11 4.50 Sandy Lean Clay (CL)
2 2-4 ub 9 34 16 18 69 4.50 Sandy Lean Clay (CL)
3 4-6 ub 10 4.50 Sandy Lean Clay (CL)
4 6-8 ub 11 4.50 Sandy Lean Clay (CL)
5 8-10 | UD 17 115 1.05 3.50 Sandy Lean Clay (CL)
B-35 1 0-2 ub 12 4.50 Sandy Lean Clay (CL)
2 2-4 ub 13 4.50 Sandy Lean Clay (CL)
3 4-6 ub 10 33 16 17 69 4.50 Sandy Lean Clay (CL)
4 6-8 ub 10 4.50 Sandy Lean Clay (CL)
5 8-10 | UD 13 121 1.30 3.50 Sandy Lean Clay (CL)
B-36 1 0-2 ub 10 4.50 Sandy Lean Clay (CL)
2 2-4 ub 12 38 17 21 70 4.50 Sandy Lean Clay (CL)
3 4-6 ub 10 120 1.85 4.00 Sandy Lean Clay (CL)
4 6-8 ub 11 4.50 Sandy Lean Clay (CL)
5 ] 810 | UD 11 4.50 Sandy Lean Clay (CL)
JCegend: UD - Undisturbed Sample Extruded in Field AG - Auger Cutting in Field
UL - Undisturbed Sample Extruded in Lab SS - Split Spoon Sample
Designates consolidation test Performed SPT - Standard Penetration Test

ASSOCIATED TESTING LABORATORIES, INC.




TABLE 3 ( cont'd)

ASSOCIATED TESTING LABORATORIES, INC. PROJECT NAME : WATER LINE REPLACEMENT IN BLALOCK AREA
3143 YELLOWSTONE BLVD., HOUSTON, TEXAS 77052 COH WBS NO: S-000035-0193-4
TEL: (713) 748-3717 FAX: (713) 748-3748 CONSULTANT PROJECT NUMBER: G13-195
Sample S S Atterberg Limits UNDRAINED SHEAR STRENGTH (TSF)
. = = (=3
o = g Nt
2 —_ g fri] |>_- PERCENT
o £ 3 g —_ PASSING | UNCONFINED UU TEST
Z |z |8 | 3 s | 2 o | = | SIEVE 200 | COMPRESSION|( CONFINING POCKET |  TYPE OF MATERIAL
o o - - © w - o TORVANE | PENETRO-
3 2| a | & - - a -l o (%) TEST PRESSURE ) METER
om g % ':1 > (TSF) (TSF)
= 1
o
B-37 1 0-2 ub 9 35 16 19 70 4.50 Sandy Lean Clay (CL)
2 2-4 ub 9 4.50 Sandy Lean Clay (CL)
3 4-6 ub 16 4.00 Sandy Lean Clay (CL)
4 6-8 ub 18 3.50 Sandy Lean Clay (CL)
5 8-10 | UD 18 113 1.45 3.50 Sandy Lean Clay (CL)
6 [10-12| UD 27 74 23 51 93 3.50 Fat Clay (CH)
7 |12-13] UD 21 4.50 Fat Clay (CH)
B-38 1 0-2 ub 11 36 17 19 71 4.50 Lean Clay with Sand (CL)
2 2-4 ub 10 4.50 Lean Clay with Sand (CL)
3 4-6 ub 10 4.50 Lean Clay with Sand (CL)
4 6-8 ub 13 4.50 Lean Clay with Sand (CL)
5 8-10 | UD 13 119 2.25 4.50 Lean Clay with Sand (CL)
6 |[10-12| UD 23 4.00 Lean Clay with Sand (CL)
7 |12-14] UD 20 45 18 27 78 4.00 Lean Clay with Sand (CL)
8 |[14-16| UD 29 98 1.21 (0.72) 3.50 Lean Clay with Sand (CL)
9 [16-17| UD 24 4.00 Lean Clay with Sand (CL)
B-39 1 0-2 ub 13 31 16 15 68 4.50 Sandy Lean Clay (CL)
2 2-4 ub 13 4.50 Sandy Lean Clay (CL)
3 4-6 ub 12 4.50 Sandy Lean Clay (CL)
4 6-8 ub 14 115 2.20 4.50 Sandy Lean Clay (CL)
5 ] 8-10 | UD 17 4.50 Sandy Lean Clay (CL)
JCegend: UD - Undisturbed Sample Extruded in Field AG - Auger Cutting in Field
UL - Undisturbed Sample Extruded in Lab SS - Split Spoon Sample
Designates consolidation test Performed SPT - Standard Penetration Test

ASSOCIATED TESTING LABORATORIES, INC.




TABLE 3 ( cont'd)

ASSOCIATED TESTING LABORATORIES, INC. PROJECT NAME : WATER LINE REPLACEMENT IN BLALOCK AREA
3143 YELLOWSTONE BLVD., HOUSTON, TEXAS 77052 COH WBS NO: S-000035-0193-4
TEL: (713) 748-3717 FAX: (713) 748-3748 CONSULTANT PROJECT NUMBER: G13-195
Sample S S Atterberg Limits UNDRAINED SHEAR STRENGTH (TSF)
. = ~ Q.
o € | g | T
> . g 5 |>_- PERCENT
0] £ 3 g —_ PASSING | UNCONFINED UU TEST
Z r B | 3 s | 2 o | = | SIEVE 200 | COMPRESSION|( CONFINING POCKET |  TYPE OF MATERIAL
g [Q|F|&E| =S| & |4 T TORVANE | PENETRO-
S |Z2la | & ]| E e | a8 | 2| (%) TEST PRESSURE ) METER
@ o] S | 5| > (TSF) (TSF)
= 1
o
B-40 1 0-2 ub 19 1.50 Sandy Lean Clay (CL)
2 2-4 ub 17 39 17 22 70 2.00 Sandy Lean Clay (CL)
3 4-6 ub 18 1.75 Sandy Lean Clay (CL)
4 6-8 ub 18 1.50 Sandy Lean Clay (CL)
5 8-10 | UD 15 119 1.70 4.00 Sandy Lean Clay (CL)
B-41 1 0-2 ub 14 35 16 19 64 3.00 Sandy Lean Clay (CL)
2 2-4 ub 15 4.00 Sandy Lean Clay (CL)
3 4-6 ub 14 4.00 Sandy Lean Clay (CL)
4 6-8 ub 17 2.50 Sandy Lean Clay (CL)
5 8-10 | UD 15 115 1.25 3.50 Sandy Lean Clay (CL)
6 |10-12] UD 16 43 18 25 51 2.50 Sandy Lean Clay (CL)
7 |12-13] UD 17 3.00 Sandy Lean Clay (CL)
B-42 1 0-2 [ UD 12 4.50 Sandy Lean Clay(CL)
2 2-4 ub 16 33 16 17 70 3.00 Sandy Lean Clay(CL)
3 4-6 ub 16 4.00 Sandy Lean Clay(CL)
4 6-8 | UD 17 3.50 Sandy Lean Clay(CL)
5 8-10 | UD 17 114 1.10 3.50 Sandy Lean Clay(CL)
JCegend: UD - Undisturbed Sample Extruded in Field AG - Auger Cutting in Field
UL - Undisturbed Sample Extruded in Lab SS - Split Spoon Sample
Designates consolidation test Performed SPT - Standard Penetration Test

ASSOCIATED TESTING LABORATORIES, INC.




TABLE 3 ( cont'd)

ASSOCIATED TESTING LABORATORIES, INC. PROJECT NAME : WATER LINE REPLACEMENT IN BLALOCK AREA
3143 YELLOWSTONE BLVD., HOUSTON, TEXAS 77052 COH WBS NO: S-000035-0193-4
TEL: (713) 748-3717 FAX: (713) 748-3748 CONSULTANT PROJECT NUMBER: G13-195
Sample S S Atterberg Limits UNDRAINED SHEAR STRENGTH (TSF)
. = ~ Q.
o € | g | T
2 —_ g ] |>_- PERCENT
0] £ 3 g —_ PASSING | UNCONFINED UU TEST
Z r B | 3 s | 2 o | = | SIEVE 200 | COMPRESSION|( CONFINING POCKET |  TYPE OF MATERIAL
T |2 | F = |[C | @ | 3 T TORVANE | PENETRO-
S |Z2la | & ]| E e | a8 | 2| (%) TEST PRESSURE ) METER
om g % ':1 > (TSF) (TSF)
= 1
o
B-43 1 0-2 ub 13 28 15 13 66 4.50 Sandy Lean Clay (CL)
2 2-4 | UD 11 4.00 Sandy Lean Clay (CL)
3 4-6 ub 16 3.50 Sandy Lean Clay (CL)
4 6-8 ub 15 3.50 Sandy Lean Clay (CL)
5 8-10 | UD 18 114 0.85 2.50 Sandy Lean Clay (CL)
B-44 1 0-2 ub 15 3.00 Sandy Lean Clay (CL)
2 2-4 ub 14 31 16 15 61 3.50 Sandy Lean Clay (CL)
3 4-6 ub 15 3.50 Sandy Lean Clay (CL)
4 6-8 ub 15 117 1.30 3.50 Sandy Lean Clay (CL)
5 ] 810 | UD 14 4.50 Sandy Lean Clay (CL)
B-45 1 0-2 ub 15 3.00 Sandy Lean Clay(CL)
2 2-4 ub 15 3.50 Sandy Lean Clay(CL)
3 4-6 ub 15 32 16 16 62 2.50 Sandy Lean Clay(CL)
4 6-8 ub 16 2.75 Sandy Lean Clay(CL)
5 8-10 | UD 16 36 17 19 70 2.75 Sandy Lean Clay(CL)
6 |[10-12| UD 15 116 1.05 3.50 Sandy Lean Clay(CL)
JCegend: UD - Undisturbed Sample Extruded in Field AG - Auger Cutting in Field
UL - Undisturbed Sample Extruded in Lab SS - Split Spoon Sample
Designates consolidation test Performed SPT - Standard Penetration Test

ASSOCIATED TESTING LABORATORIES, INC.




TABLE 3 ( cont'd)

ASSOCIATED TESTING LABORATORIES, INC. PROJECT NAME : WATER LINE REPLACEMENT IN BLALOCK AREA
3143 YELLOWSTONE BLVD., HOUSTON, TEXAS 77052 COH WBS NO: S-000035-0193-4
TEL: (713) 748-3717 FAX: (713) 748-3748 CONSULTANT PROJECT NUMBER: G13-195
Sample S S Atterberg Limits UNDRAINED SHEAR STRENGTH (TSF)
. = ~ Q.
o € | g | T
2 —_ g fri] |>_- PERCENT
o £ 3 g —_ PASSING | UNCONFINED UU TEST
Z |z |8 | 3 s | 2 o | = | SIEVE 200 | COMPRESSION|( CONFINING POCKET |  TYPE OF MATERIAL
o o - - © w - o TORVANE | PENETRO-
S 4 o |>_- - = o - a (%) TEST PRESSURE ) METER
om g % ':1 > (TSF) (TSF)
= 1
o
B-46 1 0-2 ub 16 2.50 Sandy Lean Clay (CL)
2 2-4 ub 17 28 15 13 68 2.50 Sandy Lean Clay (CL)
3 4-6 ub 19 3.00 Sandy Lean Clay (CL)
4 6-8 ub 16 113 1.00 3.50 Sandy Lean Clay (CL)
5 8-10 | UD 15 117 2.05(0.43) 4.00 Sandy Lean Clay (CL)
6 [10-12| UD 16 46 18 28 4.00 Sandy Lean Clay (CL)
B-47 1 0-2 ub 16 30 16 14 66 1.50 Sandy Lean Clay (CL)
2 2-4 ub 20 2.00 Sandy Lean Clay (CL)
3 4-6 ub 18 1.50 Sandy Lean Clay (CL)
4 6-8 ub 15 112 0.65 2.00 Sandy Lean Clay (CL)
5 8-10 | UD 16 47 19 29 2.50 Sandy Lean Clay (CL)
6 |10-12] UD 19 111 1.37 (0.58) 3.00 Sandy Lean Clay (CL)
B-48 1 0-2 { UD 14 2.50 Sandy Lean Clay (CL)
2 2-4 ub 14 33 16 17 56 4.00 Sandy Lean Clay (CL)
3 4-6 ub 15 4.00 Sandy Lean Clay (CL)
4 6-8 ub 15 4.00 Sandy Lean Clay (CL)
5 8-10 | UD 14 119 1.10 3.50 Sandy Lean Clay (CL)
6 |[10-12| UD 17 42 18 24 3.50 Sandy Lean Clay (CL)
JCegend: UD - Undisturbed Sample Extruded in Field AG - Auger Cutting in Field
UL - Undisturbed Sample Extruded in Lab SS - Split Spoon Sample
Designates consolidation test Performed SPT - Standard Penetration Test

ASSOCIATED TESTING LABORATORIES, INC.




TABLE 3 ( cont'd)

ASSOCIATED TESTING LABORATORIES, INC. PROJECT NAME : WATER LINE REPLACEMENT IN BLALOCK AREA
3143 YELLOWSTONE BLVD., HOUSTON, TEXAS 77052 COH WBS NO: S-000035-0193-4
TEL: (713) 748-3717 FAX: (713) 748-3748 CONSULTANT PROJECT NUMBER: G13-195
Sample S S Atterberg Limits UNDRAINED SHEAR STRENGTH (TSF)
. = ~ Q.
o € | g | T
2 —_ g ] |>_- PERCENT
0] £ 3 g —_ PASSING | UNCONFINED UU TEST
Z r B | 3 s | 2 o | = | SIEVE 200 | COMPRESSION|( CONFINING POCKET |  TYPE OF MATERIAL
T |2 | F = || & | T TORVANE | PENETRO-
3 2| a | & - - a - o (%) TEST PRESSURE ) METER
om g % '3: > (TSF) (TSF)
= 1
o
B-49 1 0-2 ub 19 40 17 23 67 1.75 Sandy Lean Clay (CL)
2 2-4 ub 16 3.50 Sandy Lean Clay (CL)
3 4-6 ub 18 2.50 Sandy Lean Clay (CL)
4 6-8 | UD 17 3.50 Sandy Lean Clay (CL)
5 8-10 | UD 15 44 18 26 4.00 Sandy Lean Clay (CL)
6 [10-12| UD 16 118 1.56(0.58) 3.00 Sandy Lean Clay (CL)
B-50 1 0-2 ub 9 27 15 12 70 4.50 Sandy Lean Clay (CL)
2 2-4 | UD 11 4.50 Sandy Lean Clay (CL)
3 4-6 ub 10 4.50 Sandy Lean Clay (CL)
4 6-8 ub 12 4.50 Sandy Lean Clay (CL)
5 8-10 | UD 14 121 1.90 4.00 Sandy Lean Clay (CL)
6 |10-12] UD 20 53 19 34 94 4.50 Fat Clay (CH)
7 |12-13| UD 22 4.50 Fat Clay (CH)
B-51 1 0-2 ub 15 3.00 Sandy Lean Clay (CL)
2 2-4 ub 15 3.00 Sandy Lean Clay (CL)
3 4-6 ub 14 36 17 19 69 3.50 Sandy Lean Clay (CL)
4 6-8 | UD 17 3.00 Sandy Lean Clay (CL)
5 8-10 | UD 17 113 0.65 3.50 Sandy Lean Clay (CL)
JCegend: UD - Undisturbed Sample Extruded in Field AG - Auger Cutting in Field
UL - Undisturbed Sample Extruded in Lab SS - Split Spoon Sample
Designates consolidation test Performed SPT - Standard Penetration Test

ASSOCIATED TESTING LABORATORIES, INC.




TABLE 3 ( cont'd)

ASSOCIATED TESTING LABORATORIES, INC. PROJECT NAME : WATER LINE REPLACEMENT IN BLALOCK AREA
3143 YELLOWSTONE BLVD., HOUSTON, TEXAS 77052 COH WBS NO: S-000035-0193-4
TEL: (713) 748-3717 FAX: (713) 748-3748 CONSULTANT PROJECT NUMBER: G13-195
Sample S S Atterberg Limits UNDRAINED SHEAR STRENGTH (TSF)
. = ~ Q.
o € | g | T
2 —_ g ] |>_- PERCENT
0] £ 3 g —_ PASSING | UNCONFINED UU TEST
Z r B | 3 s | 2 o | = | SIEVE 200 | COMPRESSION|( CONFINING POCKET |  TYPE OF MATERIAL
T |2 | F = |[C | @ | 3 T TORVANE | PENETRO-
3 2| a | & - - a - o (%) TEST PRESSURE ) METER
om g % ':1 > (TSF) (TSF)
= 1
o
B-52 1 0-2 | UD 14 3.00 Sandy Lean Clay (CL)
2 2-4 ub 15 27 15 12 66 2.50 Sandy Lean Clay (CL)
3 4-6 ub 15 3.25 Sandy Lean Clay (CL)
4 6-8 ub 14 4.00 Sandy Lean Clay (CL)
5 8-10 | UD 16 111 0.50 2.00 Sandy Lean Clay (CL)
B-53 1 0-2 ub 11 31 16 15 74 4.50 Lean Clay with Sand (CL)
2 2-4 ub 11 4.50 Lean Clay with Sand (CL)
3 4-6 ub 11 4.50 Lean Clay with Sand (CL)
4 6-8 ub 12 117 1.65 4.00 Lean Clay with Sand (CL)
5 8-10 | UD 15 3.25 Lean Clay with Sand (CL)
B-54 1 0-2 ub 19 3.00 Fat Clay with Sand (CH)
2 2-4 ub 18 51 19 32 74 3.75 Fat Clay with Sand (CH)
3 4-6 ub 13 4.00 Fat Clay with Sand (CH)
4 6-8 ub 13 4.00 Fat Clay with Sand (CH)
5 8-10 | UD 15 118 1.65 4.00 Fat Clay with Sand (CH)
6 |[10-12| UD 28 79 23 56 85 3.50 Fat Clay with Sand (CH)
7 |12-13] UD 20 4.50 Fat Clay with Sand (CH)
JCegend: UD - Undisturbed Sample Extruded in Field AG - Auger Cutting in Field
UL - Undisturbed Sample Extruded in Lab SS - Split Spoon Sample
Designates consolidation test Performed SPT - Standard Penetration Test

ASSOCIATED TESTING LABORATORIES, INC.




TABLE 4.1
Marston Soil Coefficients (Cy) for Trench Conduits

A =Ku'= o 1924 Granular materials without cohesion

B =Kul=+ 185 Maximum for sand and gravel
C=Ku'=+130 Maximum for saturated top soil

D=Ku'=¢130 Ordinary maximum for clay
E=Ky'=+110 Maximum for saturated clay

He, | & 8 | ¢ | o | £ |I", | A 8| c | D | E
005 | 0050 | 0060 | 0050 | 0050 | 0060 | | 300 | 1780 | 1904 | 1978 | 2083 | 2.1%
010 | 0098 | 0038 |0098 | 0099 |0099 | | 310 | 1810 | 1941 | 2018 | 2128 | 2047
015 |0.046 | 0.146 |0.047 |0.47 [0.048 | [320 | 1840 | 1976 | 2057 | 2172 | 297
020|019 | 0194 | 0194 |01% |0.1% | 330 | 1869 | 2010 | 2095 | 2215 | 2.346
025|028 | 0240 | 0241 | 0242 | 0243 | 340 | 18% | 2044 | 2031 | 2057 | 2.304
030 | 0283 | 0285 | 0287 |0289 | 0290 | | 350 | 1923 | 2076 | 2167 | 2208 | 2.441
0% 0327 | 0331 |03% |03% |03%7 | | 360 | 1948 | 2107 | 201 | 2338 | 2487
040 |0371 | 0375 |0377 | 0380 | 0383 | | 370 | 1973 | 2137 | 223 | 2376 | 2531
045 0413 0418 | 0421 | 0425 [0428 | | 380 | 1997 | 2066 | 2267 | 2414 | 2575
050|045 | 0461 | 0464 | 0469 | 0473 | (390 | 2019 | 2104 | 2209 | 2451 | 2618
05 [ 049% | 0503 | 0507 | 0512 | 0618 | [400 | 2041 | 2221 | 2329 | 2487 | 2680
050 | 053 | 0544 | 0540 | 055 | 0662 | [410 | 2082 | 2267 | 239 | 252 | 2701
065 |05% | 058 |0591 | 0598 | 0806 | | 420 | 2082 | 2273 | 2388 | 2556 | 2741
070 [0614 | 06%5 | 0631 | 060 | 0609 | [430 | 2400 | 2287 | 2416 | 2589 | 2780
075 | 0851 | 0664 | 0672 | 0681 | 0691 | [440 | 2121 | 2321 | 2443 | 2621 | 2819
080 0689 0703 0711 0722 [07% | [450 | 2138 | 234 | 2469 | 2652 | 2856
085 0725 | 0741 0750 | 0763 0775 | [460 | 2156 | 2366 | 2495 | 2683 | 2893
090 0761 0779 | 0789 | 0802 0817 | [470 | 2173 | 2388 | 2520 | 2713 | 2929
0% [079% | 0816 | 0827 | 0842 | 0857 | | 480 | 2189 | 2400 | 253 | 2742 | 2.964

~ Source: American Water Works Association, Manual of Water Supply Practices,
“Concrete Pressure Pipe, AMMA M9
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MARSTON SOIL COEFFICIENTS (Cy)

FOR TRENCH CONDUITS

ASSOCIATED TESTING LABAORATORIES, INC.
3143 YELLOWSTONE BLVD., HOUSTON, TEXAS
TEL: (713) 748-3717 Fax: (713) 748-3748

WATER LINE REPLACEMENT IN BLALOCK AREA

WBS NO. 5-00035-0193-4

PROJECT NO. : G13-195

TABLE 4 (1 of 2)




TABLE 4.1 {eont)

Byl A 8 | c o | e iMel Al s!lc | op | &
100 0830 |0852 |0864 |0881 (0898 | 490 [2204 [2420 [2567 [2770 | 2999
105 0864 |0887 (0901 [0919 |0938 | [500 |2219 |2448 | 2500 |2798 | 3032
110 0897 [0022 {0937 0957 [0977 | [5.10 [2234 [2467 [2612 |28 |3.065
115 10920 |0957 [0973 [0994 1016 | [520 |2247 2486 {2633 |2851 | 3.008
120 10961 10991 1008 11031 [1055 | [5.30 | 2261 |2503 | 2.664 |2877 | 3.128
125 (0992 |1024 11042 [1067 [1003 | [540 12273 2520 | 2674 |2901 13160
130 [ 1023 | 1057 | 1076 [1.103 [ 1431 | [550 |2286 |2537 | 2693 [2926 |3.190
13 11053 11089 [ 110 [1.139 [1168 | | 560 [2298 | 2553 |2712 |2949 |32
140 |1082 1121 [1.043 173 [1205 | [570 (2300 2568 |2730 | 2972 | 3248
145 | 1110 [1952 [1176 [ 1208 {1241 | [ 580 |2.320 [2583 [2748 |2995 | 3277
150 | 1040 [1183 [1208 |1.242 |1278 | {590 [2330 |[2598 |2766 |3017 [3.304
155 | 1167 11213 11240 [1.276 [1313 | [600 |2.340 [2612 |2782 |3038 |3.331
160 | 1195 [1.243 [1271 1300 [1349 | 1620 |2.360 |2630 [2814 [3079 |3.383
165 (1221 {1272 [1300 [1342 [1384 | [ 640 | 2377 (2664 | 2845 |3118 [3433
170 1248 11301 11332 [1.374 [1418 | [ 660 [2.304 |2687 |2873 [31%5 | 3.481
175 1273 [ 1320 [1367 | 1406 [1452 .| (680 |[2400 (2700 [2900 [3190 |3527
180 11200 |1.357 [1391 [1437 [1486 | (700 (2423 (2730 [2925 (3223 [3571
185 11323 11385 [1420 [1469 [1520 | [720 [2436 [2749 12049 [3265 |3613
180 1348 [ 1412 [1448 11499 [1553 | [ 740 [2448 [2767 |2071 |3285 | 3.653
195 [1372 [ 1438 [1476 [1530 [1586 | |760 |2450 |2784 |[2992 13313 | 3.691
200 11395 |1464 [1504 | 1560 [1618 | |7.80 |2470 [2799 |3012 13340 | 3728
1210 [1440 [1515 [1558 [ 1618 | 1682 | {800 |2479 [2814 [3031 |3366 |3.763
220 | 1484 |1564 [1610 |1675 |1744 | [ 850 |2500 |2847 13073 |3424 | 3845
230 1526 | 1612 | 1661 [1731 [1805 | [ 900 | 2517 [2875 [3.100 |3476 | 3918
240 1567 | 1668 | 1711 [1785 | 1865 | [ 950 |9537 |2898 |3.141 [3521 | 3.983
250 11606 |1702 [1759 [1838 11923 | [100 |2543 [2919 [3.167 |3560 4.4
260 [1643 [1745 | 1805 [1890 [1980 | | 150 {2597 [3000 |3206 [3768 |4.378
270 1679 [1787 11850 [1940 [2036 | [200 |2598 [3026 |3.325 |38%5 | 4490
280 1714 11827 11884 [1989 [2000 | [200 [2599 [3030 (3333 |3845 | 4530
290 {1747 11867 [1937 12037 [2144 | [400 (2509 [3030 [3333 |3846 | 4545

DNIAVO11VNY3ILX3

MARSTON SOIL COEFFICIENTS (C,)

FOR TRENCH CONDUITS

ASSOCIATED TESTING LABAORATORIES, INC.
3143 YELLOWSTONE BLVD., HOUSTON, TEXAS
TEL: (713) 748-3717 Fax: (713) 748-3748

WATER LINE REPLACEMENT IN BLALOCK AREA

WBS No. $-00035-0193-4

PROJECT NO. : G13-195

TABLE 4 (2 of 2)
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APPENDIX 1
PHOTOGRAPHS OF THE PROJECT SITE




PHOTOGRAPHS OF THE PROJECT SITE
WATER LINE REPLACEMENT IN BLALOCK AREA
WBS NO.: S-000035-0193-4
ATL PROJECT NO. G13-195

Looking S. along Steadmont Dr, from Pinemont Dr




PHOTOGRAPHS OF THE PROJECT SITE
WATER LINE REPLACEMENT IN BLALOCK AREA
WBS NO.: S-000035-0193-4
ATL PROJECT NO. G13-195

s

Looking N. along Spring Rock Ln, S. of Spring Valley Rd.

Looking E. along Kempwood Dr, from W. of Blalock Rd




PHOTOGRAPHS OF THE PROJECT SITE
WATER LINE REPLACEMENT IN BLALOCK AREA
WBS NO.: S-000035-0193-4
ATL PROJECT NO. G13-195

Wy

Looking S. Along Lazy Spring Dr, from N. of Rockhurst Dr

Looking W. along Friendship Rd, from Hollister Rd




APPENDIX 2
PIEZOMETER INSTALLATION REPORTS




PIEZOMETER INSTALLATION REPORT

PIEZOMETER NO.:B-21 (PZ-1)

PROJECT NAME:

WATER LINE REPLACEMENT IN BLALOCK AREA

4

GEOTECHNICAL CONSULTANT

WBS No.: S—000035—0193—

DESIGN CONSULTANT

CITY OF HOUSTON

ASSOCIATED TESTING LABORATORIES, INC. | ISANI CONSULTANTS, L.P.
COMPLETION DATE: 8-%9-13
DRY AUGERED __9 TO __%% _ FT
WASH BORED TO FT
DEPTH
(FT)
DRILING FLUID:
0 QE—
DEVELOPMENT DATE: 8-29-13 ! ! TYPE OF BACKFILL
1 CEMENT— BENTONITE
METHOD OF DEVELOPMENT: __BAILING 11 ft
-A4 RISER
TYPE PVC CASING
LD. 2"
11
TYPE OF SEAL
BENTONITE

WATER LEVEL READING:

13

14

TYPE OF COUPLING
THREADED

DATE READING
6—30—13 13’ TYPE OF FILTER
FILTER SAND
9-6-13 12 10 SCREEN o
10-3-13 10.5° - TYPE )
LD 2
51t SLoT Sizg —0.01"
24 —— TYPE OF BOTTOM CAP
25 1ft THREADED PVC
f - 6” .
(NOT TO SC’ALE)
REMARKS:
DRILLED BY: STARTED:
NOTES:
VAN & SON 8-29-13 )
ATL job No. G13—-195
LOGGED BY: COMPLETED:
PV 8-29-13
CHECKED BY: | APPROVED BY:
JITU PST SHEET 1 OF 4
ASSOCIATED TESTING LABORATORIES, INC.




PIEZOMETER INSTALLATION REPORT

PIEZOMETER NO.:B-27 (PZ-2)

PROJECT NAME:

WATER LINE REPLACEMENT IN BLALOCK AREA

4

GEOTECHNICAL CONSULTANT

WBS No.: S—000035—0193—

DESIGN CONSULTANT

CITY OF HOUSTON

ASSOCIATED TESTING LABORATORIES, INC. | ISANI CONSULTANTS, L.P.
COMPLETION DATE: 8-%9-13
DRY AUGERED __9 TO __%% _ FT
WASH BORED TO FT
DEPTH
(FT)
DRILING FLUID:
0 QE—
DEVELOPMENT DATE: 8-29-13 ! ! TYPE OF BACKFILL
1 CEMENT— BENTONITE
METHOD OF DEVELOPMENT: __BAILING 11 ft
-A4 RISER
TYPE PVC CASING
LD. 2"
11
TYPE OF SEAL
BENTONITE

WATER LEVEL READING:

13

14

TYPE OF COUPLING
THREADED

DATE READING
6—30—13 I TYPE OF FILTER
FILTER SAND
9-6-13 16.5 10 SCREEN o
10-3-13 15’ - TYPE )
LD 2
51t SLoT Sizg —0.01"
24 —— TYPE OF BOTTOM CAP
25 1ft THREADED PVC
f - 6” .
(NOT TO SC’ALE)
REMARKS:
DRILLED BY: STARTED:
NOTES:
VAN & SON 8-29-13 )
ATL job No. G13—-195
LOGGED BY: COMPLETED:
PV 8-29-13
CHECKED BY: | APPROVED BY:
JITU PST SHEET R _ OF __ 4
ASSOCIATED TESTING LABORATORIES, INC.




PIEZOMETER INSTALLATION REPORT

PIEZOMETER NO.:B—4 (PZ-3)

PROJECT NAME:

WATER LINE REPLACEMENT IN BLALOCK AREA

4

WBS No.: S—000035—0193—

DESIGN CONSULTANT

CITY OF HOUSTON

GEOTECHNICAL CONSULTANT
ASSOCIATED TESTING LABORATORIES, INC. | [SANI CONSULTANTS, L.P.
COMPLETION DATE: 8-%&2-13
DRY AUGERED __9 To __18__ FT
WASH BORED TO FT
DEPTH
(FT)
DRILING FLUID:
0 QE—
. 8-22-13 ”
DEVELOPMENT DATE: TYPE OF BACKFILL
1 CEMENT—BENTONITE
METHOD OF DEVELOPMENT: __BAILING 5 ft
A RISER
TYPE PVC CASING
LD. 2"
5
WATER LEVEL READING: 6 TYPE OF SEAL
BENTONITE
s : e o o
§-23-13 5 TYPE OF FILTER
FILTER SAND
8-30-13 4.5 i scREEN
10-3-13 4 TYPE 2
LD 2
51t SLoT Sizg —0.01"
17 —— TYPE OF BOTTOM CAP
18 1ft THREADED PVC
f - 6” ]
(NOT TO SCALE)
REMARKS:
DRILLED BY: STARTED:
NOTES:
VAN & SON 8-22-13 )
ATL job No. G13—-195
LOGGED BY: COMPLETED:
PV 8—22-13
CHECKED BY:- | APPROVED BY:
JITU PST SHEET 3 OoF 4
ASSOCIATED TESTING LABORATORIES, INC.




PIEZOMETER INSTALLATION REPORT

PIEZOMETER NO.:B-25 (PZ-4)

PROJECT NAME:

WATER LINE REPLACEMENT IN BLALOCK AREA

4

WBS No.: S—000035—0193—

DESIGN CONSULTANT

CITY OF HOUSTON

GEOTECHNICAL CONSULTANT
ASSOCIATED TESTING LABORATORIES, INC. | [SANI CONSULTANTS, L.P.
COMPLETION DATE: 8-%&2-13
DRY AUGERED __9 TO __%0 _ FT
WASH BORED TO FT
DEPTH
(FT)
DRILING FLUID:
0 QE—
. 8-22-13 ”
DEVELOPMENT DATE: TYPE OF BACKFILL
1 CEMENT—BENTONITE
METHOD OF DEVELOPMENT: __BAILING ” ft
A RISER
TYPE PVC CASING
LD. 2"
7
WATER LEVEL READING: 8 TYPE OF SEAL
BENTONITE
s : e o o
8—23-13 16 TYPE OF FILTER
FILTER SAND
8-30-13 14.5 y scREEN
10-3-13 12.5° TYPE -
LD 2
51t SLoT Sizg —0.01"
19 —— TYPE OF BOTTOM CAP
20 1ft THREADED PVC
f - 6” ]
(NOT TO SCALE)
REMARKS:
DRILLED BY: STARTED:
NOTES:
VAN & SON 8-22-13 )
ATL job No. G13—-195
LOGGED BY: COMPLETED:
PV 8—22-13
CHECKED BY:- | APPROVED BY:
JITU PST SHEET 4 oF 4
ASSOCIATED TESTING LABORATORIES, INC.




(BI15=195"

AR Texas Department of Licensing and Regunlation T

Confidentiality Privilege Notice Water Well Driter/Pump Installer Program and filed with the dopartment

B rAVERE 0k TS sy P.0. Box 12157 Austin, Texas 78711 (512) 4637880 FAX (512) 463-8616 o imse Wit sy
Toll free (B00) 863-8202 upon carrpletion of the weil,

Ematl address: water.well@license.state.tx.us
WELLRE ORT

AW AT AN A R DR

61] Wnlker ‘F‘lcmr 14 Hnuwm
G & i

L s e e

cal 3 Address City i
Harris Spnngkkaow near HCFC Ditch(pz-1) |Houston 7H36
3) Type of Work Lat. o ' |Lung. & ' i IGrid# 65-20-6
IO newwett ] reconditioning {4) Proposed Use (check) [XI Monitor [ Environmentat Soil Boring || Domestic | 5) Nt
M Replacoment | Dreepening [} industrial [ ireigotion D Injection 1 puvtic Supply [ po-watering L__I Testwell @
I rigsupply [ Stook or Livestook TF Pubilic Supply. were plans appeoved? D Yis No
6) Drilling Date Diameter of Hole 7) Drrilling Method (check)
Started §29/2013 Dia. (in) Feom () To (M [ oriven L] AirRowry — [_] Mud Rorary
Horface [ Joored [ airHemmer ] cotile Tont
Completed __8/29/2013 4 ] 25 [ teca [ votiow Stom Avger
D Reverse Circulation
[ cher dry auger

718) Borchole Completion ] Open Hole L] Straight Wall |
| Under—reamed [ Gravel Packed [} C)cher

Scmng [ﬂ) ]

- ia. Or  {Perl.. Slotied, efc. Casing
{it] Used {Sereen Mip. 'iF eommgreial From To__ |Sereen

2 n__|Sch 40 PVC Riser 0 15
2 n  (Seh 40 PVC Sereen 15 25 010

9) Annudar Seal Data: io. grom 0710 100/ Hsacks & mencrial 13 crmon)
from 0 fwo 11 fi, Weacks & material 1 cement
from k1 fi.to 13 f1, #eacks & matedul .5 bentonite

e AT : from fi. to R, #sacks & materiyd

13) Plugzed O welt plugged within 48 hours Method Used tremmie

(.msm ; Icﬁ in wcTI na CcmmUBmlmm: placed in well: Distimice to septic fiald or other concentrated conternation L

BB L1100 A P e : SRR (R0 - BEEEN Dhstancs to Property Line i Method
Verified:
10} Sarface Completion (1f secl ensed, Igve hlimk)
[ swrisce Siab Installed [ Surfrcs Steeve Tnstalld

]l:"[)TT};Fe Pump D D D " D Pitless Adapter Uscd E Alternative Procedure Used

urhine et Submersible Cylinder 11) Water Level
Other  na_ 7

13epth to purmg bowls, oylinder. jet. cteo., n Setebu dry £ Dae 3/2/2013
Artesian Flow pin

15) Water Test

Type test [ Pump [] Bailer [ letted | ] Fstimated i T

Yield: pa ppm with #. dmwdown sfter hrs. 29/40 13-25

16) Water Quality

Type of warer: Depth of Stretm: Was a shemical analysis made? [ Yes D No

Did you lmowingly peneteats a strala which contains undesirabie constiens? D A i No If yes, Continue;

Check One: I Naturatly peor-guality groundwater — type D Hydrocarbons (i.c. gas, oil, efe,)

1 Hazardous materialfwaste contamination engovmieted 1 oher {deseribe)

My certify that while driliing, deepening, or otherwtse altering fhe above described well, imdexirabie water o constilients was encommitered and the landavmner was
informed that sich well must be completad or plugped in such a marmer as te avatd infury or polittion.

Cotnpany or Tndi du_;a.lﬁ_]iqme (type or print} Van and Sons Drilling Service, Inc | Lic. No. 2903M
Addre'sq Eiﬁ’ JoEn Alhe . [City Hous{on [Statc Tx |Zip 77076
o /

TOLR FORM 001WWR /803 Copies ko TOLR - Owmier - DrllerPump Inatsiier Forit prévlded by Forms On.A-Disk - (214) 3409429 - FormsOnADisk.com



Texas Department of Licensing and Regulation This form tnust be completed

Attention Owner: . -
Pirige- . Waater Well Drilfet/Pump Instailer Program with the department
s Q;’;;,};gi;“;;;f; P.O. Box 127157 Austin, Texas 76711 (512) 463-7880 FAX (512) 463-8616 Al o v a;*’g:w
o ' Toll free (800) 803-9202 upan completion of the well.
Email address: water. well@license.state.tx.us
WELL REPORT . e
O A W B A R AT PN ARy I RN AR DA 11 e o Sl L
Mame hddress City State Zip
City of Houston Geotech Dept 611 Walker Flaor 14 Houston _____|Tx 77002
D g B B e L e L e BN b {’%ﬁﬁ%@'ﬁ%@g}g{bﬂﬁmﬁwﬁﬁ,*?-Ef%‘_"w
Coninty [ Physical Addross City Stale i
Harris SpinyRockRow near HCFC ditch (pz-2) |Houston Tx 77080
3) Type of Work Lat. 0 ; " | Long. o ' vlGrid #_65.12-6
C)newwen [ Reconditioning |4) Proposed Use (check) Monitar || Environmental Soil Boring | Domestic  [5) Nt
[ Replacement [ Decpening | ndustrint [ tmigation ] Injection ] Pubtic Supply [ ne-waturing [ Testwell @
Ol rigsmoty ] stock or Livestock 1 Pubtic Supply, wors plans apprved? [ Yes L1 No

6) Drilling Date Diameter of Hole 7y Drilling Method (check)

Started  __8/29/2013 Dia. (i} Erom () To (f) [Jodwn [l awRotay T 1 nnd Rowry

Furface Cleeed [ A amme [] CableTool
Completed __8/29/2013 4 0 25 senca [ Hotiaw Stem Auger
D Rovprse Cirtulation
B ouver dry auger o

%170 8) Borehole Completion [ | Open Hole  [] Straight Wall
[] Under-reamed (] Gravel Packed [] Other

20 25 SiCl Gravel Packed mterval from ft. to . _
i e
' g 3 41 i
1ha. Nérw ;ﬂ. g?::ﬁﬁ:?i: Hettio (1) Eagicng
(in) Used Sercen My, i commiercinl Frem To  |Sersen
2 n__|Sch 40 PVC Riser 1] 15
2 u_ |Sch 40 PVC Screen 15 25 | QL0

9 Annalar Seal Data: ic. (from 0 f) i {60 Ieacks & marertal 13 openy)

from 0 fLio 11 #sacks & mateial 1 cement
from 11 Lo 13 ft, #sacks & material .5 bentonite
A  SHILE Py From ftl.1o ft. #sacks & maierial e
13) Plugged 1 well plugged within 48 hours Method Used fremmia
Caging left in well; na Cement/Bentrmite placed in well: Distamioe to septic fickd e other conoenirated contmmimation .
7 T R S e T ; B Distance {o Property Line ft Mcthod
Verified:
10) Surface Completion (17 steel cased, leave Hank)
[] Surface Siob Instailed [ Surface Sleove Installed
14) Type Pump [ 1 Piticss Adapter Used B Aremative Procedure Used
H Turbine e [J submersivle [ Cytinder 11y Water Level
Other na
' e e Seatic level dry 1t Date 8/29/2013
Depth to pump bowls, eylinder, jet, cte,, ft, Aifestan Elaw gom
15) Water Test 12) Packers
Type test [ Fump [ Bailer ] Jotted [ Estimated Qs
Yicld: A ppm with 1 drawdown aler hrs, 20/40 13-25
16) Water Quality
Type of water; Depth of Strata; Was a chemical analysis made? D Yes No
Did you knewingly penctrate a strata which contains undesiable consiftucnts? D Yes No 1f yes, Continue;
Checl One: [_] Naturally poor-guality groundveater - type ] vrivdrocarbons (is. gas, i), etc.)
D Hazardous material/Avaste contaminstion encoumtered D Other (deseribe)
E] I cerrify that while drilling, deepening, or otfrerwise eltering the ahave described well, undesirable warer or constilueris was encouninred and e fadowner was
informed that such well st be completed or plugged in such o as to avoid injury ar pollution.
Company or Individual's Ngme (type of print) Van and Sons Drilling Service, Inc { Lic. No. 2903M
Address Jo ber%y % . City Houston [State Tx [Zip 77076
Signatura : i 9/30/2013 Sigpatare I /
R ; T R i R TR e iy e : FUTRATYEY

TOLR FORM OMWWE /.02 Coples ta TOLR - Dwner - DrilledPump Inataller Form provided by Forms On.A.Digk » (214) 2409429 « FormsOnADisk.com



Attention Owner: Texas Department of Licensing and Regulation FRR———

5 o S = Water Wolf Dn“!ferﬂ?ump Instafler ngmm d filed with the department
e P.O. Bax 12157 Austin, Texas 78711 (512) 453-7680 FAX (512) 463-8616 b s
o Toll free (800) 803-9202 upon completion of the well,

Email address: water,well(@licemse.state.oo.us

WELLRE "Jz‘/‘"

500 Pitner Ln (pz-3)

3) Type of Work Lat. ° ! |L|mg. ® ! " IGrid # 65-12-6
[JNewwell [ Reconditioning [4) Proposed Use (check) D Monftor || Frvionmental Sofl Boring [ _] Domestic |5) Nt
r placement [_] Deepening [ industsial I:l lerigation l:] Injection D Public Supply 1 MNe-watermig ] Testwen -
[ rigsuppty [ Stock or Livestock 11 Public Supply, were plass vt [ Yoo [ No
6) Drilling Date Diameter of Hole %) Drilling Method (check)
Started /2272013 Din. {in) From (M) To (f) Choriven U AitRomry [ vud oty
Surface Leoree  [1 ascvemmer ] Cable Tool
Completed _ 822/2043 4 0 18 Totea T Holtow Stem Avper
[2] reverse Girvutation
Other d'y aNZEr

T1|8) Borehole Completion | | Open Hole || Straight Wall
Undersreamed [ ]| Gravel Packed [ ] Other

Gravel Packed interval from fi, to i S
; ; e
¥ N Stecl, Plashe, efd, Setting (0 Gape
Dria. o me.smncd.:w‘ () Casing
(in.} CUseel | Seroen Miz, il commercial Fromm To Sereen

n_ [Sch 40 PVC Rizer 0 7
2 n_|Sch 40 FVC Screen I 17 010

9) Annular Scal Datas ic. @om 0 70 108 f tsacks & materiol 13 comue)
from 4 fio 3 fi, #gacks & matgris) 3 cement_
from 3 ftg § ft. #sacks & material 5 hentonite
from fi, 1o L #speks & material ____

13) Plugged EI Ws:ll piugg{:d w1thm 48 ho‘urs Method Used treminie
Casing left in well; nn Ccme.ntfﬂmmnim lw:d in wc!l' Distanwe (oseptic feld o other concotittied eomtarmation (L

PR G | Distance to Property Line i Method
Verified;
1) Sorface Completion (# el enscd, Ieave bimk)
[] surfsce Stab Inswiled l:l Surface Sleeve Installed
14 T&’l}e Pump [] pitiess Adapter Used Alternative Procedurs Used
E Turbing [ et [ submersivie ] Cylinder 11) Water Level
Other na_ N
Depth to pump bowls, eylinder, jet, otc., fi. hatinJovel VY 1 Do /220013
15) Water Test
Type test [ pump [ Baiter (] ored ] Gstimated RSP e
Vield: 8 pm with it, vy aficr hrs. 20440 518
16) Water Quality
Type of waler: Depth of Strata; Was a chemicel matysis made? [ ] es [X] Na

Did you kmowingly penetiatc 2 streta which contains undesirable constiteents? [_] Ves B8 No It yes, Continue:
Check One: i Naturglly poor-guality groundwater —oype ] Hydroearbons (<. gas. oil, etc.)
[ Haardous rmatedalwaste contamination ehcoumtored [ crhee (deseribe)

37 certifs thar whike drilling, deepentng, or offierwise altering the above dpscribed well, undesivable water ar consitiuents was excountered and the fandenvmer was
informed that such wall prist be completed or plugged in such a mamer ax 1o avoid injury or polfution,

Company or Indiyidusls’ e (type orprint) Van and Sans Drilling Service, Inc | Lic. No. 2003M
Addres{‘ 119 Jclm glhe _ _ [City Houstan [State_Tx [Zip 77076

TOLR FORM 001WWD /9.03  Copies to TDLR - Owner . Dfﬂlerfﬂ'tlmp Instiller Porm provided by Formes On-A-Digk - (2MI 340-0449 - FormsOnADIskeom



Texas Department of Licensing and Regulation
Watar Well Driflei/Purip Inslailer Program
.0, Bax 12157 Austin, Texas F8711 (512) A63-7860 FAX (572) 463-8016
Tol free (5C0) BOZ D302
Email address; water.well
WELL

This farm must be compteled
and filed with the deparbiineat
and owner within 60 days
upon eoinpletion of the well,

Attention Owacrs
Cenfidentiality Privilege Notics
on roveme ids of owmer's copy.
license state.bous
RF ORT

A, s R R s, a0y et 3 i BRI b T B A T BT ) T S ﬁ%ﬁ%ﬁ% {s
Yome . ] T Addmﬂ; [Lity e it
t"uhr nF Houston Geotech Dept 611 Wallier Flmr 14 ) \Hnuston e T2
B i ‘.- L ‘F‘ W '3 Tk : 'uu:“ HiTH '?‘H'IJ &ﬂ A "ll..-m ;:ﬁ‘j".b o
o faslilin - Citv
Harris Kempwond near Hollister (pz-4) Houston _ "7 7030
3) Type of Work Lat. 2 ! Ihung & ! N Grid # 65—12—6 ]
[ Nowwell L] Reeenditicning [4) Proposed Use (clieck) 4 Monitor (] Envinmarental Soil Boring || Domestic  15) T;T.T
| Replacement [ ] Decpening | Induswial [ ] frrigation [ fmjostion ] PublicSupply ] De-wagcring, [ Testwell
D Rip Supply D rack or Livestock £f Punlic: Supply, svere nlans approved? Mw O N?
6) Drilling Date Diameter of Hole 7) Dribling Methed {(check)
Btarted R/222013 The, (in) Trom (f) Ta () [mriven [ AieRetany L) Mod Rary
Surface eue [ Aittanmer [ crbie teal
Completed __8/22/2013 4 o 20 Clreed [ tollow Stem muger
Ruverze Chadation

B4 coner dhry amger

kit Bo}'ehule Cnmpletmn _a()pen Hole [_| Straight Wall
1 Under-reamed [ Gravel Packed [] Other

4 10 SaCl Gravel Packed inicrval fom fi. o ft : e ove
10 20 Cl ‘ ;
= New  [5icel, PLAstic, le. Seltneg () ?
Do | O Ref Soted.ch +— Carlng
o s (in.) Usod n ik, ‘iCoommersial Prom Te | Serqen
' bl n_|Sch 40 PVC Riser D ]
2 n_|Sch 40 PVC Screen ] g 010

9y Amnular Seal Dhalas e @ 0210 [0 Yracks £ meertal 15 comenl)

fom ft.ra 15 i #sacks & matcrial 1 cement
- from 15 f,r0 17 N Heacks & material S hentonite
PR AR TR bevES from fito Rfsncks &mpterial
13) Plugged !_I We'll plugged within 48 hours Mcthed Used tremmie
st l ft i vaI: na C‘emmUBen‘.omte h-:ed in we]l Distance to septic fiekd or offieT conoemmated contamination
; R TP L hati, 2495 Distance to Property Ling 1t Rethod

Verified:
10) Surface Completion (7 sicel cascd, fouve bink)

] surface stat msisfed

[ Surfice Slceve Installcd

14) TY]}E PIIIIIP D Pitess Mﬂﬂﬁ‘ Lleod E AHermntve Procerdare VUsed
B Tibine Nie ] submersivle D Celinder 11) Water Level

Other  Na 2

atie Tovel 175 Date §/22/2013

_nm!h to pummp bowls cvlmder, jel, ole., 1. iﬁgﬁ;u:[;wllé. - —
15) Water Test _
Type test [ Pomp [ Baifer [ Soed [ Estimated i
Yield: na gpm with A, drawdown afier s, 28/40 13-23
16) Water Qualily
Type of wates: Trepth of Straia: Was a chernical analysis made? [ ves ‘Npo

[d you knowingly penctrale 2 strata which contains midesirable constitueras? [ ¥os No i yos, Comtmuon:

Check One: 1 waturstiy poor-quatity groumdweter - type [ wydrocarbons (e, gas. ofl. etc)
] Huwardons material/vmsie contaminzrion encormersd |J Omher {deseribe)

L F eertiy that white driliing, deepening, or atherwise aitering the abmve desribor well, undeanle Wacy OF CONSTHREHIS WaS choousierer and the landminer s

freformed that suck well mist iz complered or plugped i stoh @ inatimer ts fo avoid mury ar polfntiom.

Company or Indi v'i!uakﬁa-ﬂ 1 (typc or prmf} Van and Sens Drilling Scryvice, Ine [ Lic. No, 2903M

Address § SWuh‘i L . [City Houston [State_Tx [Zip 77076
Signefure EJ gﬂﬂﬂﬁlz Erenature / !

e R T . 3 T %) : 7 T o h ]
TDLR PORM 004WWD /903 Coplez to TDLR - Owner - Drinerkump installer Fom provigad by Forms On-A-Disk - (244) 240-5429 - FormeOnADISk.com




13- 1R

Texas Department of License and Regulation
Water Well Oriner7Pomp inctalier Progrem
P.0. Rox 12157 Auetn, Texas 78717 (512)463-TER0 FAX (512)463-8616

Thes torm mugt be completed
and filed with the department
within 30 davs: ol lowing the:

Emait address: water.well @licenae.state.ix. 13 pliseing of the well
L PLUGGING REPORT
A, WELL TRENTIFICATION AND LOCATION DATA

1) OWNER
Name Addness City Stato Zin
|City of Houston Geo Dept |611 ‘Walker Flonr 14 Houston Tx 77002
2) WELL LOCATION
County Physical Address Chy State Zp
Hurris SprinpRockRow nearHCFCditch [Hooston Tx 77036
3) Owner's Well No, 1 Long. °| i " |Lat, i D MGrid# 65-20-4
4) Type of Well [ water 1 Monitor O Tnjection  [[] De-Watering 5) Nt

Lrill, Pump Installe;. o Latidownor povimming the phigging mpecwrions mn Incote and idettify the locarion of the well within a specific grid
on-a full scale gridded map svailable from Texas Netural Resource Information Scrvice, The location of the well ghould be dopoted within e

grid by placing a corresponding dot i the sguere to the ripht. Tha I

B) HISTORICAL DATA ON WELL TO BE PLUGGED (if availahle)

drsserigtion is

pmal.

16} Drifler

Eddie YenAnlwerp

License No.

2903M

(7) Drilled 8/29/2013

) Diiameter of hole

mches

4

9) Total depih of well 25 fect.

C. CURRENT PLUGGING DATA

10) Date well plugged

10/18/2013

Please check box beside the methed of plugging used

fitdie Van Antwerp

2) Name of Drifler/Pump Installer or Well Owner performing the plagng

DX Tremmies
L Tremmie pipe cement from bottom to tog,

%Licemc Ng. 2903M

J13) CASTNG AND CEMENTING DATA RELATIVE TO THE PLUGGING OPERATIONS.

[

Tremmie pipe bemonite from bottam to 2 feet from
surface, cement top 2 feet

N CASING LEFT IN WELL,

DIAMETER (inclies)  [FROM (feet) TO (feet) l:] Paur in 3/8 bentonite chips when standing water in
z [} 25 well is lese than 100 foet in depth, coment top 2 feet.

L__J Large diameter well filled with clay material from
o top 10 bottom,
CEMENT/HENTONITE, PLUG(S) PLACED IN WELL CONMMENTS
FROM (feet) TO (feed) SACKS ]

L] 25 1

- D. VALIDATION OF INFORMATTON INCLUDED IN FORM

1 centify that | plugeed

Tunderstand that failure ts complete ficins

this well {or the weall was

Phigeed wnder my supervision) and that all o the statements heein ace true and correct,
1 through 13 will result in the repori(s) being returned for cotrpletion and resubmitted.

Comnpary or Fodividuals Name (iype or print) | Vam 2ud Sons Drilling Service, Inc

,,A_Qﬁr;-‘gsfa 319 foln ddiwr g JCJty Houston Stats Tx Zip 77076

| Smatrs {_; - g_'! ﬂq_m 1., = | HU%2013 / /
Livemsed Priller/nm| o Date Apprentics Dat:

TOLR FURM anl-4sWwh Caples tr TOLR - Owner - DriffaPurnp Insialier Form provided by Forms On-A-Dsk, Inc. - Dallxs, Texan - (214] 14D-2423



Texas Department of License and Regulation

on a i)

Lill, Punp Trstaller, or Eandowner performing the plugging operstions muet loeats and identify the
swille gridded map available from Toxas Natural Resource Information Scrvice. The locss

lcatiom of the well within a specific grid
om of the wall should be denoled within the

grid by placimg, 2 comesponding dot in the square 1o the right, The legai description is options, )
B) HISTORICAL DATA ON WELL TO BE PLUGGED (if available)

Wﬁi'ijf-inm
Eddie Vs

Lizanse No.

nAntwerp 2903M

7) Drilled 8/29/2013 8)

Diameter of hole 4

inches |9) Total depth of well

10) Date well plugged

C. CURRENT PLUGGING DATA,

25

This form masi be eompitetod
Vilater Wolf DrierPump Installer Proarsm PR
F.O. Box 12157 Augtn, Texas 78711 (612)453- 7860 FAX (5124638616 z&ﬁ'ﬁdﬂ? “}éﬁiﬂ"“;‘:‘
Email address: water.well@license state.tx.us ki g;“ : Gf?f“ it ng
PLUGGING REPORT
A. WELL IDENTIFICATION AND LOCATION DATA
1) OWNER e "
Meme Addrass City St Zip
City of Houston Gen Depi 611 Walker Floor 34 Houston Tx 77002
%) WELL LOCATION o
County Physical Addmss City Stale Zip
Harris MomingViewRownearHCFCDite| Houston Tx 73
3) Owner's Well No, 2 Long, °] | " {Lat, °| | " |Grid # 65204
4) Type of Well [T water ] Muonitor LFimjection [ De-Watering 5 rT

feet,

11872013

12) Name of Triller/’omp Instailer or Well Orwner performing the plugeing
Eddie YanAntwerp "ol

Liccnge No, 230

kA,

L]

Tretnmiz pipe cement from bottom ko top.

11}y REMOVE ALL REMOVEARI.F. CASING
Pleaze check box beside the method of plugging used

Tretnmic pipe bentonite from bottom to 2 feet fromn

13) CASING AND CEMENTING DATA RELATIVE TO THE PLUGGING GFERATIONS. surface, cement top 2 feet.

e _ CASING LEFT IN WELL

DIARMETER (inches) | FROM (fort) TO (feet) T[] pour im 378 bentonite ehips when standing water in
2 0 25 well is less than 100 feet in depth, coment top 2 fect.

D Large diameter well filled with clay material fiom
— . . top to bottom.
CEMENT/BENTONITE PLUG(S) PLACED IN WELL COMMENTS
FROM {fest) TO (et SACKS

0 25 - 1

D. YALIDATION OF INFORMATION INCLUDED IN FORM

[mderstand that failure 1o compl

1 cortify that I phrgged this well {or the well was

ete ftems 1 through 13 will result in the report(s) being retumed for completion and resubmitted.

pugged under my supervision) and thatall of the statements horein are frue and COTECt,

Company or Jodividual's Name (type or print) !V:m__anﬂ Sous Drilling Service, Inc

Emhhm 0
icenseid Driller/Pnmp Iitstaller :

Cily Houston

State Tx

J_Zip 77076

11872013 S

/

!

Pate

Doty

TR FORM a004wWWr

Copiee fa TOLR -Cwrer- Drilfestump instaliet

Form previded by Form On-A-Disk, fiv. - Duliss, Toxns - (214} 3409429



Kexas D mﬂ%ﬁmﬁﬂmgg ;Rmeguhho“ Thic form fiuit be emrpleted
F.O. Box 12157 Ansiin, Texas 76717 (512)483-7880 FAX (5124630616 mfnfn"fo‘;‘;}"tﬂr‘;mmﬂ‘
Email acdress; water.well@license state tx.us pluggig ofth wefl,

PLUGGING REPORT
A.WELL IDENTIFICATION AND LOCATION DATA

1) OWNER

Namg Addness ICity Stite Zip
City of Houston Ges Dept |11 Wallker Floor 14 [Houston s 77002

2) WELL LOCATION

County Phrysical Address Cry Statc Zip
[Harris 504 Pitner Haouston Tx 77036

13) Owner's well No. 3 Long. °f i " |Lat of '] JlGrid# 6520-4
4) Type of Well 1 Water 1 Monitor L3 mjection  [] De-Watering 3) Nt

on 2 full scale gridded map availahlc from Texas Watural Resoutee Information Srrvie, The location of the well should be derted within e
id by placing a corresponding Jot in the square to the night, The legal deseription is optional. s

B) HISTORTCAY. BATA ON WELL TO BE PLUGGED (if availahle)

&) Driller License No.
Eddie VanAntwerp 2903M

grill, Pummp InginlTer, or Landowner porforming the plueeing operations mnst Inevie snd acmiry the 10astien of the well within a specific prid

7) Drilled 8/22/2013 8) Diameter ofhole 4 inches |9) Total depth of well 18 fest

C. CURRENT PLUGGING DATA

10) Datc well plugged ] I REMOVF. ALL REMOVEABLE CASING
16/18/2013 Please check box beside the methad of plugging used

12) Name of Driller/Pump Installer or Well Owner performing the pluegin N
Eddie Van Aptwerp FRLAPEEE Tremmie pipe eethent from bottom to top,

License No. 2003M 7 D Tremmig pipe bentontte from bottom to 2 feet from
13) CASING ANTY CEMENTING DATA RELATIVE T} THE PLURGHVG OFERATIONG. surface, cement tap 2 feet.

CASING LEFT IN WELL
..... FROM (fect) TO (feet) I::l Pour in 3/8 bentonite chips when standmg warer in
2 - ¢ i8 . well is less than 100 feet in depth, coment top 2 fect.

x - D Large diameter well filled with clay material from
top 10 bettom,

|
CEMENT/BENTONITE PLUG(S) PLACED TN WELL COMMENTS
FROM (fect) TO (feet) SACKS ]
[] 18 1

0. VALIDATION OF INFORMATION INCLUBED IN FORM

| certify that 1 plugged this well {or the well was plugged under my supervision) and that all of the statements herein are true and corract,
I undexstand that failure to complete iters 1 through 13 will result in the report(s) being returned for completion and resubmitted,

Company or Individual’s Name or ity !V:m and Sons Drilling Service, Ine
1% i-Ai’h;rﬂ ) l City Houston State Tx Fip 77076

B e 5 1, 10/16/2013 trre / /
Littrinedd Drfller/¥mmp Instafier M‘{? i Daze == Approntice

Date

TOLR FORM 2004w Copitn io TDLR - Owner - CrillerPump Insleiler Fatrt providod by Forme On-A-Disk, Jne, - Dallas, Texas - (214) 240-9424



Texas Department of License and Regulation R

¥ater Weali DriderPump fndailsr Frogram p
P.O. Box 12157 Austin, Texag 78711 ?512)45&?899 FAX (512)463-5616 :;Ih:i,:?g?m d};;fmﬁ::
Iimail address: water well@leensestae.onus Slbkehs 0;3? e
PLUGGING REPORT o
A. WELL IDENTIFICATION AND LOCATION DATA

1) OWNER . -
Name Address Crty Btz Zin
City of Houston G0 Drept 611 Walker Floor 14 Huuston Tx 7TTH2
2) WELL LOCATION —
County Plysical Address City Stare Zip
Harris _ |Kempwood near Hollister Hauston i S 77036
3) Owner's Well No. 4 Long.  °] '] " |Lat. | | " |Grid# 65204
4) Type of Well [ Water [T Munitor [ mjection ] De-Watering 5) fT

Drill, Pumg Irstaller. ar Landownes performing e plupging operetions must ke md identify the lacstiom of the well within & specifie grid
on 2 full seate gridded map availuble fiom Texas Netural Resorce nformation Service. The location of the welk should e dawicd withm the
Hﬁmwmmﬂmqmmmwm The legal doscription is optional. ez

B) HISTORICAL DATA ON WELL 'TO BE PLUCCED (if avnilable)
License No. '

) Drilley
29030

Eddie VanAntwerp

i P

1
7) Dritled 8/22/2013 ¥) Diameter of hole 4 meches (9) Totl depth of weil 20 fect

C. CURRENT PLUGGING DATA

10) Date well plugged 11) REMOVE AL REMOVEABLE CASING
] 1071R8/2013 Please check box beside the method of plupging used

12) Narne of Drillet/Pump Installer or Well Crwner performing the plugging
Eddiz VanAatwerp

Tremmie pipe cement from bottom (o top.

Tremmie pipe bentonite from bottom to 2 feet from
surface, cement top 2 feet.

License No. Z903M
13) CASMNG AND CEMENTING DATA RELATIVE TO THE, PLUGGING OFERATIONS.
CASING LEFT IN WELL

L OO K

DIAMETER (inches) |FROM (foet) TO (feet) Poutr in 3/8 bentonite chips when standing warer in
2 9 20 | well i less than 100 fiet in depth, cement top 2 foct.
Large diameter well filled with clay material from
S—— S top to botiom.
CEMENT/BENTONITE FLUG{S) FLACED IN WELL COMMENTS
[ FROM (feat) | TO(feet) SACKS
4 L] 1

D. VALIDATION OF INFORMATION INCLUDED TN FORM

I certify thar I Plugged this well {or the well was plugged under my supervisio) and that all of the statements herein are fruc and correct,
Tunderseand that failurs to complete ftems 1 through 13 will tesull in the Tepori(s) being returned for completion and resubmitted.

Company or Ihdividual's Name (tvpe o pring) lVan and Sons Drilling Service, fnc

Address 319 Iniig e ';. 7 ) lCiLy Houston !@_tqte Tx Zip 77076
R (W VU A 10/18/2013 tore / 4
Acensed Drifler/P ey INGAIEY -~ AL, Drate Apprenfics Duic

TDBLY FORM 2004 WWD Gopias MTOLR - Ownet - DrillerFump nstatrgr Fofth provided by Forms On-A-Diak, ine. = Dallas, Taue - {2414} 340-3424



APPENDIX 3
BORING LOGS AND KEY TO LOG TERMS AND SYMBOLS




HCFCD G13-195.GPJ HCFCD.GDT 10/18/13

_ _ _ LOG OF BORING B-1 PAGE 1 OF 1] DATE 502013
Associated Testing Laboratories, Inc. , ,
3143 Yellowstone Blvd PROJECT:  Water Line Replacement in Blalock Area SURFACE ELEVATION
WBS No. S-000035-0193-4 78.80
Houston, Texas-77054 - G15-1 ATTERBERG Q
PROJECT NO.: 3-195 BORING TYPE:  Auger R | LmTsw) | @ W < Z
— - = = <1 o (SR
LOCATION 2 2‘0 N (blows'y 8‘0 S Natural Moisture Content | & R
= 8|3 z [ L 2|y QK
. ey x & ~| | = and Z|l=|S|E|® =03
@| Pitner Rd. m A Q,tsf) A SIS | 2 - Sls|S|>|3] 3¢
< |o| USC || Northing: 13867019.17 GE 3 10 20 30 40 |5 |83 5 gyl Aetewlmbt 8% 5 58| g5
T 4 E‘ or '/ng ’ . S|o % * DD (pcf) * 2 | T '5 w |€ & Plastic  Moisture  Liquid | < | Q | E | E | o = I~
lﬂt % W EaStlng.' 3075548.26 E = o g 90 100 110 120 LQU % E % %% Limit Content Limit | 2 8 g() g() % § ’JZ: E
gl b= < w3 e P > || 2|12 +———©O0————1 213 |&8|Td|a BT
Qo S Szlg@ (tsf) @ T [2F| 20 Q <| 2=z8
L o MATERIAL DESCRIPTION SHl&Z| 10 20 30 40 | S [SO|“O%] 2 4 e s |=|fplp|x] ¥S°©
354"Asphalt Do SRR
& 6" Crushed limestone
- 7 Sandy Lean Clay (CL), hard, medium 4.5 13
plasticity, light gray and tan
i 1] ..very stiff with ferrous nodules below 2' 25 141 35| 16| 19| 64
i 1] ..with calcareous nodules below 4' 4.0 16
- 5 -
CL
N 4 35 18
.l ..stiff below &' 20 110| 0.85 0 19
- 10 4 A
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,(7 g’t%'/;é’;zr (1) Augered to 10", Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: JiturJohn, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample key: X spT |/l Shelby Tube Disturbed Db - Dry Density (pcf)




HCFCD G13-195.GPJ HCFCD.GDT 10/18/13

| | | LOG OF BORING B-2 PAGE T OF 1] DATE 0013
Associated Testing Laboratories, Inc. , ,
3143 Yellowstone Blvd PROJECT:  Water Line Replacement in Blalock Area SURFACE ELEVATION
WBS No. S-000035-0193-4 78.03
Houston, Texas-77054 G131 ATTERBERG 2
PROJECT NO.: 3-195 BORING TYPE:  Auger R | LmTsw) | @ e
— - = = <1 o (SR
LOCATION é 2.0 N4(é)lowz/oft) 8.0 5 % g, Natural Moisture Content E - '-%“ % '-(\,l; § &
] | S = d S| S| ® o3
@| Pitner Rd. & A Qs a4 S 10s 3| 3 and Ele|SIS]12] 290
2 || USC (8| Northing: 13867046.85 L2l 10 20 30 a0 |5 |Dx|Gloyl Aereotms 8121515 8| af
N P orining: - S0 < * DD (pcf) * 2 |8 5| w|Z2K| Plastc Moisture Liquid| € | Q | E | B | o =g~
T |2 . 3 9] > S [P < =2
E % W Easting: 3076211.48 DES ¢ 9 100 110 120 u % g < 5% Limit Content Limit | 2 8 | < % S&&
gl b= < w3 > || 2|12 +———©O0————1 213 |&8|Td|a BT
a1 N S zZ|g @ L 4 P (tsf) L 4 r |[=KF| <|8¢ o) %) =
|5 ! MATERIAL DESCRIPTION O & = 10 20 30 40 S |SHlL|3x 0 40 60 80 S el Al & w<Zo
Z 4" Asphait SR S R
2 = | 9" Crushed shell
I 7 Lean Clay with Sand (CL), very stiff, high 4.0
plasticity, light gray and tan
i 1] ..with ferrous nodules below 2' 25
i 11 ..with calcareous nodules below 4' 25 46| 18| 28 | 82
- 5 -
CL
] 35 115| 1.35 0
] ..stiff below &' 20
- 10 4 A
Water Level Intial: ¥ After Drilling® 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,gg/t‘r?g/,fgzr (1) Augered to 10", Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: JiturJohn, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample key: X spT |/l Shelby Tube Disturbed Db - Dry Density (pcf)




HCFCD G13-195.GPJ HCFCD.GDT 10/18/13

_ _ _ LOG OF BORING B-3 PAGE 1 OF 1] DATE 502013
Associated Testing Laboratories, Inc. , ,
3143 Yellowstone Blvd PROJECT:  Water Line Replacement in Blalock Area SURFACE ELEVATION
WBS No. S-000035-0193-4 78.33
Houston, Texas-77054 G131 ATTERBERG 2
PROJECT NO.: 3-195 BORING TYPE:  Auger R | LmTsw) | @ e
— - = = <1 o (SR
LOCATION 2 > Nbowl) & & |8 Natural Moisture Content | & R
= g | z £ 2|y G~
o & 8|8 ] 5| 4+ and Z|l=|S|S|® =03
@| Soway St. Wl A Qs A N 2| 2 - Sls|S|>|3] 3¢
2 || USC (8| Northing: 13867498.71 GS3l 10 20 50 40 | 5|8 |G lgyl AePetmb 9215515 gl
T 4 E‘ 0 b 9- . S|o % * DD (pcf) * 2 | T '5 w |€ & Plastic  Moisture  Liquid | < | Q | E | E | o = I~
E T w| Easting: 3076352.37 SEC S g0 100 110 120 8|22 5|2yl Lmt  Content  Limit 232 < SF¢
ok < S48 S|SB 2EY r———o0———1 2|83 |2 |Q| EuZ
Q |» = S Z|go 9 * P (tsf) . T |[=K| |0 o »n B R
- 0 " MATERIAL DESCRIPTION EdlaZ 10 20 30 40 S |S®| %198 20 40 60 80 Sfpfp| &) W=0°
= 2" Asphalt : : : : : : : : : : : : : : : : : :
=~ " P : . .
] 7 N\4" Crushed gravel /N 30 18 41| 17| 24| 75
- Lean Clay with Sand (CL), very stiff, high
plasticity, dark gray
] ..with ferrous nodules below 2' 25 19
i 1] ..with calcareous nodules below 4' 4.0 16
- 5 -
CL
-] 35 12| 1.15 0 19
I 40 19
- 10 4 A
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,(7 g’t%'/;é’;zr (1) Augered to 10", Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: Jitu/John, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample key: X spT |/l Shelby Tube Disturbed Db - Dry Density (pcf)




HCFCD G13-195.GPJ HCFCD.GDT 10/18/13

_ _ _ LOG OF BORING B-4 (PZ-3) 7ot 0F 1| DAE /222013
Associated Testing Laboratories, Inc. _ _
3143 Yellowstone Blvd PROJECT: ~ Water Line Replacement in Blalock Area SURFACE ELEVATION
WBS No. S-000035-0193-4 77.71
Houston, Texas-77054 G ATTERBERG Q
PROJECTNO.. G13-195 BORING TYPE: Auger 2| s | 2| L <E
= - — = < | o o ==
LOCATION 2 2‘0 N (blows'y 8‘0 S Natural Moisture Content | & R
& 8|S =z E 2|y oK
~| pr @ Q|3 | I N and Z | ~|S|T|® 20
A A | = £ | S Q
_ E P/tner' Rd. E sl 4, 2% (tssf) o 40 R EE 53 Atterberg Limits 83 3 % S q & g
€ || USC |4 Northing: 13867060.72 SEES *x DD (o) * S |EE| 0 |28 Pasic Mostre Liguid| & |2 |5 |E| 6| HFH
T |4 o , ol & (pcf) 2 | @ S Sl qui Q O]
N w| Easting: 3076549.89 L ES ¢ 90 100 110 120 5128 2 T 5% Limit  Content  Limit | 2 3 2|2 % ¢
S |3 < XuwzR e P S |[o#| 212 +—-———©————1 |25 |2 |Td|3 EHEE
Q|3 S Szl ¥ (tsf) & T |25 Qc Q ot R
L o MATERIAL DESCRIPTION SB&E2 10 20 30 40 |S|S®| S8 20 4 e s |S[[p|p|E| WSO
E _\2" Asphalt /' : : : : : : : : : : : : : :
S [\ 7’ Crushed stone /] 4.0 39| 17| 22| 71
Lean Clay with Sand (CL), very stiff, high | | | : : ¢ : : ¢ ¢ T :
A plastity, loht gray and fan ol [ 06| 055
..stiff below 2' :
= — .A ......
i 1] ..with sand seam below 4' 20
L 5 h 4
cL
i 1] ..with ferrous nodules below 6' 20 36| 17| 19| 76
] ..very stiff below 8' 4.0 1 110] 1.7
- 10 . . —
Fat Clay (CH), very stiff, very high plasticity, | 3.5
| _ reddish brown and light gray
i 1] ..with ferrous nodules below 12' 3.0 73| 22| 51| 98
- 1M .hard below 14' 45 2.79
- 15 -
.l .very stiff below 16’ 4.0 | 108| 1.5 0 | 21
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’,;/ -gPTkDalga (Blows/Ft) Augered to 18'; PZ water level: 5' (08/23/2013); PZ water level: 4.5' (08/30/2013);
Dry, 24 hrs Water Level: 5', 7 days Water Level: 4.5, 30 days Water T oragyometer (tsh) PZ water level: 4' (10/03/2013) Drilled By: Van & Sons, Logged By: PV, Checked By:
Level: 4 - Q, - Unconfined Comp. Strength (tsf) | JiturJohn, QC/QA By: PST
Sample Key: X spT /] Shelby Tube Disturbed Db- Dry Density (ocf)




HCFCD G13-195.GPJ HCFCD.GDT 10/18/13

_ _ _ LOG OF BORING B-5 PAGE 1 OF 1] DATE 502013
Associated Testing Laboratories, Inc. , ,
3143 Yellowstone Blvd PROJECT:  Water Line Replacement in Blalock Area SURFACE ELEVATION
WBS No. S-000035-0193-4 77.44
Houston, Texas-77054 - G15-1 ATTERBERG 2
PROJECT NO.: 3-195 BORING TYPE:  Auger R | LmTsw) | @ e
— - = = <1 o (SR
LOCATION é 2.0 N4(é)lowz/oft) 8.0 5 % g, Natural Moisture Content E - '-%“ % '-(\,l; § o
] ey @ S (35| 4 and Z|l=|S|S| > =03
A A S| < £ | S Q
~ E Pitner Rd. E sl 4o 2% (ts;;)o .0 s |Q i"i T 0% Atterberg Limits 83 3 % S g & g
3 P . - - 3 = 3
€ || USC | Northing: 13867084.44 3l € * DD (pc) * QS5 | w|2E|Pesic Moswre Lgud| & |2 |5 |E || EIE
E g w| Easting: 3077221.18 5 OE[S 2 9% 100 110 120 8122 < |2g| Limt  Content  Limit 2322 < Ig¢
gl b= < w3 e P > || 2|12 +———©O0————1 213 |&8|Td|a BT
Qo S Szlg@ (tsf) @ T [2F| 20 Q <| 2=z8
L o MATERIAL DESCRIPTION SHl&Z| 10 20 30 40 | S [SO|“O%] 2 4 e s |=|fplp|x] ¥S°©
E 4" Asphalt I T
! 4 "
z . 8" Crushed gravel
[ 7 Lean Clay with Sand (CL), hard, high 45 12
plasticity, light gray and tan
i 1] ..very stiff with ferrous nodules below 2' 35 16
.l .with sand seam below 4' 3.0 17| 45| 18| 27| 80
- 5 -
CL
. 40 17
] 4.0 15| 1.65 0 17
- 10 4 Z
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,(7 g’t%'/;é’;zr (1) Augered to 10", Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: JiturJohn, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample Key: X spT /] Shelby Tube Disturbed Db- Dry Density (ocf)




HCFCD G13-195.GPJ HCFCD.GDT 10/18/13

| | | LOG OF BORING B-6 PAGE T OF 1] DATE 0013
Associated Testing Laboratories, Inc. , ,
3143 Yellowstone Blvd PROJECT:  Water Line Replacement in Blalock Area SURFACE ELEVATION
WBS No. S-000035-0193-4 76.77
Houston, Texas-77054 G131 ATTERBERG 2
PROJECT NO.: 3-195 BORING TYPE:  Auger R | LmTsw) | @ e
— - = = <1 o (SR
LOCATION 2 2‘0 N (blows'y 8‘0 S Natural Moisture Content | & R
@l Pitner Ra. G A Q) A N and gls|S(S]2] 3%¢
< |o| USC |3 Northing: 13867097.04 sl 10 20 50 40 |5 |Bx| Gyl Aerestmts 812515 8 g5
€2 & [ rortning: - 5|8 & * DD (pcf) * g |C G| w|S5| Pastic Moisture  Ligud| & | Q| 515 ol 535
T |7 . @ 9} 2 S 0| v <2
E T w| Easting: 3077746.72 S 2 90 100 110 120 g1z : < 5% Limit Content  Limit | 2 | 3| Q| 2 % SES
(v = < Xxw=xz > o] 2|12y +——O———-—1 Ql5|a|ad|q BT
Q|3 S Szlom & Pish) & T |25 Qc Q ot R
L o MATERIAL DESCRIPTION SB&E2 10 20 30 40 |S|S®| S8 20 4 e s |S[[p|p|E| WSO
|§|. 3."5Asphalt A
= o 9" Crushed gravel
] % Lean Clay with Sand (CL), very stiff, high 3.0
plasticity, light gray and tan
.l ..with ferrous nodules below 2' 275 41| 17| 24| 77
i 1] ..stiff below 4' 20
- 5 -
CL
i 17 2.0
] ..very stiff below 8' 35 107 | 1.15 0
- 10 4 Z
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,gg/t‘r?g/,fgzr (1) Augered to 10", Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: JiturJohn, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample Key: X spT___ /| Shelby Tube Disturbed DD- Dry Density (pcf)




HCFCD G13-195.GPJ HCFCD.GDT 10/18/13

LOG OF BORING B-7 PAGE 7 OF 1] DATE
. . . 08/30/2013
Associated Testing Laboratories, Inc. , ,
3143 Yellowstone Blvd PROJECT:  Water Line Replacement in Blalock Area SURFACE ELEVATION
Houston. Texas-77054 WBS No. S-000035-0193-4 R 7618
’ - : ) X
PROJECTNO.: G13-195 BORING TYPE:  Auger R | LmTsw) | @ W < Z
= - — = < | o o ==
LOCATION 2 2.0 N4(é’lowz/oﬁ) 8.0 - |5 & Natural Moisture Content | & 4 E 4 S &
& 2|9 = = and E = < %) ) '5 ]
g| Pitner Rd. { A Q) A S1Ss| g 3 . Sl5(S|s|s| 280
= ol Use = Northing: u'j%:g; 10 20 30 40 - @5:- = oﬁ? Atterberg Limits Eu) % Z‘) E i a"jﬂ
S|y = | Northing: 13867196.86 3|3 ¢ * DD (pcl) * 2 |SE|w|2|Pastc Moswre Loud| € |a|E|E|o| I
e G| Easting: 3078275.42 GECE o0 00 110 120 | S |85 |§EF Lmt  Content Limi El3|3|3|S| 358§
W< g S Y3 * P (tsf) * > Qx| 22w +——O0————1 2QlI|T|T |9 5E R
Q = o r 2K X|Qcx () < S
- 0 ‘ MATERIAL DESCRIPTION EdlaZ 10 20 30 40 S |S®| %198 20 40 60 80 S[wlpfple] BS°
2 W 3" Asphatt SR S R
= 10" Crushed limestone
I Tl
7| | Lean Clay with Sand (CL), stiff, high 1.5
plasticity, dark gray
] ..light gray and tan below 2' 1.5
.l ..with ferrous nodules below 4' 20 45| 18| 27| 81
- 5 -
CL
-] ..very stiff below 6' 4.0
] 4.0 115| 1.55 0
- 10 4 A
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,gg/t‘r?g/,fgzr (1) Augered to 10", Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: JiturJohn, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample Key: X spT___ /| Shelby Tube Disturbed DD- Dry Density (pcf)




HCFCD G13-195.GPJ HCFCD.GDT 10/18/13

Dry

Sample key: X sPT /] Shelby Tube Disturbed

Water Observations: Initial Water Level: Dry, After Drilling Water Level:

N - SPT Data (Blows/Ft)

P - Pocket Penetrometer (tsf)

T - Torvane (psf)

Q, - Unconfined Comp. Strength (tsf)
DD - Dry Density (pcf)

Augered to 10', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
BY: PV, Checked By: Jitu/John, QC/QA By: PST

LOG OF BORING B-8 PAGE 1 OF 11 DATE 08/30/2013
Associated Testing Laboratories, Inc. , , SURFACE ELEVATION
143 Yell Blvd PROJECT:  Water Line Replacement in Blalock Area u
3 ellowstone Bl
WBS No. S-000035-0193-4
Houston, Texas-77054 ATTERBERG Q
PROJECTNO.: G13-195 BORING TYPE:  Auger 2| umirse) | @ W < E
= — .y <1 a| S>3
LOCATION 2 2‘0 N (blowsr) @ | & | ¥ Natural Moisture Content | & Q)% w3k
¢ 8|S z [ Ll |y G K
- 'Y A A Q|56 o I = and Z|=|S|S|® 29 ¢
_ E Roma' St EE 5 0 2% (tsé)_o 40 Z |8 i"i E 0% Atterberg Limits 3 § 8 % g éEE
£ |@| USC 2 Northing: 13866538.31 33 ¢ * DD (ocf) * 9 %E w |2 & Plastic  Moisture  Liquid g | a ElElo = § [=
E g w| Easting: 3077477.72 5 E; g % g1z : S 5% Limt  Content  Limit 5 21222 Iz c
T |3 e MRS o s |od| =22 +———o0-————1 |2|3 |2 |23 EEE
Q = o r 2K X|Qcx () < S
- 0 ‘ MATERIAL DESCRIPTION EdlaZ 10 20 30 40 S |S®| %198 20 40 60 80 S[wlpfple] BS°
z 5" Asphalt R R
B ! 4" Crushed limestone
L - 7\ | Lean Clay with Sand (CL), very stiff, high | 375 39| 17| 22
plasticity, light gray and tan
i 1] ..with calcareous nodules below 2' 3.0
.l .with ferrous nodules below 4' 2.75
- 5 - »
oL e
.l .stiff below 6' 20 109| 0.8
] 1.75
- 10 4 Z
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:




HCFCD G13-195.GPJ HCFCD.GDT 10/18/13

_ _ _ LOG OF BORING B-9 PAGE 7 OF 1| DATE 502013
Associated Testing Laboratories, Inc. _ _
3143 Yell. Blvd PROJECT: ~ Water Line Replacement in Blalock Area SURFACE ELEVATION
ellowstone blv 77.16
WBS No. S-000035-0193-4 :
Houston, Texas-77054 - G ATTERBERG Q
PROJECT NO.: 3-195 BORING TYPE:  Auger R | LmTsw) | @ W < Z
= - — = < | o o ==
LOCATION 2 2‘0 N 4((‘]”sz/g) 8‘0 ~ 1% |8 Natural Moisture Content | & 4yl wsk
= S |8 = = | 2| 0K «
. & L |3 |l S| 3 and Zl|S|S| @ 20
A H A 3| | S 2
~ E Roma St. E sl 4o 2% (tss)o .0 s |Q i"i T 0% Atterberg Limits 83 3 % S g & g
3 P . i B 3 = 3
< || USC | 3| Northing: 13866184.98 33 € * DD (pcf) * S |E 5|y |28 Pesic Woswre Louo| & |2 |E|E || EFF
E % W Eastlng.' 3077483.19 E = ; % 9 100 110 120 LQU % E % %% Limit Content Limit | 2 8 g() g() % E E 5
b= < X W & . P (1sf * > Qg 22w +H————O0————1 Qi 5|a|a|q BT
Qo S Szlg@ (tsf) T [2F| 20 Q <| 2=z8
L o MATERIAL DESCRIPTION SHl&Z| 10 20 30 40 | S [SO|“O%] 2 4 e s |=|fplp|x] ¥S°©
& 11" Crushed limestone
B _g 1
] %, Lean Clay with Sand (CL), very stiff, high 4.0 15
i plasticity, light gray and tan
4.0 16
] .with sand seam below 4' 3.75 17| 42| 18| 24| 74
- 5 -
CL
] ..stiff with ferrous nodules below 6' 20 18
-] 225 19
- 10 4 Z
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,(7 g’t%'/;é’;zr (1) Augered to 10", Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: JiturJohn, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample key: X spT |/l Shelby Tube Disturbed Db - Dry Density (pcf)
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LOG OF BORING B-10 PAGE 7 OF 1| DATE 0122013
Associated Testing Laboratories, Inc.
3143 Yellogwston e Blvd ’ PROJECT: ~ Water Line Replacement in Blalock Area SURFACE ELEVAT’ON8 261
WBS No. S-000035-0193-4 :
Houston, Texas-77054 ATTERBERG Q
PROJECTNO.: G13-195 BORING TYPE:  Auger 2| umirse) | @ W < E
= — .y <1 a| S>3
LOCATION 2 2‘0 N (blows'y 8‘0 S Natural Moisture Content | & Q)% w3k
S S |5 |z S | 2|Y] TE«
- s L |5 =3 3 and Z|l|S|S| o =0
@| Steadmont Dr. ] A Q,sf) A Ny Tl x| g o SIE|IZ|>]9 IEP
= ol Use = o o % :g; 10 20 30 40 - g B low Atterberg Limits Eu) % Z‘) E i 5 ._: &
€ |8 | Northing: 13871203.17 33 ¢ * DD (pcf) * QS5 | w|2E|Pesic Moswre Lgud| & |2 |5 |E || EIE
E %‘ i| Easting: 3075124.64 m E; 2| 90 100 110 120 8 |8z|S|Eg Limit Content  Limit ﬁ 31225 S E iy
(v = < S Y23 * Ps) > |ox| 2Ry +——©O0———-—A 2lI|T|a |9 5E R
s 2o @ T 2= X8« Q < 2
i Qo C MATERIAL DESCRIPTION EdlaZ 10 20 30 40 S |S®| %198 20 40 60 80 S[wlpfple] BS°
8" Concrete S A A S A A
L ] Lean Clay with Sand (CL), stiff, high 1.75 Lhedid
plasticity, dark gray HEE OREE
] ..with calcareous nodules below 2' 2.0 g : 40| 17| 23| 75
-] ..very stiff with ferrous nodules below 4' 35 N S
-5 2 e
o
[T 40 115 | 1.55 o Tl
(] 35 1 18
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:

Water Observations: Initial Water Level: Dry, After Drilling Water Level:
Dry

Sample key: X sPT /] Shelby Tube Disturbed

N - SPT Data (Blows/Ft)

P - Pocket Penetrometer (tsf)

T - Torvane (psf)

Q, - Unconfined Comp. Strength (tsf)
DD - Dry Density (pcf)

Augered to 12', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged

BY: PV, Checked By: Jitu/John, QC/QA By: PST
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_ _ _ LOG OF BORING B-11 PAGE 1 OF 1| DATE 09/12/2013
Associated Testing Laboratories, Inc. _ _
3143 Yellowstone Blvd PROJECT:  Water Line Replacement in Blalock Area SURFACE ELEVATION
WBS No. S-000035-0193-4 83.86
Houston, Texas-77054 - G ATTERBERG 2
PROJECT NO.: 3-195 BORING TYPE:  Auger R | LmTsw) | @ W < Z
= - — = < | o o ==
LOCATION 2 2‘0 N 4((‘]”sz/g) 8‘0 ~ 1% |8 Natural Moisture Content | & 4yl wsk
= g | z 2 2|y TK
. & L |3 |l S| 3 and Zl|S|S| @ 20
A A =1 < =S 2
ol use % Steadmont Dr. gl < ¥ 2(3]“ (tsé)o o = |9 ﬁ' S 658 Atterberg Limits 813 3 % S| 3 g
3 P . i B 3 = 3
€4 = | Northing: 13870557.46 33 ¢ * DD (pc) * S |E 5|y |28 Pesic Woswre Louo| & |2 |E|E || EFF
E g w| Easting: 3075156.98 5 OE[S 2 9% 100 110 120 R S| Limt  Content  Limit 2322 < Ig¢
0|3 < SWUXR e P S| IRy +r———©o———1 |Q|3|T|T |G| EEZL
Qo S Szlg@ (tsf) @ T [2F| 20 Q <| 2=z8
L o MATERIAL DESCRIPTION SHl&Z| 10 20 30 40 | S [SO|“O%] 2 4 e s |=|fplp|x] ¥S°©
%4 | 6" Concrete SRR SRR
7 Lean Clay with Sand (CL), stiff, high 2.0
E 7 plasticity, light gray and tan
-] 1.5
] ..with ferrous nodules below 4' 20 40| 17| 23| 72
- 5 -
1] a .firm with sand pocket below 6' 1.0
-] ..very stiff with sand seam below 8' 275
- 10 -H 35 15| 1.3 0
I .
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,gg/t‘r?g/,fgzr (1) Augered to 12', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: JiturJohn, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample key: X spT |/l Shelby Tube Disturbed Db - Dry Density (pcf)




HCFCD G13-195.GPJ HCFCD.GDT 10/18/13

_ _ LOG OF BORING B-12 PAGE 7 OF 1] DATE 1om0s
Associated Testing Laboratories, Inc. _ _
3143 Yellowstone Blvd PROJECT:  Water Line Replacement in Blalock Area SURFACE ELEVATION
WBS No. S-000035-0193-4 83.57
Houston, Texas-77054 - G15-1 ATTERBERG 2
PROJECT NO.: 3-195 BORING TYPE:  Auger R | LmTsw) | @ W < Z
— - = = <1 o (SR
LOCATION 2 2‘0 N (blows'y 8‘0 S Natural Moisture Content | & R
@| Steadmont Dr. E - A Qs a Ny Sslf| % N bandL. . 2 § 5|5 @ 283
2 |g| USC || Northing: 13870035.56 4S80 2030 40 | g |23 G0y erew e oS |e| g8 gt
< |4 s orning: . 3Q % * DD (pcf) * 2 B &5|wl|ES| Plastic Moisture Liguid| « | Q | E | = @ I~
E % W EaStlng.' 3075142.03 E = o g 90 100 110 120 LQU % E % %% Limit Content Limit | 2 8 g() g() % § ’JZ: E
0|3 < SWUXR e P S| IRy +r———©o———1 |Q|3|T|T |G| EEZL
Qo S Szlg@ (tsf) @ T [2F| 20 Q <| 2=z8
L o MATERIAL DESCRIPTION SHl&Z| 10 20 30 40 | S [SO|“O%] 2 4 e s |=|fplp|x] ¥S°©
8.5" Concrete SR R AR
I Lean Clay with Sand (CL), stiff, medium 1.5 26| 15| 11| 72
plasticity, light gray and tan
i 1] ..with ferrous nodules below 2' 1.75
i 1] ..with calcareous nodules below 4' 1.5
- 5 -
-] - 20 117 | 0.55 0
I /5 26| 15| 11
- 10T ..firm below 10’ 1.0
L 1 A
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,gg/t‘r?g/,fgzr (1) Augered to 12', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: JiturJohn, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample key: X spT |/l Shelby Tube Disturbed Db - Dry Density (pcf)




HCFCD G13-195.GPJ HCFCD.GDT 10/18/13

_ _ _ LOG OF BORING B-13 PAGE 1 OF 1] DATE 262013
Associated Testing Laboratories, Inc. , ,
3143 Yellowstone Blvd PROJECT:  Water Line Replacement in Blalock Area SURFACE ELEVATION
WBS No. S-000035-0193-4 89.15
Houston, Texas-77054 ATTERBERG 2
PROJECTNO.: G13-195 BORING TYPE:  Auger | ummse) | @ W < E
< ° & T
= - — = < | o o ==
LOCATION 2 2.0 N(blowz/gt) 8.0 - |5 & Natural Moisture Content | & o E w g §
= S | S = = [ = 0K &
- @ Q|3 = = and S|l lS| S| ® )
R E Rockhurst Dr. E sel 0‘ 2% (ts;;)o A40 g E 058 Atterberg Limits 83 § % S S & g
3 P . - B 3 = 3
& @ USC E:‘ Northlng. 13864917.82 % 8 @ * DD (pcf) * fé) % (ED 8 2 % Plast_ic Moisture Liqu[d 'ﬁ:“ Q = = z; LLI ;(‘ LLI
e {i| Easting: 3067788.09 L2 g g 110 120 | 8|8 2|5 |§g Limt Content Limit| 2|31 |22 SEE
o | < S Y=z P (tsf > 0| 2|2y +——O————1 O I I I I EEE
Q = S zlg @ (tsf) * r 5| <|8c e} RS
S o - MATERIAL DESCRIPTION OOld = 10 20 30 40 SIS 28 5 40 s s0 STl Al s Q20
%3 | 6" Concrete A A
I 7 Sandy Lean Clay (CL), hard, medium 4.5 12| 30| 16 | 14| 60
plasticity, light gray and tan
.l ..with calcareous nodules below 2' 45 | 12
.l ..with ferrous nodules below 4' 4.5 14
- 5 -
CL
.l .very stiff below 6' 4.0 118| 1.55 0 14
B 4 35 19
- 1 4 - - —
0 é Fat Clay (CH), very stiff, very high plasticity, |3.75 20| 66| 21|45| 87
] % light gray and tan
i 1] % ..reddish brown with ferrous nodules below 25 25
i | CH é 12’
R g 35 26
- 15 —4 A
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,(7 g’t%'/;gzr (1) Augered to 15", Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: JiturJohn, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample key: X spT |/l Shelby Tube Disturbed DD- Dry Density (pcf)
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_ _ _ LOG OF BORING B-14 PAGE 1 OF 11 DATE 5282013
Associated Testing Laboratories, Inc. , ,
3143 Yellowstone Blvd PROJECT:  Water Line Replacement in Blalock Area SURFACE ELEVATION
WBS No. S-000035-0193-4 87.32
Houston, Texas-77054 - G ATTERBERG Q
PROJECT NO.: 3-195 BORING TYPE:  Auger R | LmTsw) | @ W < Z
— - = = <1 o (SR
LOCATION 2 2‘0 N (blows'y 8‘0 S Natural Moisture Content | & R
= S | S =z _ = | 2| = G =
| Lively Ln. i, A Qs a SI1Ss| 3| B and JARBEHBEE 290
< |o| USC | 3| Northing: 13864392.17 W3l 10 20 0 a0 |5 IE5|G gyl A 013558 858
< |4 s orning: ) % QL * DD (pcf) * 21§ 5| w|SE| Plastic Moisture  Liguid| € | Q | = | & | @ I~
E % W EaStlng.' 3067878.64 E = o g 90 100 110 120 LQU % E % %% Limit Content Limit | 2 8 g() g() % § ’JZ: E
gl b= < w3 e P > || 2|12 +———©O0————1 213 |&8|Td|a BT
aQ |% = gzlo® (ts)  ® T 2= X|IQx Q < 2zh5
L o MATERIAL DESCRIPTION SHl&Z| 10 20 30 40 | S [SO|“O%] 2 4 e s |=|fplp|x] ¥S°©
7" Concrete A A A A
L Lean Clay with Sand (CL), hard, medium 4.5
plasticity, light gray and tan
i 1] ..with calcareous nodules below 2' 45 32| 16| 16| 82
i 1] ..with ferrous nodules below 4' 4.5
- 5 -
CcL
i 1] 4.5
i 1] 4.5
- 10 - —
é Fat Clay (CH), hard, high plasticity, light 4.5 109 | 225 0
i | / gray and tan with ferrous nodules
i 11 ¢+ g ..very stiff with calcareous nodules 3.75 61| 21|40| 90
/ below 12’
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,(7 g’t%'/;gzr (1) Augered to 14", Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: JiturJohn, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample key: X spT |/l Shelby Tube Disturbed Db - Dry Density (pcf)
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_ _ _ LOG OF BORING B-15 PAGE T OF 1] DATE 2201
Associated Testing Laboratories, Inc. , ,
3143 Yellowstone Blvd PROJECT:  Water Line Replacement in Blalock Area SURFACE ELEVATION
WBS No. S-000035-0193-4 86.65
Houston, Texas-77054 ATTERBERG 2
PROJECTNO.: G13-195 BORING TYPE:  Auger | ummse) | @ W < E
< ° R = <
= - — = < | o o ==
LOCATION 2 2‘0 N (blows'y 8‘0 S Natural Moisture Content | & R
g 8|S z [ k| 2| T K
. & L |3 |l S| 3 and Zl|S|S| @ 20
A A | < | S Q
R g Crestdale Dr. R . 2% (fsé)o w | E 8L 653 Atterberg Limits 8|33 % sl SED
3 P . - - - = 3
S @ usc z Nortf]/ng. 13864744.14 % 8 @ * DD (pcf) * 2 %E 2 £ S| Plastic  Moisture  Liquid s Q| E|E z; Mgl
E % W Eastlng.' 3068188.2 E = o g 90 100 110 120 LQU % E % %% Limit Content Limit | 2 8 g() g() % § ’JZ: E
E 5 SGx&—¢ 5 SI1SE| 2559 +-———o———1 |2|S|2|2|8| Eut
Q|3 S Szl ¥ (tsf) & T |25 Qc Q ot R
L o MATERIAL DESCRIPTION SB&E2 10 20 30 40 |S|S®| S8 20 4 e s |S[[p|p|E| WSO
7’" 5" Concrete : : : : : : : : : : :
L ? Fat Clay with Sand (CH), very stiff, high 3.0 23| 68| 22| 46| 82
% plasticity, light gray and tan
i 1] g ..with ferrous nodules below 2' 3.0
i 1] g ..stiff below 4' 20
| 5 g
i 1] é ..with calcareous nodules below 6’ 20
| eH /
-] é .very stiff below 8' 4.0 55| 20| 35| 77
10T g 35 107| 1.15 0
7
| 7
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,(7 g’t%'/;gzr (1) Augered to 13", Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: Jitu/John, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample key: X spT |/l Shelby Tube Disturbed Db - Dry Density (pcf)
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LOG OF BORING B-16 PAGE 7 OF 1| DATE 22013
Associated Testing Laboratories, Inc. , , SURFACE ELEVATION
3143 Yell Blvd PROJECT:  Water Line Replacement in Blalock Area U
ellowstone Gy 86.61
WBS No. S-000035-0193-4
Houston, Texas-77054 ATTERBERG 2
PROJECTNO.: G13-195 BORING TYPE:  Auger 2| umrs) | @ e
- — y s1o|l o=
LOCATION é 2.0 N4(é)lowz/oft) 8.0 5 % iﬁ Natural Moist;re Content E - '-%“ E '-(\,l; § E
g & |0 ol I 3 an Z | =[S|T|9» 20
g| Crestdale Dr. de g A 2% % |z |2EE| & Atterberg Limits S|s|3|z|g| =g
o w inA - : : : : %) SRS
< (@] USC |3 Northing: 13864302.9 33 ¢ *x DD (pch) * 2 |22 0 |28 Pasic Moswre Ligud| &£ 3|5 |5 |6| SFH
E (T w| Easting: 3068612.98 GEZE 90 100 110 120 | 8 |Sg|S[EG T Conert Lmt (3(2(2|5] 6
il = < S W= 3 . P (tsf * > Q| 2|12y +——O————1 I |T|T|H E
s 8 =zgca (tsf) T |25 Z|0c Q < 2=z
i ‘30 @ MATERIAL DESCRIPTION O & = 10 20 30 40 S |SHlL|3x 0 40 60 80 S el Al & w=Zo
%1 | 5.5" Concrete AR R R
z Fat Clay with Sand (CH), stiff, high plasticity, | 2.0 18
- % light gray and tan
i g 9y 19
] é ..with ferrous nodules below 4' 20 20| 56| 20| 36| 75
|, g
i 1] CH é ..very stiff with calcareous nodules 3.0 18
% below 6'
-] é 35 109 | 1.4 0 20
B 10 T g 2-75 23
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,(7 g’t%'/;gzr (1) Augered to 12', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: Jitu/John, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample key: X spT |/l Shelby Tube Disturbed Db - Dry Density (pcf)
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_ _ _ LOG OF BORING B-17 PAGE 1 OF 1] DATE 262013
Associated Testing Laboratories, Inc. _ _
3143 Yellowstone Blvd PROJECT: ~ Water Line Replacement in Blalock Area SURFACE ELEVATION
WBS No. S-000035-0193-4 86.71
Houston, Texas-77054 - G15-1 ATTERBERG Q
PROJECT NO.: 3-195 BORING TYPE:  Auger R | LmTsw) | @ W < Z
— - = = <1 o (SR
LOCATION 2 2‘0 N (blows'y 8‘0 S Natural Moisture Content | & R
- & 818 2| 4 and 5 512 |a g8 =
§ Spring Valley Rd. B 55 10‘ Q,(tsh) A > g 2 ,Etf 8 Atterberg Limits § § % S § E E.\E) 5
- o - w=z3 .0 20 30 40 =g o W S|o|o| ¥ @
£ @ usc E:l Northlng. 13864755.96 % 8 @ * DD (pcf) * ‘é) % (':ED 2 Z% Plastic  Moisture Liquid '3.:“ 5 == z; u 3 'L“
E g i Easting: 3068620.85 D EC ¢ 90 100 110 120 d g 2 € 5% Limit  Content Limit | 2 3 Q|2 % <2 x
S |3 < XuwzR e P S |[o#| 212 +—-———©————1 |25 |2 |Td|3 EEE
Qo S Szlg@ (tsf) @ T [2F| 20 Q <| 2=z8
L o MATERIAL DESCRIPTION SHl&Z| 10 20 30 40 | S [SO|“O%] 2 4 e s |=|fplp|x] ¥S°©
%4 | 4.5" Concrete SRR Troor1:ofd
7 Lean Clay with Sand (CL), hard, medium 4.5 13
L plasticity, light gray and tan
i 1] ..with calcareous nodules below 2' 4.5 11| 33| 16| 17| 78
] ..very stiff with ferrous nodules below 4' 25 21
= 5 —
CL
. 40 21
-] 35 109 | 1 0 21
- 10 4 A
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,(7 g’t%'/;é’;zr (1) Augered to 10", Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: JiturJohn, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample key: X spT |/l Shelby Tube Disturbed Db - Dry Density (pcf)




HCFCD G13-195.GPJ HCFCD.GDT 10/18/13

Dry

Sample key: X sPT /] Shelby Tube Disturbed

Water Observations: Initial Water Level: Dry, After Drilling Water Level:

N - SPT Data (Blows/Ft)

P - Pocket Penetrometer (tsf)

T - Torvane (psf)

Q, - Unconfined Comp. Strength (tsf)
DD - Dry Density (pcf)

LOG OF BORING B-18 PAGE 7 OF 1] DATE 08282013
Associated Testing Laboratories, Inc. , , SURFACE ELEVATION
3143 Yellowstone Blvd PROJECT:  Water Line Replacement in Blalock Area u -
Houston. Texas77054 WBS No. S-000035-0193-4 86.07
ouston, Lexas- PROJECTNO.: G13-195 BORING TYPE:  Auger o | ATTERSERG s
. : Q| LMTS(%) | R L o=
= - — = < | o o ==
LOCATION 2 2‘0 N 4((‘]”sz/g) 8‘0 ~ 1% |8 Natural Moisture Content | & 4yl wsk
& RS) z [ 2| Y SR «
. ; o L0l 3 = and Z|=|S|S|® )
g Springrock Ln. i o 0‘ 2% (tsé)o ‘40 R 653 Atterberg Limits 8|33 % 8| SEP
= ; . - - - - = -
S usc z Northing: 13864182.98 % 3 Q * DD (pcf) * ) % (ED 2 £ S| Pastic  Moisture  Liquid s al|E| & z; Mgl
zlz G| Easting: 3069088.02 GESE o0 s00 110 120 | 8|53 S|EP| Lmt Comert Imtipl3 (3|2 EEG
0 |< < 6 w & * P (tsf) * > Qx| 22w +r——————1 2|3 || |»n b) B =
Q = o r 2K X|Qcx () < S
I\ MATERIAL DESCRIPTION SHl&Z| 10 20 30 40 | S [SO|“O%] 2 4 e s |=|fplp|x] ¥S°©
%4 | 5.5" Concrete S S
) | Lean Clay with Sand (CL), hard, medium | 45 14| 35| 16| 19| 72
-] plasticity, light gray and tan
i 1] ..with calcareous nodules below 2' 4.5 8
] CL ..very stiff with ferrous nodules below 4' 3.5 16
- 5 -
-] 35 19
.l é Fat Clay with Sand (CH), stiff, very high 1.75 26| 64| 21| 43
% plasticity, light gray and tan with ferrous
- - g nodules
107 cH g ..soft below 10’ 1.0 27
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:

Augered to 12', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
BY: PV, Checked By: Jitu/John, QC/QA By: PST
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_ | _ LOG OF BORING B-19 PAGE 1 OF 1] DATE oE0rs
Associated Testing Laboratories, Inc. , ,
3143 Yellowstone Blvd PROJECT:  Water Line Replacement in Blalock Area SURFACE ELEVATION
WBS No. S-000035-0193-4 86.25
Houston, Texas-77054 G ATTERBERG Q
PROJECTNO.: G13-195 BORING TYPE: Auger 2| imrsw | g o <E
— - = = <1 o (SR
LOCATION 3 2.0 N4(é)lowz/oft) 8.0 5 % g, Natural Moisture Content E - '-%“ E '-(\,l; § &
~ 2 _ = 2 = o3
| Springrock Ln. Wl A Qs A SiSels| ¥ A bandL. , 8 S15|z ol $Re
£ || USC | Y| Northing: 13864652.21 4S8l 10 20 30 40 |G |95|5 0w et e a[3|o|c|§| 838
< |4 s orning: ; % QL * DD (pcf) * 21§ 5| w|SE| Plastic Moisture  Liguid| € | Q | = | & | @ I~
E % W Eastlng.' 3069054.02 E = o g 90 100 110 120 LQU % E % %% Limit Content Limit | 2 8 g() g() % § ’JZ: E
gl b= < w3 e P > || 2|12 +———©O0————1 213 |&8|Td|a BT
Q|3 S Szl ¥ (tsf) & T |25 Qc Q ot R
L o MATERIAL DESCRIPTION SB&E2 10 20 30 40 |S|S®| S8 20 4 e s |S[[p|p|E| WSO
74 | 5" Concrete Troror 1@t SRR R R
? Fat Clay with Sand (CH), very stiff, high 4.0
= - % plasticity, light gray and tan
i 1] g ..with calcareous nodules below 2' 275
] g ..with ferrous nodules below 4' 4.0 51| 19| 32| 76
L 7
CH %
] g 35 105| 1.4 0
- 10 4 é
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,gg/t%'/:é"gzr (1) Augered to 10", Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: JiturJohn, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample key: X spT |/l Shelby Tube Disturbed Db - Dry Density (pcf)
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Dry

Sample key: X sPT /] Shelby Tube Disturbed

Water Observations: Initial Water Level: Dry, After Drilling Water Level:

N - SPT Data (Blows/Ft)

P - Pocket Penetrometer (tsf)

T - Torvane (psf)

Q, - Unconfined Comp. Strength (tsf)
DD - Dry Density (pcf)

_ _ _ LOG OF BORING B-20 PAGE T OF 1] DATE 5292013
Associated Testing Laboratories, Inc. , ,
3143 Yellowstone Blvd PROJECT: ~ Water Line Replacement in Blalock Area SURFACE ELEVATION
WBS No. S-000035-0193-4 85.91
Houston, Texas-77054 ' ATTERBERG Q
PROJECTNO.: G13-195 BORING TYPE:  Auger | LmTss) | 3 W < E
= - = = <1 o SR
LOCATION 3 2.0 N4(é)lowz/oft) 8.0 5 % g, Natural Moisture Content E - '-%“ E '-(\,l; § E
; x| S =~ | = d = S| S| o =)
@| Springrock Ln. i A Qs A S 1095 2| 3 and S|IE|Z|>]|g] S
ol usc s NP hq . 2855056.9 = % :§ 10 20 30 40 = g 2 E oﬁ? Atterberg Limits Eu) % 3 E i 5 E E
< |4 s ort'/ng ’ ) % QL * DD (pcf) * 21§ 5| w|SE| Plastic Moisture  Liguid| € | Q | = | & | @ I~
E z & Easting: 3069041.64 5 E[C 2 90 100 110 120 g1z : S 5% Limit  Content  Limit | 2 | 3 ‘é’ ‘é’ % g E &
iE < TuzR > |og| 22y +———O———1 |Q|S|a|a || EHEE
B S zg @ * P (tsf) * T |2 K| =[5 o o B K
I Qo ) ) MATERIAL DESCRIPTION SN2 10 20 30 40 T |5 X (8% 0 40 60 80 S ta el S
7 |6 Conarete 5 N et T el g
- Lean Clay with Sand (CL), hard, medium ’
B -7 plasticity, light gray and tan 45 10
B _ ..with calcareous nodules below 2' ’
CL
i 5 1] ..very stiff with ferrous nodules below 4' 3.5 17
.l % Fat Clay (CH), stiff, very high plasticity, light | 2.0 32
B 7 g gray and tan with calcareous nodules
.l é 20 30| 75| 23| 52| 91
10T é ..very stiff with ferrous nodules below 10’ 3.75 18
R g 35 | 23
1 ew / 35 21
- 15 %
- T é 275 24
A g 40 20
| 201 g
-] é Lean Clay with Sand (CL), stiff, medium 2.0 21| 31| 16| 15
B /| CL plasticity, light gray and tan
- 25 —4 A
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:

Augered to 25', Hole Grouted after Drilling. Drilled By: Van and Sons , Logged BY:

PV, Checked By: JiturJohn, QC/QA By: PST
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Level: 10.5'

Sample Key:

X spr

V| shelby Tube Disturbed

Water Observations: Initial Water Level: Dry, After Drilling Water Level:
Dry, 24 hrs Water Level: 13', 7 days Water Level: 12', 30 days Water

N - SPT Data (Blows/Ft)

P - Pocket Penetrometer (tsf)

T - Torvane (psf)

Q, - Unconfined Comp. Strength (tsf)
DD - Dry Density (pcf)

LOG OF BORING B-21 (PZ-1)  7ce 1 OF 1| DATE 6202013
Associated Testing Laboratories, Inc.
3143 Y. llg tone Blvd ’ PROJECT: ~ Water Line Replacement in Blalock Area SURFACE ELEVATION
ertowsione By WBS No. S-000035-0193-4 86.04
Houston, Texas-77054 ' A ATTERBERG Q
PROJECTNO.: G13-195 BORING TYPE:  Auger | umrs) | 3| o <E
= . = = < | o o =
LOCATION 2 2‘0 N (blows'y 8‘0 S Natural Moisture Content | & Q)% w3k
Q] g | z 2 2|y TK
— : i Q|56 o I = and Z|=|S|S|® 29 ¢
R g Spr/ngrock Ln. de o 0‘ 2% (tsgo ‘4_0 =g gt OL% Atterberg Limits S|z 3 % g 5 & o
£ |@| USC S| Northing: 13865190.75 SRS * DD (pcf) * 2 |E 5| w |2 Pastc Mosture Liguid | & | Q ElE|lg]| 53F
E (T w| Easting: 3069050.67 GEZEl 90 100 110 120 |8 |SEISEY Cogf”t tmit | 21313135 EEE
W << < E<) w @ P P (tsf) P > Q| T |2w F——- ——— = 3 Q Q %) b) = =
s 2o @ T 2= X8« Q < 2
_Qo ‘ MATERIAL DESCRIPTION EdlaZ 10 20 30 40 S |S®| %198 20 40 60 80 S[wlpfple] BS°
23 6" Concrete N N
- . . 45 14| 45| 18| 27| 72
Lean Clay with Sand (CL), hard, high
B -7 plasticity, light gray and tan 45 12
| _ ..with calcareous nodules below 2' ’
i s 1] .with ferrous nodules below 4' 4.5 15
. 45 16
.l .very stiff below 8' 4.0 17| 48| 18| 30| 82
- 10T 40 16
B -4 4.0 1.55 1 19
B 4/l cL h 4
] .hard below 14' 45 21
- 15 -
-] ..very stiff below 16’ 3.0 23
- 35 106 | 1.15 23
- 20 4
-] ..stiff below 23' 2.0 97 | 0.65 28| 42| 18| 24
- 25 4 Z
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:

Augered to 25'; PZ water level: 13' (08/30/2013); PZ water level: 12' (09/06/2013);
PZ water level: 10.5' (10/03/2013) Drilled By: Van & Sons, Logged By: PV, Checked

By: Jitu/John, QC/QA By: PST
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_ _ | LOG OF BORING B-22 PAGE 1 OF 1] DATE 01
Associated Testing Laboratories, Inc. _ _
3143 Yellowstone Blvd PROJECT: ~ Water Line Replacement in Blalock Area SURFACE ELEVATION
WBS No. S-000035-0193-4 83.75
Houston, Texas-77054 . G13-19 p ATTERBERG e
PROJECT NO.: -195 BORING TYPE: Auger 2| Lmirses i g " 5%
= . —~ ~
LOCATION 2 2‘0 N 4((‘]”sz/g) 8‘0 ~ 1% |8 Natural Moisture Content | & 4yl wsk
¢ S |3 z £ Ll |y G K
\, o8 Q|3 = = and ZllS|S|o )
&| Kempwood Dr. Hle o A Q) A > o2 g & Atterberg Limits S| s % £8 ST
€19 | Northing: 13864200.39 3|3 ¢ *x DD (pcf) * QS5 | w|2E|Pesic Moswre Lgud| & |2 |5 |E || EIE
E % W Eastlng.' 3070735.08 E = o g 9 100 110 120 LQU % E % %% Limit Content Limit | 2 8 g() g() % § ’JZ: E
S |3 < XuwzR e P S |[o#| 212 +—-———©————1 |25 |2 |Td|3 EEE
Qo S Szlg@ (tsf) @ T [2F| 20 Q <| 2=z8
L o MATERIAL DESCRIPTION SHl&Z| 10 20 30 40 | S [SO|“O%] 2 4 e s |=|fplp|x] ¥S°©
% | 5" Concrete SRR AR SRR R R
") | Lean Clay with Sand (CL), very stiff, high | 2.75 L 16
- . plasticity, light gray and tan ;
] ..with calcareous nodules below 2' 25 14
] ..stiff with sand seam below 4' 1.75 18| 46| 18| 28| 78
L 5 - —
|| a P
..with ferrous nodules below 6' 2.0 : 18
-] 20 R | 21
B 10 T . ’
..firm below 10 20 Dol 108 | 0.5 0 18
e
B 1] v Do
Water Level Intial: & After Drilling X 24 Hrs: s Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,(7 g’t%'/;gzr (1) Augered to 11', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: JiturJohn, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample key: X spT |/l Shelby Tube Disturbed Db - Dry Density (pcf)
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_ _ _ LOG OF BORING B-23 PAGE 7 OF 1] DATE 122013
Associated Testing Laboratories, Inc. , ,
3143 Yellowstone Blvd PROJECT:  Water Line Replacement in Blalock Area SURFACE ELEVATION
WBS No. S-000035-0193-4 82.75
Houston, Texas-77054 ATTERBERG 0
PROJECTNO.: G13-195 BORING TYPE:  Auger 2| sy | 2| o = 5
< ° R =<
— - = = <1 o (SR
LOCATION 2 2‘0 N (blows'y 8‘0 S Natural Moisture Content | & R
L S | S z| _| = 2|y G =
| Kempwood Dr. Wl A Qs a SI1Ss| 3| B An ba”dL_ X slsl3|5lg| = S
< |@| USC |4| Northing: 13864226.82 S EL 10 20 30 40 |5 |4zl o ooy - olS|ols|§| gse
T 4 E‘ . 9- . S|o % * DD (pcf) * 2 | T '5 w |€ & Plastic  Moisture  Liquid | < | Q | E | E | o = I~
N w| Easting: 3071086.33 T N 90 100 110 120 a8 |8 g g %% Limit Content  Limit | 2 3 2= % SEE
gl b= < w3 > || 2|12 +———©O0————1 213 |&8|Td|a BT
a1 N S zZ|g @ L 4 P (tsf) L 4 r |[=KF| <|8¢ o) 2 o5k
|5 MATERIAL DESCRIPTION O & = 10 20 30 40 S |SHlL|3x 0 40 60 80 S el Al & w<Zo
74 |6" Concrete Do S
L Lean Clay with Sand (CL), very stiff, high 3.5 17
plasticity, light gray and tan
i 1] ..with calcareous nodules below 2' 4.0 17
.l .with ferrous nodules below 4' 3.0 17| 43| 18| 25| 76
- 5 -
A 25 19
A 40 18
L | cL
- 10 H . ,
..stiff below 10 225 110| 0.9 0 20
.l .very stiff below 12' 2.75 | 27
.l ..medium plasticity below 14’ 35 20| 34| 16| 18
- 15 -
L ] é 40 | 23
Water Level Intial: ¥ After Drilling® 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,(7 g’t%'/;gzr (1) Augered to 17", Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: JiturJohn, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample key: X spT |/l Shelby Tube Disturbed Db - Dry Density (pcf)
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_ _ _ LOG OF BORING B-24 PAGE 1 OF 1] DATE 122013
Associated Testing Laboratories, Inc. , ,
3143 Yell. Blvd PROJECT:  Water Line Replacement in Blalock Area SURFACE ELEVATION
ellowstone blv 82.21
WBS No. S-000035-0193-4 :
Houston, Texas-77054 ATTERBERG Q
PROJECTNO.: G13-195 BORING TYPE:  Auger R | LmTsw) | @ W < Z
= - — = < | o o ==
LOCATION 2 2‘0 N 4((‘]”sz/g) 8‘0 ~ 1% |8 Natural Moisture Content | & 4yl wsk
S SRS 2 S 2| Y] TF«
— o8 Q|3 = = and ZllS|S|o )
N Kempwood Dr. Hle o A Q) A > la& & g Atterberg Limits S|Ss % =18 <z
£ | p orthing: 13864223.95 SRS * DD (pcf) * 2 1§ 5| wl|2G| Pastic Mosture Ligud| & | Q | B | E | o EIr~
E %‘ w| Easting: 3072055.36 5 OE[S 2 9% 100 110 120 8122 < |2g| Limt  Content  Limit 2322 < Ig¢
gl b= < w3 e P > || 2|12 +———©O0————1 213 |&8|Td|a BT
aQ |% = gzlo® (ts)  ® T 2= X|IQx Q < 2zh5
L o MATERIAL DESCRIPTION SHl&Z| 10 20 30 40 | S [SO|“O%] 2 4 e s |=|fplp|x] ¥S°©
7" Concrete A A A A
] Lean Clay with Sand (CL), stiff, high 1.5 19
plasticity, light gray and tan 3l
] .with calcareous nodules below 2' 1.5 19| 44| 18| 26| 79
] ..with ferrous nodules below 4' 1.75 18
-5 —
A e
..firm below 6’ 1.0 : 20
] ..stiff below &' 225 108 | 0.85 0 | 21
10T 1.75 s 21
©:
= .- 1 N .
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,(7 g’t%'/;é’;zr (1) Augered to 11', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: JiturJohn, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample Key: X spT___ /| Shelby Tube Disturbed DD- Dry Density (pcf)
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_ _ _ LOG OF BORING B-25 (PZ-4) et 1 OF 1| DATE 22013
Associated Testing Laboratories, Inc. _ _
3143 Yellowstone Blvd PROJECT: ~ Water Line Replacement in Blalock Area SURFACE ELEVATION
WBS No. S-000035-0193-4 81.48
Houston, Texas-77054 ' ATTERBERG 2
PROJECTNO.: G13-195 BORING TYPE:  Auger R | LmTsw) | W < Z
= - — = < | o o ==
LOCATION 2 2‘0 N 4((‘]”sz/g) 8‘0 ~ 1% |8 Natural Moisture Content | & 4yl wsk
S g | 2 2 Ll 2| Y] TR«
— o8 L0l 3 = and Z|=|S|S|® )
R g Kempwood Dr. i o 0‘ 2% (fsé)o ‘40 R 653 Atterberg Limits 8|33 % 8| SEP
3 P . i B 3 = 3
£ || USC |3 Northing: 13864021.2 3|3 ¢ * DD (pcf) * S |2 E|w|28 Pasic Moswre Loud| £ |2 |5 |B|g| 22EH
E § w| Easting: 3072719.08 5 OE[S 2 9% 100 110 120 R S| Limt  Content  Limit 2|3 % % < §§$
W | < Sy 23 Py P (tsf) ry > 0| 2|2y +——O————1 Ll |T|a|aq EEE
Q (v = o r |[ZK|X|Qcx o 2 0w 5
L o MATERIAL DESCRIPTION SHl&Z| 10 20 30 40 | S [SO|“O%] 2 4 e s |=|fplp|x] ¥S°©
750 7" Concrete A A
- Sandy Lean Clay (CL), stiff, slight plasticity, |1-2° 13| 23| 15| 8 | 62
| ] light gray and tan
..firm below 2' 1.25 111 | 0.45 0 15
i 1] ..stiff with sand seam below 4' 1.5 17
- 5 -
i 1] ..very stiff with ferrous nodules below 6' 2.75 17
A 30 21
e 35 108 | 1.1 0 20
.l .high plasticity below 12' 25 22| 45| 18| 27| 70
.l ..stiff, reddish brown and light gray 1.5 24
- 15 below 14’
B 4 ) 4
20 98 | 0.65 11 25
] bvd
.l ..firm, medium plasticity below 18’ 1.0 23| 27|15| 12
- 20 — A
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: 17.5', After Drilling Water ’F\,’ - g"—’ 7I-<Da,£"a (Blows/Ft) ; Augered to 20'; PZ water level: 16' (08/23/2013); PZ water level: 14.5' (08/30/2013);
Level: 16, 24 hrs Water Level: 16, 7 days Water Level: 14.5, 30 days T Tovane e o (tsf) PZ water level: 12.5' (10/03/2013) Drilled By: Van & Sons, Logged By: PV, Checked
Water Level: 12.5 - Q, - Unconfined Comp. Strength (tsf) By: Jitu/John, QC/QA By: PST
Sample key: X spT |/l Shelby Tube Disturbed Db - Dry Density (pcf)
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_ _ _ LOG OF BORING B-26 PAGE 7 OF 1] DATE 0132013
Associated Testing Laboratories, Inc. _ _
3143 Yellowstone Blvd PROJECT:  Water Line Replacement in Blalock Area SURFACE ELEVATION
WBS No. S-000035-0193-4 80.84
Houston, Texas-77054 - G ATTERBERG Q
PROJECT NO.: 3-195 BORING TYPE:  Auger R | LmTsw) | @ W < Z
— - = = <1 o (SR
LOCATION é 2.0 N (blowz/oft) 8.0 5 % g, Natural Moisture Content E - '-%“ E '-(\,l; § &
o & 8 = 5| = and Z|l=|S|S|® =03
Kempwi Dr. 0 A Q,sf) A Ol x| 7 . El S| 2o
> ol usc : P! O?d Gg 310 2.0(3)_0 20 | BB Ko Atterberg Limits S|s|3|&|8| SEB
N 4 E:‘ Nortf.’mg : 13863956.24 % 8 @ * DD (pcf) * 2 % '6 w |£ S| Plastic  Moisture  Liquid & Q| k| R f; HI i
E % LLI EaStlng.' 3073189.12 E E O % 90 110 120 LQU % E % %% Limit Content Limit E 8 g() g() % § ’JZ: E
gl b= < w3 e P > || 2|12 +———©O0————1 213 |&8|Td|a BT
Qo S Szlg@ (tsf) @ T [2F| 20 Q <| 2=z8
L o - MATERIAL DESCRIPTION SHl&Z| 10 20 30 40 | S [SO|“O%] 2 4 e s |=|fplp|x] ¥S°©
] 7.5" Concrete A A
- 7 Sandy Lean Clay (CL), hard, medium 45 9
plasticity, light gray and tan
..with calcareous nodules below 2' 4.5 101 33| 16| 17| 64
] ..with ferrous nodules below 4' 4.5 12
- 5 -
B 1 45 12
CL
.l .high plasticity below 8' 45 11| 41| 17| 24
" 10T 45 12
] .very stiff below 12' 35 118| 1.3 0 11
L pRE Silty Sand (SM), medium dense, non plastic,
L 15 : light gray and tan 18 18
- T Sm :'.'1
I 18
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,(7 g’t%'/;gzr (1) Augered to 18', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: JiturJohn, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample key: X spT |/l Shelby Tube Disturbed Db - Dry Density (pcf)
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_ _ _ LOG OF BORING B-27 (PZ-2) e ' 07 1| DAe om02013
Associated Testing Laboratories, Inc. _ _
3143 Yellowstone Blvd PROJECT:  Water Line Replacement in Blalock Area SURFACE ELEVATION
WBS No. S-000035-0193-4 84.10
Houston, Texas-77054 - G15-1 A ATTERBERG e
PROJECTNO 3' 95 BORING TYPE: Ugef g LIMITS(%) g LOL gi g
- - — = X
LOCATION 2 2‘0 N 4((‘]”sz/g) 8‘0 ~ 1% |8 Natural Moisture Content | & 4yl wsk
Q] SRS z 2 2|y TK
. ; ; o L0l 3 = and Z|=|S|S|® )
R g Morn/ﬁgwew Dr. i o 0‘ 2% (tsé)o ‘40 > 8 gk 653 Atterberg Limits 8|33 % 8| JER
< || USC |3 Northing: 13865394.89 33 ¢ * DD (pcf) * S |2 E|w|28 Pasic Moswre Loud| £ |2 |5 |B|g| 22EH
E g i Eastlng.' 3072060.18 E & SIY 9 100 110 120 '-QLI % E % 5% Limit Content Limit | 2 8 %‘) %‘) % E E E
U< g SY =23 * P (tsf) . > Qx| 2 |Ruw| +———©O0————1 O e I Il S EE
Q (v = o r |[ZK|X|Qcx o 2 0w 5
L o MATERIAL DESCRIPTION SHl&Z| 10 20 30 40 | S [SO|“O%] 2 4 e s |=|fplp|x] ¥S°©
B %'\2"Asphalt A, s R AR i T el s
[ 4" Crushed gravel / '
T Lean Clay with Sand (CL), stiff, medium 20 1115| 0.55 0 16
- E plasticity, light gray and tan
B ] ..with ferrous nodules below 2'
1.5 17
- 5 -
. /5 20
i 1] ..with vertical sand seam below 8' 1.5 24
- 10 . ,
..very stiff below 10 25 22
-] - 35 1 102| 1.1 0 | 24
i s 1] .high plasticity below 14’ 3.0 22| 40| 17| 23| 82
R . o 05| 13 I RS B 2
-] 35 22
- 20 4
-] .soft below 23' 0.75 101 0.15 0 26| 26| 15| 11
- 25 4 Z
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ - g"—’ 7I-<Da/ga (Blows/Ft) ; Augered to 25'; PZ water level: 17' (08/30/2013); PZ water level: 16.5' (09/06/2013);
Dry, 24 hrs Water Level: 17, 7 days Water Level: 16.5', 30 days Water T oragyometer (tsh) PZ water level: 15' (10/03/2013) Drilled By: Van & Sons, Logged By: PV, Checked
Level: 15 - Q, - Unconfined Comp. Strength (tsf) By: Jitu/John, QC/QA By: PST
Sample Key: X spT /] Shelby Tube Disturbed Db - Dry Density (pcf)
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_ _ _ LOG OF BORING B-28 PAGE 7 OF 1] DATE /222013
Associated Testing Laboratories, Inc. , ,
3143 Yellowstone Blvd PROJECT: ~ Water Line Replacement in Blalock Area SURFACE ELEVATION
WBS No. S-000035-0193-4 82.61
Houston, Texas-77054 - G ATTERBERG Q
PROJECT NO.: 3-195 BORING TYPE:  Auger | LmTss) | 3 W < E
= - = = <1 o SR
LOCATION 2 2‘0 N (blows'y 8‘0 S Natural Moisture Content | & Q)% w3k
— x| 88 | 2| 4 and 5 5125 eG =
% Morningview Dr. a5 0‘ 2% (tsé)o ‘40 > é) gl g & Atterberg Limits S15|3|2 8| JER
= P . . . . = G w J|o| G
<18 usc 2| Northing: 13865254.31 SRS *x DD (pch * 2 g ('3‘; W |2 & Plastic Moisture  Liquid | & Q|| Rlal HH
E % W EaStlng.' 3072064.96 E = o g 90 100 110 120 LQU % E % %% Limit Content Limit | 2 8 g() g() % § ’JZ: E
S < Twx > |od| 2Ry +———©O0————1 (2|5 |a|la|gq| EEE
Q|3 S Szlom & Pish) & T |25 Qc Q ot R
L o MATERIAL DESCRIPTION SB&E2 10 20 30 40 |S|S®| S8 20 4 e s |S[[p|p|E| WSO
B k6" Concrete N N
] 7 |\4"Sand 45 14
E 1 Lean Clay with Sand (CL), hard, high 45 1131 39| 17| 22| 73
- plasticity, light gray and tan
B na ..with calcareous nodules below 2'
5 ..very stiff with ferrous nodules below 4' 4.25 118 | 1.9 0 14
1 a 4.0 14
i 1] ..stiff with sand seam below 8' 1.75 20
- 1 —4
0 20 103| 0.6 0 24
.l é Fat Clay (CH), stiff, high plasticity, light gray | 2.0 | 22| 57|20 37|95
i 7 % and tan with calcareous nodules
] / .reddish brown below 14' 225 105 | 0.95 0 22
- 15 /| cH % : :
] é! .very stiff below 16' 20 105| 1.16 1 23
.l é | Lean Clay with Sand (CL), firm, medium 1.0 26
-] =| plasticity, reddish brown
- 20 —4
| 1| CL
-] 1.0 24| 32| 16| 16| 85
- 25 —4 Z
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: 19, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,gg/t%'/:é"gzr (51 Augered to 25', Hole caved at: 21'; Hole Grouted after Drilling. Drilled By: Van and
17 T - Torvane (psf) Sons , Logged BY: PV, Checked By: Jitu/John, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample key: X spT |/l Shelby Tube Disturbed Db - Dry Density (pcf)
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_ _ _ LOG OF BORING B-29 PAGE 1 OF 1] DATE 232013
Associated Testing Laboratories, Inc. , ,
3143 Yellowstone Blvd PROJECT:  Water Line Replacement in Blalock Area SURFACE ELEVATION
WBS No. S-000035-0193-4 81.33
Houston, Texas-77054 ATTERBERG 2
PROJECTNO.: G13-195 BORING TYPE:  Auger R | LmTsw) | @ W < Z
= - — = < | o o ==
LOCATION 2 2‘0 N 4((‘]”sz/g) 8‘0 ~ 1% |8 Natural Moisture Content | & 4yl wsk
¢ 8|S z E k| 2| G K
. & L |3 |l S| 3 and Zl|S|S| @ 20
A A =1 < = | S 2
R E Theysen Dr. E sl 4, 2% (tsé)o 40 E e e E L% Atterberg Limits 813 E‘) % S o & g
3 P . - - - = 3
€ |@| USC p Northing: 13865113.89 SRS * DD (pcf) * 2 %E o 2% Plastic Moisture  Liquid | & | Q | & | & | & Mg
E (T w| Easting: 3071660.25 GEC 8 90 100 110 120 | 8|2 | SRl Limt Content Limit |2 SR 12 2| SEE
T 5 SOz 8¢ S8E Y r———o———1 |2|8]|3|2 ]3| FEZ
Qo S Szlg@ (tsf) @ T [2F| 20 Q <| 2=z8
L o MATERIAL DESCRIPTION SHl&Z| 10 20 30 40 | S [SO|“O%] 2 4 e s |=|fplp|x] ¥S°©
5.5" Concrete A A
Lean Clay with Sand (CL), very stiff, high 25
= - plasticity, light gray and tan
] ..stiff with ferrous nodules below 2' 1.75
.l .very stiff below 4' 25 42| 18| 24| 75
- 5 -
CcL
] 35
.l ..stiff with sand seam below 8' 20 112| 0.85 0
- 10 4 A
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,(7 g’t%'/;é’;zr (1) Augered to 10", Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: JiturJohn, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample Key: X spT___ /| Shelby Tube Disturbed DD- Dry Density (pcf)




HCFCD G13-195.GPJ HCFCD.GDT 10/18/13

_ _ _ LOG OF BORING B-30 PAGE T OF 1] DATE 232013
Associated Testing Laboratories, Inc. , ,
3143 Yellowstone Blvd PROJECT:  Water Line Replacement in Blalock Area SURFACE ELEVATION
WBS No. S-000035-0193-4 81.47
Houston, Texas-77054 ATTERBERG Q
PROJECTNO.: G13-195 BORING TYPE:  Auger 2| umrs) | @ W < Z
= — ey s1o|l o=
LOCATION 2 2‘0 N 4((‘]”sz/g) 8‘0 ~ 1% |8 Natural Moisture Content | & 4yl wsk
S 8|S z [ 2| Y O K «
o o Q|3 = = and Z|llS|S|a )
R g Theysen Dr. i o 0‘ 2% (fsé)o ‘40 > e 2k 53 Atterberg Limits 8|3 § % 8| JER
) L . . - 8 = —
£ |@| USC |3 North/ng. 13865035.93 3¢ % DD oo % g |2 sl 2 gc: Plastic  Moisture Ligud | & | 2 | | R | & Ml
T |3 T S (pch) o S| /2% qul o
N & Easting: 3072382.93 DEC ¢ 9 100 110 120 d g 2 € 5% Limit  Content Limit | 2 3 212 % Sz c
O |3 < w2 * P > o] 22w +——o0————1 Ql5|a|ad|q E T
Qo S Szlg@ (tsf) @ T [2F| 20 Q <| 2=z8
L o MATERIAL DESCRIPTION SHl&Z| 10 20 30 40 | S [SO|“O%] 2 4 e s |=|fplp|x] ¥S°©
%] | 5" Concrete A A
7 Lean Clay with Sand (CL), very stiff, medium | 4.0 12
= - plasticity, light gray and tan
i 11 ..hard with calcareous nodules below 2' 4.5 12137 17| 20| 71
] ..stiff with sand seam below 4' 2.0 18
- 5 -
CcL
i 1] ..with ferrous nodules below 6' 20 19
-] 225 110 0.95 0 20
- 10 4 é
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,(7 g’t%'/;é’;zr (1) Augered to 10", Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: JiturJohn, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample key: X spT |/l Shelby Tube Disturbed DD- Dry Density (pcf)




HCFCD G13-195.GPJ HCFCD.GDT 10/18/13

_ _ _ LOG OF BORING B-31 PAGE 1 OF 1] DATE 232013
Associated Testing Laboratories, Inc. , ,
3143 Yellowstone Blvd PROJECT:  Water Line Replacement in Blalock Area SURFACE ELEVATION
WBS No. S-000035-0193-4 80.75
Houston, Texas-77054 - G ATTERBERG 2
PROJECT NO.: 3-195 BORING TYPE:  Auger R | LmTsw) | @ e
— - = = <1 o (SR
LOCATION 3 2.0 N4(é)lowz/oft) 8.0 5 % g, Natural Moisture Content E - '-%“ E '-(\,l; § o
~ 2 _ = 2 = o
a| Theysen Dr. Wl A Qs a £18¢13 3 ) bandL_ | INHEHELE
g o USC |S| Northing: 13864921.68 L3510 20 30 40 | g |Lx|5|ow ferberg imts S|3|3|s|¥] 58
< |4 s orning: ’ 3Q % * DD (pcf) * 2 B &5|wl|ES| Plastic Moisture Liguid| « | Q | E | = @ I~
E % W Eastlng.' 3072850.5 E = o g 9 100 110 120 LQU % E % %% Limit Content Limit | 2 8 g() g() % § ’JZ: E
gl b= < w3 e P > || 2|12 +———©O0————1 213 |&8|Td|a BT
Q|3 S Szl ¥ (tsf) & T |25 Qc Q ot R
L o - MATERIAL DESCRIPTION SB&E2 10 20 30 40 |S|S®| S8 20 4 e s |S[[p|p|E| WSO
%4 | 6" Concrete SRR Troor1:ofd
L 7)) | Lean Clay with Sand (CL), hard, high 45 12
plasticity, light gray and tan
] 45 13| 45| 18| 27| 83
i 1] ..very stiff with ferrous nodules below 4' 4.0 16
- 5 -
CL
i 1] ..with calcareous nodules below 6’ 4.0 14
-] 4.0 14| 1.7 0 15
- 1 4 - - —
0 é Fat Clay (CH), very stiff, high plasticity, 275 28| 50| 19| 31| 92
% reddish brown and light gray
y
.l é ..with ferrous nodules below 12' 3.0 27
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,(7 g’t%'/;gzr (1) Augered to 13", Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: JiturJohn, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample key: X spT |/l Shelby Tube Disturbed Db - Dry Density (pcf)




HCFCD G13-195.GPJ HCFCD.GDT 10/18/13

_ _ _ LOG OF BORING B-32 PAGE T OF 1] DATE 6232013
Associated Testing Laboratories, Inc. , ,
3143 Yellowstone Blvd PROJECT:  Water Line Replacement in Blalock Area SURFACE ELEVATION
WBS No. S-000035-0193-4 82.37
Houston, Texas-77054 - G ATTERBERG 2
PROJECT NO.: 3-195 BORING TYPE:  Auger R | LmTsw) | @ e
— - = = <1 o (SR
LOCATION é 2.0 N4(é)lowz/oft) 8.0 5 % g, Natural Moisture Content E - '-%“ E '-(\,l; § o
o & 8|8 ] 5| 4+ and Z|l=|S|S|® =03
A H A s < | S Q
= ol use E They; s'en.Dr. EE 3 10 2_%” (tss)- 0 40 < ﬁ. E oﬁ% Atterberg Limits 3 = 8 % S S K ﬁ
S w = | Northing: 13865136.63 33 ¢ * DD (pcf) * S |E 5|y |28 Pesic Woswre Louo| & |2 |E|E || EFF
E % W EaStlng.' 3073070.2 E = o g 90 100 110 120 LQU % E % %% Limit Content Limit | 2 8 g() g() % § ’JZ: E
gl b= < w3 e P > || 2|12 +———©O0————1 213 |&8|Td|a BT
Qo S Szlg@ (tsf) @ T [2F| 20 Q <| 2=z8
L o MATERIAL DESCRIPTION SHl&Z| 10 20 30 40 | S [SO|“O%] 2 4 e s |=|fplp|x] ¥S°©
=l 4" Asphalt . : : : : : : : : : :
= 6" Stabilized shell
B N - - 4.0 2 1 1
Sandy Lean Clay (CL), very stiff, medium 8 6116| 67
| ma plasticity, light gray and tan
..with calcareous nodules below 2' 4.0
i 1] ..with ferrous nodules below 4' 25
- 5 -
CL
- 3.75
- 35 11| 1.15 0
- 1 4 - - -
0 Fat Clay with Sand (CH), very stiff, high 25 54| 19| 35| 84
| 1 plasticity, light gray and tan
i 1] oH ..with ferrous nodules below 12' 4.0 105| 1.52 9
i 1] ..reddish brown with calcareous nodules 25
below 14’
- 15 4
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,(7 g’t%'/;gzr (1) Augered to 15", Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: JiturJohn, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample Key: X spT /] Shelby Tube Disturbed Db - Dry Density (pcf)




HCFCD G13-195.GPJ HCFCD.GDT 10/18/13

_ _ _ LOG OF BORING B-33 PAGE T OF 1] DATE 2a0r
Associated Testing Laboratories, Inc. , ,
3143 Yellowstone Blvd PROJECT:  Water Line Replacement in Blalock Area SURFACE ELEVATION
WBS No. S-000035-0193-4 82.64
Houston, Texas-77054 - G15-1 ATTERBERG Q
PROJECT NO.: 3-195 BORING TYPE:  Auger R | LmTsw) | @ W < Z
= - — = < | o o ==
LOCATION 2 2‘0 N 4((‘]”sz/g) 8‘0 ~ 1% |8 Natural Moisture Content | & 4yl wsk
S SRS 2 S Ll 2| Y] TR«
. : 1§ &3 o = = and Z|l|S| S| o )
ol use g Lazy Spring Dr. Ble sl oA 2% (ts;)o A40 e g . 53 Atterberg Limits S| 5 § % g| g2
3 P . - - - = 3
<8 o| Northing: 13664772.84 33 ¢ x DD (pch) % S |E 5|y |28 Pesic Woswre Louo| & |2 |E|E || EFF
N w| Easting: 3071583.59 L ES ¢ 90 100 110 120 5128 2 T 5% Limit  Content  Limit | 2 3 2|2 % ¢
gl b= < w3 e P > || 2|12 +———©O0————1 213 |&8|Td|a BT
Qo S Szlg@ (tsf) @ T [2F| 20 Q <| 2=z8
L o MATERIAL DESCRIPTION SHl&Z| 10 20 30 40 | S [SO|“O%] 2 4 e s |=|fplp|x] ¥S°©
5.5" Concrete Do S
Lean Clay with Sand (CL), stiff, high 1.5
= - plasticity, light gray and tan
] .very stiff below 2' 3.0 42| 18| 24| 80
i 1] ..with ferrous nodules below 4' 4.0
- 5 -
CL
-] ..with sand seam below 6' 25
.l ..stiff below &' 2.0 104| 06 0
- 10 4 A
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,gg/t‘r?g/,fgzr (1) Augered to 10", Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: JiturJohn, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample key: X spT |/l Shelby Tube Disturbed Db - Dry Density (pcf)




HCFCD G13-195.GPJ HCFCD.GDT 10/18/13

_ _ _ LOG OF BORING B-34 PAGE 7 OF 1] DATE oma0s
Associated Testing Laboratories, Inc. , ,
3143 Yellowstone Blvd PROJECT:  Water Line Replacement in Blalock Area SURFACE ELEVATION
WBS No. S-000035-0193-4 82.64
Houston, Texas-77054 - G15-1 p ATTERBERG e
PROJECT NO.: -195 BORING TYPE: Auger 2| LmTse i 3 " 55%
N . —~ ~
LOCATION 2 2‘0 N 4((‘]”sz/g) 8‘0 ~ 1% |8 Natural Moisture Content | & 4yl wsk
= 2|5 z [ Ll |y T F o
. & L |3 |l S| 3 and Zl|S|S| @ 20
A A =1 < = | S 2
~ E Rockhurst Dr. E sl g 2% (tsé)o .0 s |Q i"i T 058 Atterberg Limits 83 3 % §| oE g
> P . - - - = 3
£ || USC || Northing: 13864779.34 SERS * DD (pch) * S |E 5|y |28 Pesic Woswre Louo| & |2 |E|E || EFF
E g W EaStlng.' 3072205.64 E = o g 90 100 110 120 LQU % E % %% Limit Content Limit | 2 8 g() g() % § ’JZ: E
U< g SY =23 * P (tsf . > Qx| 2 |Ruw| +———©O0————1 i F|a|a|a EEE
Qo S Szlg@ (tsf) T [2F| 20 Q <| 2=z8
L o MATERIAL DESCRIPTION SHl&Z| 10 20 30 40 | S [SO|“O%] 2 4 e s |=|fplp|x] ¥S°©
6" Concrete A A
| Sandy Lean Clay (CL), hard, medium 4.5 11
B 7 plasticity, light gray and tan
] 45 9 (34| 16| 18] 69
i 11 ..with calcareous nodules below 4' 45 10
- 5 -
CL
i 1] ..with ferrous nodules below 6' 4.5 11
] .very stiff below 8' 35 115| 1.05 0 17
- 10 4 A
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,(7 g’t%'/;é’;zr (1) Augered to 10", Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: JiturJohn, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample key: X spT |/l Shelby Tube Disturbed DD- Dry Density (pcf)




HCFCD G13-195.GPJ HCFCD.GDT 10/18/13

_ _ _ LOG OF BORING B-35 PAGE 1 OF 1] DATE 232013
Associated Testing Laboratories, Inc. , ,
3143 Yell Blvd PROJECT:  Water Line Replacement in Blalock Area SURFACE ELEVATION
ellowstone Gy WB 83.23
S No. S-000035-0193-4 :
Houston, Texas-77054 ' A ATTERBERG 2
PROJECTNO.: G13-195 BORING TYPE:  Auger R | LmTsw) | @ e
= - — = < | o o ==
LOCATION 2 > Nbowl) & & |8 Natural Moisture Content | & R
= S | S = = | 2| ¥ 0K &
= ; € & o= 3| 3 and 2l |S|S|® =Y
R g Blackenship Dr. e o 0‘ 2% (fsé)o ‘40 SRR 653 Atterberg Limits 3| s 3 % s| SER
3 P . i B 3 = 3
£ |@| USC = Northing: 13864544.97 33 ¢ * DD (pof) * g 5% o S &l Pastic  Mosture  Liguid | & | 3 | & | & s oo
E § w| Easting: 3071889.58 5 OE[S 2 9% 100 110 120 R S| Limt  Content  Limit 2|3 % % < EEE
U< g SY =23 * P (tsf) . > Qx| 2 |Ruw| +———©O0————1 O e I Il S EE
Q (v = o r |[ZK|X|Qcx o 2 0w 5
L o MATERIAL DESCRIPTION SHl&Z| 10 20 30 40 | S [SO|“O%] 2 4 e s |=|fplp|x] ¥S°©
5.5" Concrete A O
Sandy Lean Clay (CL), hard, medium 4.5 12
- E plasticity, light gray and tan
i 11 ..with calcareous nodules below 2' 45 13
] 45 10| 33| 16| 17| 69
- 5 -
CL
] ..with ferrous nodules below 6' 4.5 10
.l .very stiff below 8' 35 121| 1.3 0 13
- 10 4 A
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,(7 g’t%'/;é’;zr (1) Augered to 10", Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: Jitu/John, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample key: X spT |/l Shelby Tube Disturbed Db - Dry Density (pcf)




HCFCD G13-195.GPJ HCFCD.GDT 10/18/13

| | | LOG OF BORING B-36 7oz ' o 1| DAE ae0rs
Associated Testing Laboratories, Inc. , ,
3143 Yellowstone Blvd PROJECT:  Water Line Replacement in Blalock Area SURFACE ELEVATION
WBS No. S-000035-0193-4 82.18
Houston, Texas-77054 G131 ATTERBERG 2
PROJECT NO.: 3-195 BORING TYPE:  Auger R | LmTsw) | @ W < Z
— - = = <1 o (SR
LOCATION é 2.0 N4(é)lowz/oft) 8.0 5 % g, Natural Moisture Content E - '-%“ % '-(\,l; § &
; ' Q ~| = = and S| =S| » o
g| Blackenship Dr. a5 0‘ 2% (fsé)o ‘40 >~ [a & & & Atterberg Limits § S5z s E EEL) 2
= W . ; [41] o 5 : 3 3 = w oW = ) 3 N 9]
£ @ usc p Northing: 13864335.09 SRS * DD (pch) * 2 %E o £ &| Plastic  Moisture  Liquid a2 h Mg
E g & Easting: 3072700.21 DEC ¢ 9 100 110 120 Q g 2 < 5% Limit  Content Limit | 2 3 212 % Sz i
G |3 < S Wz 3 > |od| 2|2y +———©O——-1 |2 |5 |T|a | EHEE
Q |» = S Z|go 9 * P (tsf) . T |[=K| |0 o »n B R
L o MATERIAL DESCRIPTION SBE82| 10 20 30 40 |S|S%|“ S| 2 4 e s |S[ulpfp|d| W29
=34 | 5" Concrete SRR AR R R SRR R R
7 Sandy Lean Clay (CL), hard, high plasticity, | 4.5 10
A light gray and tan
.l .with calcareous nodules below 2' 45 12| 38| 17| 21| 70
.l .very stiff below 4' 4.0 120 | 1.85 0 10
- 5 -
CL
i 1] ..hard below 6’ 4.5 11
I 45 11
- 10 4 z
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: N - SPT Data (Blows/Ft) Augered to 10", Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
P - Pocket Penetrometer (tsf) .
Dry T - Torvane (psf) BY: PV, Checked By: JiturJohn, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample key: X spT |/l Shelby Tube Disturbed Db - Dry Density (pcf)




HCFCD G13-195.GPJ HCFCD.GDT 10/18/13

_ _ _ LOG OF BORING B-37 PAGE T OF 1] DATE 232013
Associated Testing Laboratories, Inc. , ,
3143 Yellowstone Blvd PROJECT:  Water Line Replacement in Blalock Area SURFACE ELEVATION
WBS No. S-000035-0193-4 80.89
Houston, Texas-77054 - G ATTERBERG 2
PROJECT NO.: 3-195 BORING TYPE:  Auger R | LmTsw) | @ e
— - = = <1 o (SR
LOCATION 3 2.0 N4(é)lowz/oft) 8.0 5 % g, Natural Moisture Content E - '-%“ E '-(\,l; § &
=~ 2 _ = 2 = o3
z| Tiison L. Bl [ aam a | S1885 8 e gls|s|s|g| =8¢
g |0 USC |S| Northing: 13864455.47 L3510 20 30 40 | g |Lx|5|ow erberg Zimis S|3|3|s|¥] 58
< |4 s orning: - 3Q % * DD (pcf) * 2 B &5|wl|ES| Plastic Moisture Liguid| « | Q | E | = @ I~
E % W EaStlng.' 3072907.69 E = o g 90 100 110 120 LQU % E % %% Limit Content Limit | 2 8 g() g() % § ’JZ: E
O |3 < Xxw=xR * P > [0l 2Sg +———O0————1 Ql5|a|ad|q E T
Q|3 S Szl ¥ (tsf) & T |25 Qc Q ot R
L o - MATERIAL DESCRIPTION SB&E2 10 20 30 40 |S|S®| S8 20 4 e s |S[[p|p|E| WSO
%3 | 5.5" Concrete A O
] 7 Sandy Lean Clay (CL), hard, medium 4.5 9 |35| 16| 19| 70
plasticity, light gray and tan
i 1] ..with calcareous nodules below 2' 4.5 9
i 1] ..very stiff with ferrous nodules below 4' 4.0 16
- 5 -
CcL
i 1] ..with sand seam below 6' 35 18
-] 35 113 | 1.45 0 18
- 1 4 - - —
0 é Fat Clay (CH), very stiff, very high plasticity, | 3.5 27| 74| 23| 51|93
% light gray and tan with ferrous nodules
o7
i 1] g ..hard with ferrous nodules below 12’ 45 21
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,(7 g’t%'/;gzr (1) Augered to 13", Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: Jitu/John, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample key: X spT |/l Shelby Tube Disturbed DD- Dry Density (pcf)




HCFCD G13-195.GPJ HCFCD.GDT 10/18/13

| | | LOG OF BORING B-38  7oc o 1] DAE 8201
Associated Testing Laboratories, Inc. _ _
3143 Yellowstone Blvd PROJECT:  Water Line Replacement in Blalock Area SURFACE ELEVATION
WBS No. S-000035-0193-4 82.40
Houston, Texas-77054 - G ATTERBERG Q
PROJECT NO.: 3-195 BORING TYPE:  Auger R | LmTsw) | @ W < Z
© ® N (bowsi) © | ® ) 5 ~lul ©9z3
LOCATION é 2 4(0 W60) 80 5 % ;, Natural Mo:st;re Content E - '-%“ 5 '-(\,l; S E
. , & 8 (3 | 5| 4 an S I I S - 20
@| Lazy Spring Dr. Wl A Q,tsf) A N 2= 3 . S|IS|S|xle| =0
2 || USC | Y| Northing: 13864319.89 US Bl ro 20 30 40 |5 |85 5oyl Arwesimt 85515 8 gLk
< |4 s orning: ) 3Q % * DD (pcf) * 2 B &5|wl|ES| Plastic Moisture Liguid| « | Q | E | = @ I~
E % LLI EaStlng.' 3071602.51 E E O % 90 100 110 120 LQU % E % %% Limit Content Limit E 8 g() g() % § ’JZ: E
w (< < §<LL|§§ P P (tsf > Qx| T 2w F———0-———1 I |T|E| BRI
Qo S Szlg@ (tsf) @ T [2F| 20 Q <| 2=z8
L o - MATERIAL DESCRIPTION SHl&Z| 10 20 30 40 | S [SO|“O%] 2 4 e s |=|fplp|x] ¥S°©
=3 | 6.5" Concrete SR R AR
- 7 Lean Clay with Sand (CL), hard, medium 4.5 36| 17| 19| 71
plasticity, light gray and tan
i 1] ..with calcareous nodules below 2' 45
i 1] ..with ferrous nodules below 4' 45
- 5 -
i T] 4.5
-] 45 119 | 2.25
B 4/| CL
- 10 1 . . ,
..very stiff, reddish brown below 10 4.0
.l .high plasticity below 12' 4.0 45| 18| 27| 78
- 35 98 | 1.21
- 15 -
i 1] 4.0
L Y| A
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,gg/t%'/:é"gzr (1) Augered to 17", Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: JiturJohn, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample key: X spT |/l Shelby Tube Disturbed Db - Dry Density (pcf)




HCFCD G13-195.GPJ HCFCD.GDT 10/18/13

| | | LOG OF BORING B-39 7o 7 07 1] oAre o0
Associated Testing Laboratories, Inc. , ,
3143 Yellowstone Blvd PROJECT:  Water Line Replacement in Blalock Area SURFACE ELEVATION
WBS No. S-000035-0193-4 81.63
Houston, Texas-77054 ATTERBERG 2
PROJECTNO.: G13-195 BORING TYPE:  Auger | ummse) | @ W < E
< ° R = <
= - — = < | o o ==
LOCATION 2 > Nbowl) & & |8 Natural Moisture Content | & R
¢ S |3 z £ Ll |y G K
- « & |3 3| 3 and Z|l=|S|S|® =0
R E McDade St. E = 0‘ 2% (tsé)o A40 =g § 058 Atterberg Limits 83 § % S g & g
> P . - - - = 3
& @ USC E:‘ Northlng. 13863896.57 % 8 @ * DD (pcf) * (é) % (ED 2 Z% Pla_st_ic Moisture Liqu[d 'ﬁ:“ Q = = z; L“ ;(‘ L“
E g w| Easting: 3071844.48 5 OE[S 2 9% 100 110 120 R S| Limt  Content  Limit 2322 < Ig¢
U< g SY =23 * P (tsf . > Qx| 2 |Ruw| +———©O0————1 i F|a|a|a EEE
Qo S Szlg@ (tsf) T [2F| 20 Q <| 2=z8
L o MATERIAL DESCRIPTION SHl&Z| 10 20 30 40 | S [SO|“O%] 2 4 e s |=|fplp|x] ¥S°©
5.5" Concrete A O
Sandy Lean Clay (CL), hard, medium 4.5 13| 31| 16| 15| 68
- E plasticity, light gray and tan
i 11 ..with calcareous nodules below 2' 45 13
.l ..with ferrous nodules below 4' 4.5 12
- 5 -
CL
] 45 15| 22 0 14
I 45 17
- 10 4 A
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,(7 g’t%'/;é’;zr (1) Augered to 10", Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: Jitu/John, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample key: X spT |/l Shelby Tube Disturbed Db - Dry Density (pcf)




HCFCD G13-195.GPJ HCFCD.GDT 10/18/13

_ _ _ LOG OF BORING B-40 PAGE 7 OF 1| DATE 222013
Associated Testing Laboratories, Inc. _ _
3143 Yell. Blvd PROJECT:  Water Line Replacement in Blalock Area SURFACE ELEVATION
ellowstone bBly 80.60
WBS No. S-000035-0193-4 :
Houston, Texas-77054 ATTERBERG Q
PROJECTNO.: G13-195 BORING TYPE:  Auger 2| umrs) | @ W < Z
- — ey s1o|l o=
LOCATION 2 2‘0 N 4((‘]”sz/g) 8‘0 ~ 1% |8 Natural Moisture Content | & 4yl wsk
| g | 2 S 2|y T K«
\, o8 Q|3 = = and ZllS|S|o )
R E Mc Dade St. E = 0‘ 2% (tsé)o A40 =g & 058 Atterberg Limits 8|3 § % S q & g
3 P . i B 3 = 3
€4 USC | 5| Northing: 13863703.15 3|3 ¢ * DD (pch) * S |2 E|w|28 Pasic Moswre Loud| £ |2 |5 |B|g| 22EH
E % LLI EaStlng.' 3072577.17 E E O % 90 100 110 120 LQU % E % %% Limit Content Limit E 8 g() g() % § ’JZ: E
o |3 < SY2R e Pun e > 0| 22w +———©——1 |2|3|T|T|a| HHEE
Qo S Szlg@ (tsf) T [2F| 20 Q <| 2=z8
L o MATERIAL DESCRIPTION SHl&Z| 10 20 30 40 | S [SO|“O%] 2 4 e s |=|fplp|x] ¥S°©
%4 | 5" Concrete SRR SRR
7 Sandy Lean Clay (CL), stiff, high plasticity, 1.5 : 19
- light gray and tan :
.l .with sand seam below 2' 20 : 17| 39| 17| 22| 70
.l ..with ferrous nodules below 4' 1.75 : 18
- 5 - »: B
cL Pl :
I /5 18
.l .very stiff below 8' 4.0 19| 1.7 0 15
- 10 4 z
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,(7 g’t%'/;é’;zr (1) Augered to 10", Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: JiturJohn, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample key: X spT |/l Shelby Tube Disturbed Db - Dry Density (pcf)




HCFCD G13-195.GPJ HCFCD.GDT 10/18/13

_ _ _ LOG OF BORING B-41 PAGE 7 OF 1| DATE o BP013
Associated Testing Laboratories, Inc. , ,
3143 Yell. Blvd PROJECT:  Water Line Replacement in Blalock Area SURFACE ELEVATION
ellowstone bBly 81.19
WBS No. S-000035-0193-4 :
Houston, Texas-77054 ATTERBERG Q
PROJECTNO.: G13-195 BORING TYPE:  Auger R | LmTsw) | @ W < Z
= - — = < | o o ==
LOCATION 2 2‘0 N 4((‘]”sz/g) 8‘0 ~ 1% |8 Natural Moisture Content | & 4yl wsk
& FEIRS) z [ | 2|4 G K «
= & L |3 |l S| 3 and Zl|S|S| @ 20
A A | < | S Q
~ g Tilson Ln. Ble sl z%ﬂsé)o o clg gt 653 Atterberg Limits 83 3 % gl SEE
3 P . i B 3 = 3
€18 usc | Northing: 13863541.91 33 ¢ * DD (pcf) * QS5 | w|2E|Pesic Moswre Lgud| & |2 |5 |E || EIE
E g & Easting: 3072962.1 DEC ¢ 9 100 110 120 Q g 2 < 5% Limit  Content Limit | 2 3 212 % Sz i
gl b= < w3 e P > || 2|12 +———©O0————1 213 |&8|Td|a BT
aQ |% = gzlo® (ts)  ® T 2= X|IQx Q < 2zh5
L o MATERIAL DESCRIPTION SHl&Z| 10 20 30 40 | S [SO|“O%] 2 4 e s |=|fplp|x] ¥S°©
%1 | _5.5" Concrete N SRR
] 7 Sandy Lean Clay (CL), very stiff, medium 3.0 14| 35| 16| 19| 64
plasticity, light gray and tan
B 4] 4.0 15
i 1] ..with sand seam below 4' 4.0 14
- 5 -
i 1] ..with ferrous nodules below 6' 25 17
B 1| CL
-] 35 115| 1.25 0 15
- 10 H . " )
..high plasticity below 10 25 16| 43| 18| 25| 51
I 2.0 17
I BN 777
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,(7 g’t%'/;é’;zr (1) Augered to 13", Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: JiturJohn, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample Key: X spT___ /| Shelby Tube Disturbed DD- Dry Density (pcf)




HCFCD G13-195.GPJ HCFCD.GDT 10/18/13

_ _ _ LOG OF BORING B-42 PAGE 7 OF 1] DATE mo0Ts
Associated Testing Laboratories, Inc. , ,
3143 Yellowstone Blvd PROJECT:  Water Line Replacement in Blalock Area SURFACE ELEVATION
WBS No. S-000035-0193-4 81.98
Houston, Texas-77054 ATTERBERG Q
PROJECTNO.: G13-195 BORING TYPE:  Auger R | LmTsw) | @ W < Z
= - — = < | o o ==
LOCATION 2 2‘0 N 4((‘]”sz/g) 8‘0 ~ 1% |8 Natural Moisture Content | & 4yl wsk
; | S | O 2 | = =1 2| 3 ™
g| Lazy Spring Dr. Wl A Qs A SI1Se|F| B and S|sl3|x|g| 8¢
2 |lo| UsSC |y — IS 1.0 20 30 40 E T E o Atterberg Limits I$) % 31518 N
N 4 E:‘ Nortf.’mg : 13863624.72 % 8 @ * DD (pcf) * 2 % '6 w |£ S| Plastic  Moisture  Liquid & Q| k| R f; HI i
E g & Easting: 3071632.77 DEC ¢ 9 100 110 120 Q g 2 < 5% Limit  Content Limit | 2 3 212 % Sz i
gl b= < w3 e P > || 2|12 +———©O0————1 213 |&8|Td|a BT
Qo S Szlg@ (tsf) @ T [2F| 20 Q <| 2=z8
L o MATERIAL DESCRIPTION SHl&Z| 10 20 30 40 | S [SO|“O%] 2 4 e s |=|fplp|x] ¥S°©
%] | 5" Concrete A A
7 Sandy Lean Clay (CL), hard, medium 4.5 12
= - plasticity, light gray and tan
] .very stiff below 2' 3.0 16| 33| 16| 17| 70
.l ..with ferrous nodules below 4' 4.0 16
- 5 -
CL
I 25 17
] 35 14| 1.1 0 17
- 10 4 é
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,(7 g’t%'/;é’;zr (1) Augered to 10", Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: JiturJohn, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample Key: X spT___ /| Shelby Tube Disturbed DD- Dry Density (pcf)




HCFCD G13-195.GPJ HCFCD.GDT 10/18/13

_ _ _ LOG OF BORING B-43 PAGE 1 OF 1] DATE 0222013
Associated Testing Laboratories, Inc. , ,
3143 Yellowstone Blvd PROJECT:  Water Line Replacement in Blalock Area SURFACE ELEVATION
WBS No. S-000035-0193-4 82.07
Houston, Texas-77054 ATTERBERG Q
PROJECTNO.: G13-195 BORING TYPE:  Auger 2| umrs) | @ W < Z
- — y s1o|l o=
LOCATION 2 2‘0 N 4((‘]”sz/g) 8‘0 ~ 1% |8 Natural Moisture Content | & 4yl wsk
; , N g8 |9 2| _ E 2|y TR
g| Friendship Rd. Wl A Qs A SI1Se|F| B and S|sl3|x|g| 8¢
2 |lo| UsSC |y —— IS 1.0 20 30 40 E T E o Atterberg Limits I$) % 31518 N
S w = | Northing: 13863526.16 33 ¢ * DD (pc) * S |E 5|y |28 Pesic Woswre Louo| & |2 |E|E || EFF
E g & Easting: 3072195.64 DEC ¢ 9 100 110 120 Q g 2 < 5% Limit  Content Limit | 2 3 212 % Sz i
T 5 SOz 8¢ S8E Y r———o———1 |2|8]|3|2 ]3| FEZ
aQ |» = Qzlo % (tsf) ¢ T 2K X9 Q < RS
L o MATERIAL DESCRIPTION SHl&Z| 10 20 30 40 | S [SO|“O%] 2 4 e s |=|fplp|x] ¥S°©
%4 | 5" Concrete SRR Troor1:ofd
7 Sandy Lean Clay (CL), hard, medium 4.5 13| 28| 15| 13| 66
= - plasticity, light gray and tan
-] ..very stiff with calcareous nodules 4.0 11
below 2'
] ..with ferrous nodules below 4' 35 16
- 5 -
CL
. 35 15
.l ..stiff below &' 25 114 | 0.95 0 18
- 10 4 é
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,gg/t‘r?g/,fgzr (1) Augered to 10", Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: JiturJohn, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample key: X spT |/l Shelby Tube Disturbed Db - Dry Density (pcf)




HCFCD G13-195.GPJ HCFCD.GDT 10/18/13

_ _ _ LOG OF BORING B-44 PAGE 1 OF 1] DATE omo0r
Associated Testing Laboratories, Inc. , ,
3143 Yellowstone Blvd PROJECT:  Water Line Replacement in Blalock Area SURFACE ELEVATION
WBS No. S-000035-0193-4 81.15
Houston, Texas-77054 - G15-1 p ATTERBERG e
PROJECT NO.: -195 BORING TYPE: Auger 2| Lmirses i 3 " 5%
N . —~ ~
LOCATION 2 2‘0 N 4((‘]”sz/g) 8‘0 ~ 1% |8 Natural Moisture Content | & 4yl wsk
¢ S |3 z £ Ll |y G K
- ; ; o8 Q|0 ol 3 = and 2l l~|S|=|® 20
A S| < [ =
R % Friendship Rd. Bl o g 2(3]“ (tsé)o A40 < ﬁ- = 053 Atterberg Limits Q1|3 S % gl =% £
> P . - - - = 3
< || USC | 3| Northing: 13863363.42 33 € * DD (pcf) * S |E 5|y |28 Pesic Woswre Louo| & |2 |E|E || EFF
E % W EaStlng.' 3072690.4 E = o g 90 100 110 120 LQU % E % %% Limit Content Limit | 2 8 g() g() % § ’JZ: E
il < xuwxR * P 1sf * > 0| 22w +———O————1 els|la|ld|a E NI
Qo S Szlg@ (tsf) T [2F| 20 Q <| 2=z8
L o MATERIAL DESCRIPTION SHl&Z| 10 20 30 40 | S [SO|“O%] 2 4 e s |=|fplp|x] ¥S°©
6.5" Concrete A A
| Sandy Lean Clay (CL), very stiff, medium 3.0 15
B 7 plasticity, light gray and tan
] .with calcareous nodules below 2' 35 14| 31| 16| 15| 61
] ..with ferrous nodules below 4' 35 15
- 5 -
CL
] .with sand seam below 6' 35 17| 1.3 0 15
i 1] ..hard below 8’ 4.5 14
- 10 4 é
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,(7 g’t%'/;é’;zr (1) Augered to 10", Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: JiturJohn, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample key: X spT |/l Shelby Tube Disturbed Db - Dry Density (pcf)




HCFCD G13-195.GPJ HCFCD.GDT 10/18/13

_ _ _ LOG OF BORING B-45 PAGE 1 OF 1] DATE 202013
Associated Testing Laboratories, Inc. , ,
3143 Yellowstone Blvd PROJECT:  Water Line Replacement in Blalock Area SURFACE ELEVATION
WBS No. S-000035-0193-4 82.63
Houston, Texas-77054 - G15-1 p ATTERBERG e
PROJECT NO.: -195 BORING TYPE:  Auger 2| s | 2| o ig
= . = = =
LOCATION 2 2‘0 N 4((‘]”sz/g) 8‘0 ~ 1% |8 Natural Moisture Content | & 4yl wsk
& 8|S z [ k| 2| G K «
- ; ; o8 Q|0 ol 3 = and 2l l~|S|=|® 20
A A S| < [ =
~ USC E Friendship Rd. LEU E=3 1.0 2%" (ts;) 0 40 2 g ﬁ— = 0% Atterberg Limits 8 2 (:‘) % § g & g
3 P . - - 3 = 3
N @ E:‘ Nortf.’mg : 13863237.72 % 8 @ * DD (pcf) * 2 % '6 2 £ &| Plastic  Moisture  Liquid & Q| k| R f; HI i
E % W EaStlng.' 3073211.61 E E o g 90 100 110 120 LQU % E % %% Limit Content Limit E 8 g() g() % § ’JZ: E
gl b= < w3 e P > || 2|12 +———©O0————1 213 |&8|Td|a BT
Qo S Szlg@ (tsf) @ T [2F| 20 Q <| 2=z8
L o MATERIAL DESCRIPTION SHl&Z| 10 20 30 40 | S [SO|“O%] 2 4 e s |=|fplp|x] ¥S°©
E . 4"Asphalt . : : : : : : : : : :
= 6" Crushed gravel and shell
- Sandy Lean Clay (CL), very stiff, medium 3.0 15
plasticity, light gray and tan
.l ..with sand pocket below 2' 35 15
i 1] ..with calcareous nodules below 4’ 25 15| 32| 16| 16| 62
-5 - e
.l oL ..with ferrous nodules below 6' 275 16
C T 275 16| 36| 17| 19| 70
L 1 HE
0 35 1.05 o| [ 15
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,(7 g’t%'/;é’;zr (1) Augered to 12', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: JiturJohn, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample Key: X spT___ /| Shelby Tube Disturbed DD- Dry Density (pcf)




HCFCD G13-195.GPJ HCFCD.GDT 10/18/13

_ _ _ LOG OF BORING B-46 PAGE 7 OF 1| DATE 202013
Associated Testing Laboratories, Inc. , ,
3143 Yellowstone Blvd PROJECT:  Water Line Replacement in Blalock Area SURFACE ELEVATION
Houston. Texas-77054 WBS No. S-000035-0193-4 8269
y - . . ATTERBERG 2
PROJECTNO.: G13-195 BORING TYPE:  Auger R | LmTsw) | @ W < Z
— - = = <1 o (SR
LOCATION 2 2‘0 N (blows'y 8‘0 S Natural Moisture Content | & R
z| Friendship . S [ 4 omn a SISl e glsls|5|2] 28¢
S |ln| USC |4 - w s 1.0 20 30 40 S i I tterberg Limits SIS13(5|8 SES
g2 S| Northing: 13863260.3 3|3 ¢ * DD (pcf) * S |E 5|y |28 Pesic Woswre Louo| & |2 |E|E || EFF
e {i| Easting: 3073732.39 GEC 8 e 100 110 120 | & |32|S|EP Limt Coment Limit| 2|32 || IEF
gl b= < w3 e P > || 2|12 +———©O0————1 213 |&8|Td|a BT
Qo S Szlg@ (tsf) @ T [2F| 20 Q <| 2=z8
-0y MATERIAL DESCRIPTION EdlaZ 10 20 30 40 S |S®| %198 20 40 60 80 S[wlpfple] BS°
E 4"Asphalt . : : : : : : : : : :
RN 7" Crushed gravel and shell
- Sandy Lean Clay (CL), very stiff, medium 25 16
plasticity, dark gray
] 25 17| 28| 15| 13| 68
] ..with ferrous nodules below 4' 3.0 19
- 5 -
] . .with sand seam below 6' 35 13| 1 0 16
L
] .hard below 8' 4.0 117| 2.05 6 15
- 10 o . ,
..very stiff, high plasticity below 10 4.0 16| 46| 18| 28
I A,
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,gg/t%'/:é"gzr (1) Augered to 12', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: JiturJohn, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample key: X spT |/l Shelby Tube Disturbed DD- Dry Density (pcf)




HCFCD G13-195.GPJ HCFCD.GDT 10/18/13

_ _ _ LOG OF BORING B-47 PAGE T OF 1] DATE 262018
Associated Testing Laboratories, Inc. , ,
3143 Yellowstone Blvd PROJECT:  Water Line Replacement in Blalock Area SURFACE ELEVATION
WBS No. S-000035-0193-4 82.27
Houston, Texas-77054 ATTERBERG Q
PROJECTNO.: G13-195 BORING TYPE:  Auger | umrse | @ W < Z
= . — = <o S >=s
LOCATION 2 2‘0 N 4((‘]”sz/g) 8‘0 ~ 1% |8 Natural Moisture Content | & 4yl wsk
= 2|5 z £ 2| Y G~
= - g & (3 sl S| o and Sl S| S| ® 2o
A A =] < £ | S Q
~ g Fr/enc'lsh/p Rd. ile sl 4 2% (tsé)o o |z |2 E| & Atterberg Limits SIS|S|elgl| &5
£ || USC |3 Northing: 13863284.22 SE S (22| 0 |28 Pasic Moswre Loud| £ 2|5 |5 |s| 2gH
E § w| Easting: 3074235.12 SEC 2 g 100 110 120 gz % S |2@| Lmt  Content  Limit | 2 |3 2|2 < Ig ¢
T B < S Wz 3 > |od| 2|2y +———©O——-1 |2 |5 |T|a | EHEE
Q |» S S zZ|g @ * P (tsf) * r || X|0cx S} < 2zh5
L o MATERIAL DESCRIPTION SHl&Z| 10 20 30 40 | S [SO|“O%] 2 4 e s |=|fplp|x] ¥S°©
E . 4" Asphalt . : : : : : : : : : :
= 6" Crushed gravel and shell
- Sandy Lean Clay (CL), stiff,. medium 1.5 30| 16| 14| 66
plasticity, light gray and tan
i 1] ..with sand seam below 2' 20
i 1] ..with calcareous nodules below 4' 1.5
- 5 -
i 1] oL ..with ferrous nodules below 6' 20 112 | 0.65 0
] .very stiff, high plasticity below 8' 25 47| 18| 29
10T 3.0 111 1.37 8
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,(7 g’t%'/;gzr (1) Augered to 12', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: JiturJohn, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample Key: X spT /] Shelby Tube Disturbed Db - Dry Density (pcf)




HCFCD G13-195.GPJ HCFCD.GDT 10/18/13

_ _ _ LOG OF BORING B-48 PAGE T OF 1] DATE 202013
Associated Testing Laboratories, Inc. _ _
3143 Yellowstone Blvd PROJECT: ~ Water Line Replacement in Blalock Area SURFACE ELEVATION
WBS No. S-000035-0193-4 81.39
Houston, Texas-77054 - G ATTERBERG Q
PROJECT NO.: 3-195 BORING TYPE:  Auger R | LmTsw) | @ W < Z
= - — = < | o o ==
LOCATION 2 2‘0 N 4((‘]”sz/g) 8‘0 ~ 1% |8 Natural Moisture Content | & 4yl wsk
= 8 | D z [ 2|y G K
. ; ; & S ~| S = and P N I IS o3
Friendship Rd. Iy A Q,sf) A ORI S| B3 w E| S| 2
ol use E e (?'S .,D d. S . (i 3)_0 » > (8 iﬁ £, g Atterberg Limits 3 135 S| SE5
S w = | Northing: 13863257.98 33 ¢ * DD (pc) * S |E 5|y |28 Pesic Woswre Louo| & |2 |E|E || EFF
E g i Easting: 3074846.23 D EC ¢ 90 100 110 120 d g 2 € 5% Limit  Content Limit | 2 3 Q|2 % <2 x
S |3 < XuwzR e P S |[o#| 212 +—-———©————1 |25 |2 |Td|3 EHEE
Qo S Szlg@ (tsf) @ T [2F| 20 Q <| 2=z8
- 0 - MATERIAL DESCRIPTION EdlaZ 10 20 30 40 S |S®| %198 20 40 60 80 S[wlpfple] BS°
Z M| 3" Asphalt N N
_ 7, |\3" Crushed shell /|25 14
] Sandy Lean Clay (CL), very stiff, medium
plasticity, light gray and tan
i 1] ..with calcareous nodules below 2' 4.0 14| 33| 16| 17| 56
] ..with ferrous nodules below 4' 4.0 15
- 5 -
N 4 o 4.0 15
-] 35 19| 1.1 0 14
- 10 - . i )
..high plasticity below 10 35 17| 42| 18| 24
I .
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,(7 g’t%'/;é’;zr (1) Augered to 12', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: JiturJohn, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample key: X spT |/l Shelby Tube Disturbed Db - Dry Density (pcf)




HCFCD G13-195.GPJ HCFCD.GDT 10/18/13

Associated Testing Laboratories, Inc. , ,
3143 Yellowstone Blvd PROJECT:  Water Line Replacement in Blalock Area SURFACE ELEVATION
WBS No. S-000035-0193-4 80.06
Houston, Texas-77054 - G ATTERBERG e
PROJECT NO.: 3-195 BORING TYPE:  Auger | tmrsen | 3| W =%
= - — = < | o o ==
LOCATION 3 2.0 N4(é)lowz/oft) 8.0 - |5 & Natural Moisture Content | & W E W S &
¢ S |3 z E Ll |y G K
- ; ; o8 Q|0 ol 3 = and 2l l~|S|=|® 20
A =] < £ | S Q
R g Friendship Rd. de gl L 2% (fsé)o ‘40 AR 653 Atterberg Limits 8|33 % gl SEE
> P . - - - = 3
£ @ usc z Nortf]/ng. 13863278.43 % 3 Q * DD (pcf) * ) % 5 2 £ S| Pastic  Moisture  Liquid s Q|| z'; Mgl
E % LLI EaStlng.' 3075347.78 E E O % 90 100 110 120 LQU % E % %% Limit Content Limit E 8 g() g() % § ’JZ: E
U< g SY =23 * P (tsf . > Qx| 2 |Ruw| +———©O0————1 i F|a|a|a EEE
Qo S Szlg@ (tsf) T [2F| 20 Q <| 2=z8
L o MATERIAL DESCRIPTION SHl&Z| 10 20 30 40 | S [SO|“O%] 2 4 e s |=|fplp|x] ¥S°©
I;.!4"Asphalt S R
- 7 5" Crushed gravel 175 RN
] Sandy Lean Clay (CL), stiff, high plasticity, 191401 17 23| 67
dark gray L
-] ..very stiff, light gray and tan below 2' 35 13| 1.2 o [ 16
-] ..with calcareous and ferrous nodules below | 2.5 o F 18
4’ N
B .
T 35 P
ot S 7
C T 4.0 15| 44| 18| 26
C 0T 3.0 1 16
I .
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,(7 g’t%'/;é’;zr (1) Augered to 12', Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: Jitu/John, QC/QA By: PST
— Q, - Unconfined Comp. Strength (tsf)
Sample key: X spT |/l Shelby Tube Disturbed DD- Dry Density (pcf)




HCFCD G13-195.GPJ HCFCD.GDT 10/18/13

_ _ _ LOG OF BORING B-50 PAGE T OF 1] DATE 5222013
Associated Testing Laboratories, Inc. , ,
3143 Yellowstone Blvd PROJECT:  Water Line Replacement in Blalock Area SURFACE ELEVATION
WBS No. S-000035-0193-4 82.52
Houston, Texas-77054 - G ATTERBERG Q
PROJECT NO.: 3-195 BORING TYPE:  Auger R | LmTsw) | @ e
— - = = <1 o (SR
LOCATION 3 2.0 N4(é)lowz/oft) 8.0 5 % g, Natural Moisture Content E - '-%“ E '-(\,l; § o
. x| = < =) d S N @ Q 3
@| Lazy Spring Dr. i A Qs a SI0s 2| 3 and 2lelS|S2 280
S |o| USC | Y| Northing: 13863352.48 L2l 10 20 30 a0 |5 |Dx|Gloyl Aereotms 8121515 8| af
< |4 s orning: ) % QL * DD (pcf) * 2 B &5|wl|ES| Plastic Moisture Liguid| « | Q | E | = @ I~
E % LLI EaStlng.' 3071626.44 E E O % 90 100 110 120 LQU % E % %% Limit Content Limit E 8 g() g() % § ’JZ: E
gl b= < w3 e P > || 2|12 +———©O0————1 213 |&8|Td|a BT
Q|3 S Szl ¥ (tsf) & T |25 Qc Q ot R
|5 - MATERIAL DESCRIPTION SEZZ| 10 20 30 40 SISH| T3 20 40 60 80 S lalmls w<Zo
%1 | 65" Concrete R R R
] 7 Sandy Lean Clay (CL), hard, medium 4.5 9 |27|15| 12| 70
plasticity, light gray and tan
i 1] ..with calcareous nodules below 2' 4.5 11
B 4 45 10
- 5 -
CL
.l ..with ferrous nodules below 6' 4.5 12
.l .very stiff below 8' 4.0 121| 1.9 0 14
- 1 4 - — -
0 é Fat Clay (CH), hard, high plasticity, light 4.5 20| 53| 19| 34| 94
% gray and tan with ferrous nodules
y
-] é ..with ferrous nodules below 12' 4.5 22
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,(7 g’t%'/;gzr (1) Augered to 13", Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: JiturJohn, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample key: X spT |/l Shelby Tube Disturbed Db - Dry Density (pcf)
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_ _ _ LOG OF BORING B-51 PAGE 7 OF 1] DATE 6232013
Associated Testing Laboratories, Inc. , ,
3143 Yell. Blvd PROJECT:  Water Line Replacement in Blalock Area SURFACE ELEVATION
ellowstone Dly 81.64
WBS No. S-000035-0193-4 :
Houston, Texas-77054 - G ATTERBERG Q
PROJECT NO.: 3-195 BORING TYPE:  Auger R | LmTsw) | @ W < Z
= - — = < | o o ==
LOCATION 2 2‘0 N 4((‘]”sz/g) 8‘0 ~ 1% |8 Natural Moisture Content | & 4yl wsk
S 8|S z E E| 2| X G K«
- 1§ L0l 3 = and Z|=|S|S|® )
~ g Norton Dr. i o 0‘ 2% (fsé)o ‘40 clg gt 653 Atterberg Limits 8|3 3 % sl SED
) P . i - 8 = —
<2 USC || Northing: 13863138.49 3|3 & * DD (pch * QS5 | w|2E|Pesic Moswre Lgud| & |2 |5 |E || EIE
AR | Easting: 3072418.02 GESE o0 10 110 120 | 8|52 S[EP Lmt Coent Lmt) )|l s| SEE
il = < S W= 3 . P (tsf * > Q| 2|12y +——O————1 Ll |T|a|aq T
Q |» =< Q=20 (tsf) T |25 Z|0c 9) 2 S
L o MATERIAL DESCRIPTION SHl&Z| 10 20 30 40 | S [SO|“O%] 2 4 e s |=|fplp|x] ¥S°©
6" Concrete A A
| Sandy Lean Clay (CL), very stiff, medium 3.0 15
B 7 plasticity, light gray and tan
.l ..with ferrous nodules below 2' 3.0 15
.l ..with calcareous nodules below 4' 3.5 14| 36| 17| 19| 69
- 5 -
CcL
I 20 17
] .with sand seam below 8’ 35 113 | 1.15 0 17
- 10 4 A
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,(7 g’t%'/;é’;zr (1) Augered to 10", Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: JiturJohn, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample Key: X spT___ /| Shelby Tube Disturbed DD- Dry Density (pcf)
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_ _ _ LOG OF BORING B-52 PAGE 7 OF 1] DATE oma0s
Associated Testing Laboratories, Inc. , ,
3143 Yellowstone Blvd PROJECT:  Water Line Replacement in Blalock Area SURFACE ELEVATION
WBS No. S-000035-0193-4 81.66
Houston, Texas-77054 - G15-1 ATTERBERG Q
PROJECT NO.: 3-195 BORING TYPE:  Auger R | LmTsw) | @ W < Z
— - = = <1 o (SR
LOCATION é 2.0 N4(é)lowz/oft) 8.0 5 % g, Natural Moistsre Content E - '-%“ E '-(\,l; § E
) T L |0 ol I = an Z | =[S|T|9» 20
A A =] < = Q
R g T/Ison' Ln. Ble sl 4 2%" (tssf) o w0 |22 g gl 8 Atterberg Limits S|S|S|&|g| sE?
£ ol USC | Northing: 13862983.15 3|3 ¢ "% DD (pch) * g =8| S &[ Pasic Moisture  Ligud | & | & RlR|s| Lz
E g LLI EaStlng.' 3072913.25 E E O % 90 100 110 120 LQU % E % %% Limit Content Limit E 8 g() g() % § ’JZ: E
T < SOz 8¢ S8E Y r———o———1 |2|8]|3|2 ]3| FEZ
aQ |» = Qzlo % (tsf) ¢ T 2K X9 Q < RS
L o . MATERIAL DESCRIPTION SHl&Z| 10 20 30 40 | S [SO|“O%] 2 4 e s |=|fplp|x] ¥S°©
: 7.5" Concrete A A
| __ 7 Sandy Lean Clay (CL), very stiff, medium 3.0 14
plasticity, light gray and tan
.l .with calcareous nodules below 2' 25 15| 27| 15| 12| 66
i 1] ..with ferrous nodules below 4' 3.25 15
- 5 -
CL
. 40 14
] ..stiff below 8' 20 16
- 10 4 1
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,(7 g’t%'/;é’;zr (1) Augered to 10", Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: JiturJohn, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample Key: X spT /] Shelby Tube Disturbed Db- Dry Density (ocf)
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| _ _ LOG OF BORING B-53 PAGE T OF 1] DATE 01
Associated Testing Laboratories, Inc. , ,
3143 Yellowstone Blvd PROJECT:  Water Line Replacement in Blalock Area SURFACE ELEVATION
WBS No. S-000035-0193-4 82.71
Houston, Texas-77054 - G15-1 p ATTERBERG e
PROJECT NO.: -195 BORING TYPE: Auger 2| LmTse i g " 5%
N . —~ ~
LOCATION 2 2‘0 N 4((‘]”sz/g) 8‘0 ~ 1% |8 Natural Moisture Content | & 4yl wsk
S SRS 2 S El2 Y] K«
. & L |3 |l S| 3 and Zl|S|S| @ 20
A A =1 < = | S 2
~ g Renwood Dr. ile sl 4 2% (tsé)o w | E(8EE 653 Atterberg Limits 83 3 % sl SED
3 P . - - - = 3
£ || USC || Northing: 13862980.71 SERS * DD (pch) * S |E 5|y |28 Pesic Woswre Louo| & |2 |E|E || EFF
E g W Eastlng.' 3071999.38 E = o g 9 100 110 120 LQU % E % %% Limit Content Limit | 2 8 g() g() % § ’JZ: E
il < xuwxR * P 1sf * > 0| 22w +———O————1 els|la|ld|a E NI
Qo S Szlg@ (tsf) T [2F| 20 Q <| 2=z8
L o MATERIAL DESCRIPTION SHl&Z| 10 20 30 40 | S [SO|“O%] 2 4 e s |=|fplp|x] ¥S°©
74 | 5" Concrete SRR Troor1:ofd
7 Lean Clay with Sand (CL), hard, medium 4.5 11| 31| 16| 15| 74
= - plasticity, light gray and tan
I 45 11
I 45 11
- 5 -
CL
.l .very stiff below 6' 4.0 117| 1.65 0 12
.l ..with ferrous nodules below 8' 3.25 15
- 10 4 é
Water Level Intial: & After Drilling X 24 Hrs: X Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,(7 g’t%'/;é’;zr (1) Augered to 10", Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: JiturJohn, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample key: X spT |/l Shelby Tube Disturbed DD- Dry Density (pcf)
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_ _ _ LOG OF BORING B-54 PAGE 1 OF 1] DATE 222013
Associated Testing Laboratories, Inc. , ,
3143 Yell Blvd PROJECT:  Water Line Replacement in Blalock Area SURFACE ELEVATION
ellowstone Bly WB 81.91
S No. S-000035-0193-4 :
Houston, Texas-77054 - G15-1 A ATTERBERG e
PROJECTNO 3' 95 BORING TYPE: Ugef g LIMITS(%) g LOL gi g
= . = = N~
LOCATION 3 2.0 N4(é)lowz/oft) 8.0 5 % iﬁ Natural Moisture Content E - '-%“ E '-(\,l; § &
- & S | S = and > S| s ® o3
@| Lazy Spring Dr. E sl 0‘ 2%“ (ts;) 0 A 40 & é) 2 ,Etf g Atterberg Limits 3 § Slzls S E ?,
—~ W . . o . . . ; = 3 &) ) N
< || USC |3 Northing: 13862916.47 33 ¢ *x DD (pch) * 2 |22 0 |28 Pasic Moswre Ligud| &£ 3|5 |5 |6| SFH
E § w| Easting: 3071661.85 5 FE; g 9% 100 110 120 R S| Limt  Content  Limit g 3 g g < EEE
U< g S Y3 * P (tsf) . > Qx| 2 |Ruw| +———©O0————1 2QlI|T|T |9 S EE
Q = g|o 2 r 25| X9 Q < n 5
|5 « MATERIAL DESCRIPTION O & = 10 20 30 40 S IS&le|3g 0 40 60 80 S el Al & w<Zo
7’“ 5" Concrete : : : : : : : : : : :
? Fat Clay with Sand (CH), very stiff, high 3.0 19
] % plasticity, light gray and tan
] g 3.75 18| 51| 19| 32| 74
i 1] g ..with ferrous nodules below 4' 4.0 13
[ 5 g
A é 4.0 13
| eH /
] é 4.0 118 | 1.65 0 15
10T / ..very high plasticity, reddish brown and light | 3.5 28| 79| 23| 56| 85
é gray below 10’
] g .hard below 12' 45 20
| 7
Water Level Intial: & After Drilling X 24 Hrs: s Key to Abbreviations: Notes:
Water Observations: Initial Water Level: Dry, After Drilling Water Level: ’F\,’ :gg g;(galf_% ,(7 g’t%'/;gzr (1) Augered to 13", Hole Grouted after Drilling. Drilled By: Johnson and Sons , Logged
Dry T - Torvane (psf) BY: PV, Checked By: JiturJohn, QC/QA By: PST
- Q, - Unconfined Comp. Strength (tsf)
Sample Key: X spT /] Shelby Tube Disturbed Db - Dry Density (pcf)




KEY TO LOG TERMS AND SYMBOLS

SOIL TYPE SAMPLER TYPE
NO AUGER SHELBY SPLIT
ROCK GRAVEL SAND SILT CLAY PEAT SAMPLE SAMPLE TUBE SPOON
MODIFIER
"/
NO ROCK 2" SHELBY TXDOT
STONE GRAVELY SANDY SILTY CLAYEY FILL RECOVERY CORE TUBE CONE
UNIFIED SOIL CLASSIFICATION SYSTEM - ASTM D 2487 CONSISTENCY OF COHESIVE SOILS
MAJOR DIVISIONS SyaEoL TYPICAL DESCRIPTIONS N CONFNED ComP
CONSISTENCY ’
GW  |WELL GRADEED GRAVELS GRAVELSAND MIXTURES STRENGTH IN TSF
GRAVELA| o co\ cravELS WITHLITTLE OR NO FINES VERY SOFT LESS THAN 0.25
?_gg‘ss HTTLE ORNO FINES GP  |POORLY GRADED GRAVELS GRAVEL SAND MIXTURES SOFT 0.25TO 0.5
COARSE 5 WITH LITTLE OR NO FINES
GRAINED L’lggﬁ\?e/" FIRM 0.5TO 1.0
SONSLESS INo.4 SIEVE| ) APPRECIATEBLE GM  [siLTY GRAVELS GRAVEL SAND-SILT MIXTURES STIFF 1.0TO 2.0
P'\“\Si'g‘f FINES GC  |cLAYEY GRAVELS,GRAVEL SAND-CLAY MIXTURES VERY STIFF 2.0TO 4.0
0.
SIEVE SANDS | CLEAN SANDS LITTLE SW  |WELL GRADED SAND,GRAVELY SAND (LITTLE FINES) HARD GREATER THAN 4.0
MORE FINES Sp
o POORLY GRADED SANDS,GRAVELY SAND(L. FINES)
NPAfg:g\?E SANDS WITH APPREA. SM  [SILTY SANDS.SAND-SILT MIXTURES CONSISTENCY UNCORR. POCKET
0.
FINES SC  |cLAYEY SANDS SAND-CLAY MIXTURES PENTROMETER READ.
ML  [Nomeanic siLTs & veRy FINE SaNDs ROCK FLOUR VERY SOFT LESS THAN 0.25
SILTY OR GLAYEY FINE SANDS OR CLAYEY SILT W/PI SOFT 0.25T0 0.5
s ANL?ESISJ'\I'T-{?AII:II(gng LT CL  [nomaanic cLaY oF Low To MEDIUM PILEAN GLAY, FIRM >0.50 TO 1.50
GRFAT‘;ED GRAVELY CLAYS,SANDY GLAYS SILTY CLAYS STIFF - 1.50 TO 3.00
STC"_:/';ﬁI ';%33 OL  |oRGANIC SILTS & ORGANIC SILTY CLAYS OF LOW PI VERY STIFF >3.0TO 4.50
PASSING MH  [NORGANIC SILTS MICACEOUS OR DIATOMACEOUS HARD 4.5+
Ns?ésgo FINE SANDY OR SILTY SOILS, ELASTIC SILTS
SILTS AND CLAYS LIQUID LIMIT
GREATER THAN 50 CH  |INORGANIC CLAYS OF HIGH PLASTICITY FAT CLAYS RELATIVE DENSITY - GRANULAR SOILS
OH  |oRGANIC CLAYS OF MED TO HIGH PI, ORGANIC SILT CONSISTENCY | N-VALUE (BLOWS PER FT)
HIGHLY ORGANIC SOIL FT PEAT AND OTHER HIGHLY ORGANIC SOILS VERY LOOSE <4
LOOSE 5-10
UNGLASSIFIED FILL MATERIALS mTT|EF’|§LAI\_|_SLY DEPOSITED AND OTHER UNCLASSIFIED SOILS ~ FILL
MEDIUM DENSE 11-30
DENSE 31-50
VERY DENSE >50 OR 50+

CLASSIFICATION OF GRANULAR SOILS

U.S.STANDARD SIEVE SIZE(S)

6" 3" 3/4" 4 10 40 200
BOULDERS | COBBLES GRAVEL SAND SILT OR CLAY CLAY
COARSE | FINE COARSE MEDIUM FINE
152 76.2 19.1 4.76 20 0.42 0.074 0.002

GRAIN SIZE IN MM

Associated Testing Laboratories, Inc




