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SECTION 00320

BID SCHEDULE

City of Woodville

GLO CDBG Regional Mitigation Program
Street & Drainage Improvements

Project No. 24-065-035-E490

BASE BID:
WEST TIMBERLAND DRIVE
ITEM DESCRIPTION QTY UNIT UNIT PRICE AMOUNT
1. Bonding, Insurance, Mobilization 1 LS DOLLARS
(s ) | 8
Traffic Control, Complete for
2. Duration of Project 1 LS DOLLARS
(s ) | 8
D - ,
3 emo and Remove Existing 18 60 LF DOLLARS
RCP
(s ) | 8
4. Demo and Remove Sloped Paving | 40.66 SY DOLLARS
(s ) | 8
18" HDPE Culvert (Watertight),
> Complete in Place 138 LF DOLLARS
(s ) | 8
18" 11.25° Bend (Watertight),
. Complete in Place 2 EA DOLLARS
(s ) | 8
7. Sloped Paving, Complete in Place 69 SY DOLLARS
(s ) | 8
3"-8" Rock Rip Rap on Erosion
8. Fabric, Complete in Place 15 SY © DO""AR“:‘ .
10" Scarify, Reshape and
Recompact Roadway Section
S (TxDOT Item 251), Complete in 4,215 SY DOLLARS
Place ($ ) | $
10. Earthwork for Paving, Complete in 11.14 STA DOLLARS
Place
s ) | $
11. | Lime Flyash for Stabilization 185 TON DOLLARS
€3 ) [ $
10” Lime Flyash Stabilized
12. Subgrade, Complete in Place 4,123 SY . DO""AR? .
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2.5" Type “D” HMAC Surface
13. | (Including Tack Coat), Complete 4,123 SY DOLLARS
in Place s y | s
6" Concrete Paving, Complete in
14. Place 92 sy DOLLARS
$ ) | $
Fine Grade and Hydromulch
15. | Disturbed Areas, Complete in 1 LS DOLLARS
Place $ ) | $
SWPPP and Dress-Up, Complete
16. in Place 1 LS DOLLARS
€3 ) [ $
Two Thousand five
17. | Laboratory Testing Allowance 1 LS hundred
' DOLLARS | ¢ 2,500.00
($ 2,500.00 )
NORTH BEECH STREET
18. | Bonding, Insurance, Mobilization 1 LS DOLLARS
€63 ) [ $
Traffic Control, Complete for
19 Duration of Project 1 LS DOLLARS
$ ) | $
Mill 2.5” Existing Asphalt Surface
20. | (Sta 0+00 — STA 0+40), Complete 192 SY DOLLARS
in Place $ ) | $
10” Pulvermix, Reshape and
Recompact Roadway Section
21. (TxDOT Item 251), Complete in 14,605 SY DOLLARS
Place ($ ) | $
29, Earthwork for Paving, Complete in 42.10 STA DOLLARS
Place
€3 ) [ $
23. | Lime Flyash for Stabilization 657 TON DOLLARS
€3 ) [ $
10” Lime Flyash Stabilized
24 Subgrade, Complete in Place 14,605 SY o DOLLAR? .
2.5" Type “D” HMAC Surface
25. | (Including Tack Coat), Complete 14,797 SY DOLLARS
in Place $ ) | $
Rock Rubble on Erosion Fabric,
26. Complete in Place 100 SF DOLLARS
€3 ) [ $
Curlex Erosion Blanket, Complete
27. in Place 100 SF DOLLARS
€3 ) [ $
Asphalt Roadway Turnout,
28. Complete in Place 160 SY o DO""AR‘:‘ .
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Demo Existing Concrete Flume,

29. Complete in Place 1 EA DOLLARS
€3 ) [ $
30, 3ft Concrete Flume, Complete in 146 LF DOLLARS
Place
$ ) | $
4’ Concrete Valley Gutter with
8L Asphalt Tie in, Complete in Place 277 LF s DOLLAR? .
Fine Grade and Hydromulch
32. | Disturbed Areas, Complete in 1 LS DOLLARS
Place s Y | s
SWPPP and Dress-Up, Complete
33. in Place 1 LS DOLLARS
€3 ) [ $
Ten Thousand Five
34. | Laboratory Testing All 1 Lg | Hundred
: aboratory Testing Allowance DOLLARS
($_10,500.00 ) [ $ 10,500.00
SOUTH BEECH STREET
35. | Bonding, Insurance, Mobilization 1 LS DOLLARS
€3 ) [ $
36 Traffic Control, Complete for 1 LS
" | Duration of Project DOLLARS
$ ) | $
10” Pulvermix, Reshape and
Recompact Roadway Section
37 (TxDOT Item 251), Complete in 7,550 SY DOLLARS
Place ($ ) | $
Earthwork for Paving, Complete in
38. | Dlace 33 STA DOLLARS
$ ) | $
Grade/Clean Roadway Edges and
39. Ditches, Complete in Place 66 STA DOLLARS
$ ) | $
40. | Lime Flyash for Stabilization 340 TON DOLLARS
€3 ) [ $
10” Lime Flyash Stabilized
4l. Subgrade, Complete in Place 7,550 SY DOLLARS
€3 ) [ $
2.5” Type “D" HMAC Surface
42. | (Including Tack Coat), Complete 7,550 SY DOLLARS
in Place $ ) [ $
Asphalt Driveway Turnout,
43. Complete in Place 482 SY DOLLARS
€3 ) [ 8
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Asphalt Roadway Turnout,

44. Complete in Place 46 SY DOLLARS
$ ) | $
Concrete Valley Gutter as
45. | Driveway Turnout, Complete in 22 SY DOLLARS
Place $ ) | $
4’ Concrete Valley Gutter with
46. Asphalt Tie in, Complete in Place 115 LF DOLLARS
€3 ) [ $
12" HDPE Culvert (Watertight),
at. Complete in Place 20 LF DOLLARS
€63 ) [ $
15” HDPE Culver (Watertight)t,
48. Complete in Place 50 LF DOLLARS
€3 ) [ $
Demo and Remove Existing
49. | Asphalt Outside Paving Area, 108 Sy DOLLARS
Complete in Place s y | 8
50. | SWPPP, Complete in Place 1 LS DOLLARS
€3 ) [ $
Eight Thousand Two Hundred
51. | Laboratory Testing All 1 T
: aboratory Testing Allowance DOLLARS
($ 8,250.00 ) | $ 8,250.00
WEST DOGWOOD STREET
52. | Bonding, Insurance, Mobilization 1 LS DOLLARS
€3 ) [ $
Traffic Control, Complete for
53. Duration of Project 1 LS DOLLARS
$ ) | $
10” Pulvermix, Reshape and
Recompact Roadway Section
>4 (TxDOT Item 251), Complete in 12,295 SY DOLLARS
Place ($ ) | $
55, Earthwork for Paving, Complete in 44.73 STA DOLLARS
Place
$ ) | $
Grade/Clean Roadway Edges and
56. Ditches, Complete in Place 43 STA DOLLARS
€3 ) [ $
57. | Lime Flyash for Stabilization 555 TON DOLLARS
€3 ) [ $
10” Lime Flyash Stabilized
58. Subgrade, Complete in Place 12,295 SY DOLLARS
€3 ) [ 8
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2.5" Type “D” HMAC Surface
59. | (Including Tack Coat), Complete 12,295 SY DOLLARS
in Place $ ) | $
Asphalt Driveway Turnout,
€0. Complete in Place 200 SY DOLLARS
€3 ) [ $
Asphalt Roadway Turnout,
6L. Complete in Place 82 SY DOLLARS
€3 ) [ $
Concrete Driveway Turnout,
62. Complete in Place 68 SY DOLLARS
€3 ) [ $
Concrete Roadway Turnout,
63. Complete in Place 55 SY DOLLARS
€3 ) [ $
4’ Concrete Valley Gutter with
64. Asphalt Tie in, Complete in Place 346 LF DOLLARS
€3 ) [ $
Concrete Curb and Gultter,
©5. Complete in Place 782 LF DOLLARS
€3 ) [ $
Fine Grade and Hydromulch
66. | Disturbed Areas, Complete in 1 LS DOLLARS
Place $ ) | $
67. | SWPPP, Complete in Place 1 LS DOLLARS
€3 ) [ $
Eleven Thousand Two Hundred
68. | Laboratory Testing Al 1 s | 2dE——
. aboratory Testing Allowance DOLLARS
($ 11,250.00 ) | $ 11,250.00
CARLOW ROAD
69. | Bonding, Insurance, Mobilization 1 LS DOLLARS
$ ) | $
Traffic Control, Complete for
70. Duration of Project 1 LS DOLLARS
€3 ) [ $
Demo Existing Cross Culverts and
71. | Headwalls. Salvage Headwalls for 1 LS DOLLARS
Rip Rap Use, Complete in Place s y | $
10” Pulvermix, Reshape and
Recompact Roadway Section
72 (TxDOT Item 251), Complete in 2,741 SY DOLLARS
Place ($ ) | $
73 Earthwork for Paving, Complete in 1231 STA DOLLARS
Place
€3 ) [ 8
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Grade/Clean Roadway Edges and
74 Ditches, Complete in Place 24.62 STA DOLLARS
$ ) | $
75. | Lime Flyash for Stabilization 125 TON DOLLARS
€3 ) [ $
10” Lime Flyash Stabilized
6. Subgrade, Complete in Place 2,741 SY . DOLLARS .
( )
2.5" Type “D” HMAC Surface
77. | (Including Tack Coat), Complete 2,747 SY DOLLARS
in Place s Y s
Concrete Driveway Turnout,
8. Complete in Place a4 SY DOLLARS
€3 ) [ $
3"-8” Rock Rip Rap on Erosion
9. Fabric, Complete in Place >8 sY DOLLARS
€3 ) [ $
8” Rock Rip Rap on Erosion
80. Fabric, Complete in Place 46 SY DOLLARS
€3 ) [ $
18" HDPE Culvert (Watertight),
81 Complete in Place 80 LF DOLLARS
$ ) | $
36" HDPE Culvert (Watertight),
82. Complete in Place 115 LF DOLLARS
€3 ) [ $
6:1 18" Safety End Treatment,
83. Complete in Place 4 EA DOLLARS
€3 ) [ $
18” Sloped Paving on Existing
84. Pipe, Complete in Place 1 EA DOLLARS
€3 ) [ $
Sloped Paving at 36" HDPE
8. Outfall, Complete in Place 32 SY DOLLARS
$ ) | $
36" Type “B” Headwall, Complete
86. in Place 1 EA DOLLARS
€3 ) [ $
Realign Manmade Ditch and
Install Futerra 7020 Turf
87. Reinforcement Matt, Complete in 148 SY DOLLARS
Place ($ ) | $
Fine Grade and Hydromulch
88. | Disturbed Areas, Complete in 1 LS DOLLARS
Place s y | 8
SWPPP and Dress-Up, Complete
89. in Place 1 LS - DOLLARS .
( )
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Three Thousand Five
90. | Laboratory Testing Allowance 1 LS Hundred
' y 9 DOLLARS

($_3,500.00 ) $ _ 3,500.00

TOTAL AMOUNT OF BASE BID - (SUM OF ITEMS 1 THROUGH 90), IN WORDS

DOLLARS (% )
ADDITIVE ALTERNATE #1
NORTH BEECH STREET CURB AND GUTTER REPAIR
ITEM DESCRIPTION QTY UNIT UNIT PRICE AMOUNT
Demo Existing Concrete Curb and
L Gutter, Complete in Place 485 LF DOLLARS
€3 ) [ $
Concrete Curb and Guitter,
2 Complete in Place 485 LF DOLLARS
€3 ) [ $
Concrete Driveway Turnout,
3. Complete in Place 195 SY s DOLLAR? .

TOTAL AMOUNT OF ADDITIVE ALTERNATE #1 — (SUM OF ITEMS 1 THROUGH 3), IN WORDS

DOLLARS ($ )
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ADDITIVE ALTERNATE #2

W. TIMBERLAND DRIVE LIMESTONE BASE

ITEM DESCRIPTION QTY UNIT UNIT PRICE AMOUNT
Removal of 4” Additional Roadway
1. Material Prior to Chemical 468 CY DOLLARS
Stabilization, Complete in Place s y | 8

4” Crushed Limestone Flexible
Base (TXDOT TY A Grade 2) 4215 sy
Compacted to 95% ASTM 698, ’ DOLLARS
Complete in Place $ ) | $

TOTAL AMOUNT OF ADDITIVE ALTERNATE #2 — (SUM OF ITEMS 1 THROUGH 2) IN
WORDS

DOLLARS ($

ADDITIVE ALTERNATE #3

N. BEECH STREET LIMESTONE BASE

ITEM DESCRIPTION QTY UNIT UNIT PRICE AMOUNT

Removal of 4” Additional Roadway
1. Material Prior to Chemical 1,623 CY DOLLARS
Stabilization, Complete in Place s y | s

4" Crushed Limestone Flexible
Base (TxDOT TY A Grade 2)

Compacted to 95% ASTM 698, | 4005 | SY DOLLARS
Complete in Place ($ ) [ $

TOTAL AMOUNT OF ADDITIVE ALTERNATE #3 — (SUM OF ITEMS 1 THROUGH 2) IN
WORDS

DOLLARS ($

267070 8 BID SCHEDULE — ADD 001



ADDITIVE ALTERNATE #4

S. BEECH STREET LIMESTONE BASE

ITEM

DESCRIPTION

QTY

UNIT

UNIT PRICE

AMOUNT

Removal of 4” Additional Roadway
Material Prior to Chemical
Stabilization, Complete in Place

839

CY

DOLLARS

$

)

4” Crushed Limestone Flexible
Base (TxDOT TY A Grade 2)
Compacted to 95% ASTM 698,
Complete in Place

7,550

SY

DOLLARS

(%

)

$

TOTAL AMOUNT OF ADDITIVE ALTERNATE #4 — (SUM OF ITEMS 1 THROUGH 2) IN

WORDS

ADDITIVE ALTERNATE #5

DOLLARS ($

W. DOGWOOD STREET LIMESTONE BASE

ITEM

DESCRIPTION

QTY

UNIT

UNIT PRICE

AMOUNT

Removal of 4” Additional Roadway
Material Prior to Chemical
Stabilization, Complete in Place

1,366

CY

DOLLARS

($

)

4" Crushed Limestone Flexible
Base (TXDOT TY A Grade 2)
Compacted to 95% ASTM 698,
Complete in Place

12,295

SY

DOLLARS

$

)

$

TOTAL AMOUNT OF ADDITIVE ALTERNATE #5 — (SUM OF ITEMS 1 THROUGH 2) IN

WORDS

267070

DOLLARS ($
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ADDITIVE ALTERNATE #6

CARLOW ROAD LIMESTONE BASE

ITEM DESCRIPTION QTY UNIT UNIT PRICE AMOUNT
Removal of 4” Additional Roadway
1. Material Prior to Chemical 305 CY DOLLARS
Stabilization, Complete in Place s y |'$
4” Crushed Limestone Flexible
5 Base (TXxDOT TY A Grade 2) 2,747 Sy
DOLLARS

Compacted to 95% ASTM 698,
Complete in Place

($

)

$

TOTAL AMOUNT OF ADDITIVE ALTERNATE #6 — (SUM OF ITEMS 1 THROUGH 2) IN

WORDS

267070

10

DOLLARS ($
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jferracon

1609 S. Chestnut, Suite 107
Lufkin, Texas 75901

P (936) 634-5044
Terracon.com

August 26, 2024

Goodwin-Lasiter-Strong, Inc.
1609 S. Chestnut Street, Suite 202
Lufkin, Texas 75901

Attn: Mr. Pat Oates, P.E.
P: (936) 637 6336
E: poates@glstexas.com

Re: Geotechnical Engineering Report
Woodville GLO Regional MIT Street Improvements
Various Roads
Woodyville, Texas
Terracon Project No. 93245045

Dear Mr. Oates:

We have completed the scope of Geotechnical Engineering services for the above
referenced project in general accordance with Terracon Proposal No. 93245045 dated
July 23, 2024. This report presents the findings of the subsurface exploration and
provides geotechnical recommendations concerning earthwork and the design and
reconstruction of pavements for the proposed project.

We appreciate the opportunity to be of service to you on this project. If you have any
questions concerning this report or if we may be of further service, please contact us.

Sincerely,

Terracon
(Texas Firm Registration No. F-3272)

= Ay il 1| A=

Kevin R. Ali, P.E. William M. Martin, P.E., APMP
Senior Associate Senior Geotechnical Engineer
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Introduction

This report presents the results of our subsurface exploration and Geotechnical
Engineering services performed for the proposed Various Roads Reconstruction
throughout the city of Woodville, Texas. The purpose of these services was to provide
information and geotechnical engineering recommendations relative to:

m Subsurface soil conditions

m  Groundwater conditions

m Site preparation and earthwork
m Pavement reconstruction

The geotechnical engineering Scope of Services for this project included the
advancement of test borings, laboratory testing, engineering analysis, and preparation
of this report.

Drawings showing the site and boring locations are shown on the Site Location and
Exploration Plan, respectively. The results of the laboratory testing performed on soil
samples obtained from the site during our field exploration are included on the boring
logs in the Exploration Results section.

Project Description

Our initial understanding of the project was provided in our proposal and was discussed
during project planning. A period of collaboration has transpired since the project was
initiated, and our final understanding of the project conditions is as follows:

Facilities | Environmental | Geotechnical | Materials 1
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Item

Project
Description

Pavements

Description

The project includes the reconstruction of existing asphaltic
concrete roadways throughout the city of Woodville, Texas. The
reconstruction alignments will include portions of the following
streets:

= North Beech Street: 4,250 Linear Feet

= South Beech Street: 3,200 Linear Feet

= Dogwood Street: 4,750 Linear Feet

= Timberland Street: 1,150 Linear Feet

= Carlow Street: 1,500 Linear Feet
The reconstruction will include Pulvermixing the existing
pavement materials and possibly a portion of the underlying
subgrade, chemically treating the pulvermixed materials and
placement of new asphalt.

We understand flexible (asphalt) pavement sections will be
considered for the pavement reconstruction.

Terracon should be notified if any of the above information is inconsistent with the
planned construction, especially the grading limits, as modifications to our
recommendations may be necessary.

Site Conditions

The following description of site conditions is derived from our site visit in association
with the field exploration and our review of publicly available geologic and topographic

maps.
Item

Parcel
Information

Existing
Improvements
Current Ground
Cover
Existing
Topography

Description

The existing roads are in Woodyville, Texas.
Center of Woodville GPS: 30.777006°, -94.419975°
See Site Location

Existing asphaltic concrete roadway.

Asphaltic concrete

Unknown

Facilities | Environmental | Geotechnical | Materials 2
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Geotechnical Characterization

We have developed a general characterization of the subsurface conditions based upon
our review of the subsurface exploration, laboratory data, geologic setting and our
understanding of the project. This characterization, termed GeoModel, forms the basis of
our geotechnical calculations and evaluation of the site. Conditions observed at each
exploration point are indicated on the individual logs. The individual logs can be found in
the Exploration Results and the GeoModel can be found in the Figures attachment of
this report.

As part of our analyses, we identified the following model layers within the subsurface
profile. For a more detailed view of the model layer depths at each boring location, refer
to the GeoModel.

Layer Layer Name General Description
1 Asphalt Approximately 1.75 to 8 inches
2 Base Approximately 2 to 5 inches
3 Sand Clayey Sand, Silty Sand, Silty Clayey Sand and Poorly
Graded Sand with Silt, generally very loose to very dense
4 Clay Sandy Lean Clay, generally medium stiff to very stiff

The approximate pavement layer thicknesses observed at the boring locations are
presented in the table below.

Boring Asphalt Base Section Total
Roadway . . .
Number (inches) (inches) (inches)
B-1 1.75 4 5.75
Timberland Drive
. B-2 1.25 4 5.25
(1,150 Linear Feet)
B-3 1.75 5 6.75
B-4 7.75 --- 7.75
B-5 5 3 8
B-6 2.75 2 4.75
North Beech Street B-7 4 3 7
(4,250 Linear Feet) B-8 3 5 8
B-9 3 3 6
B-10 2 3 5
B-11 2.5 3.5 6

Facilities | Environmental | Geotechnical | Materials 3
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Boring Asphalt Base Section Total
Roadway . . .
Number (inches) (inches) (inches)
B-12 4 3 7
B-13 7 3 10
B-14 5 3 8
South Beech Street
. B-15 6 2 8
(3,200 Linear Feet)
B-16 5 3 8
B-17 4 3 7
B-18 8 2 10
B-19 4 4 8
B-20 4 2 6
B-21 5 3 8
Dogwood Street B-22 3 2 5
(4,750 Linear Feet) B-23 5 2 7
B-24 3 2 5
B-25 4 2 6
B-26 8 2 10
B-27 3 5 8
Carlow Street
. B-28 4 4 8
(1,500 Linear Feet)
B-29 2.5 2 4.5

Groundwater Conditions

The boreholes were observed while drilling and immediately after completion for the presence
and level of groundwater. However, groundwater was not observed in any of the boreholes
while drilling or immediately after completion of drilling.

The absence of groundwater in the borings does not necessarily mean the borings terminated
above groundwater, or the water levels summarized above are stable groundwater levels. A
relatively long period may be necessary for a groundwater level to develop and stabilize in a
borehole. Long-term observations in piezometers or observation wells sealed from the
influence of surface water are often required to define groundwater levels.

Groundwater level fluctuations occur due to seasonal variations in the amount of rainfall,
runoff and other factors not evident at the time the borings were performed. Therefore,
groundwater levels during construction or at other times in the life of the structure may
be higher or lower than the levels indicated on the boring logs. The possibility of

Facilities | Environmental | Geotechnical | Materials 4



Geotechnical Engineering Report

Woodville GLO Regional MIT Street Improvements | Woodville, Texas i rerracon

August 26, 2024 | Terracon Project No. 93245045

groundwater level fluctuations should be considered when developing the design and
construction plans for the project.

Geotechnical Overview

We understand the existing pavement materials and a portion of the subgrade soils will
be pulvermixed and chemically treated to facilitate placement of new asphaltic concrete.
The Pavements section addresses design of pavement systems.

The near surface soils could become unstable with typical earthwork and construction
traffic, especially after precipitation events. Effective drainage should be established
early in the construction sequence and maintained after construction to avoid potential
issues. If possible, the grading should be performed during the warmer and drier times
of the year. If grading is performed during the winter months, an increased risk for
possible undercutting and replacement of unstable subgrade will persist. Additional site
preparation recommendations, including subgrade improvement and fill placement, are
provided in the Earthwork section. Site grading would likely be more feasible and less
expensive if performed during the dry summer months.

The recommendations contained in this report are based upon the results of field and
laboratory testing (presented in the Exploration Results), engineering analyses, and
our current understanding of the proposed project. The General Comments section
provides an understanding of the report limitations.

Earthwork

Earthwork is anticipated to pulvermixing the existing pavement materials and a portion
of the subgrade soil, possible excavations and engineered fill placement. The following
sections provide recommendations for use in the preparation of specifications for the
work. Recommendations include critical quality criteria, as necessary, to render the site
in the state considered in our geotechnical engineering evaluation for pavements.

Site Preparation

The existing asphalt, sand with iron ore gravel base and a portion of the subgrade soil
should be milled and pulvermixed to a depth of either 10 or 12 inches and treated with
lime-flyash or cement. Following pulvermixing the existing asphalt base and subgrade
soil, and prior to placement of any fill (if needed), the exposed pavement subgrade
should be proof rolled as discussed subsequently to detect any weak areas. Proof rolling
and placement of any fill needed to achieve design grades will require temporary blading
of pulverized materials from one side of the road to the other to expose the underlying
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subgrade soils. Weak areas should be either removed and replaced with compacted
pavement fill or chemically treated. Proper site drainage should be maintained during
construction so that ponding of surface runoff does not occur and cause construction
delays and/or inhibit site access.

Fill Material Types

Fill required to achieve design grade should be classified as pavement fill. Pavement fill
is fill material used below pavements. Earthen materials used for fill should meet the
following material property requirements:

Soil Type * USCS Classification Acceptable Parameters

Clayey Sand (SC) or

4<PI<25
Sandy Lean Clay (CL)

Pavement Fill

1. Pavement fill should consist of approved materials free of organic matter and debris. A
sample of each material type should be submitted to the Geotechnical Engineer for
evaluation prior to use on this site.

Fill Placement and Compaction Requirements
Pavement fill should meet the following compaction requirements.

Item Pavement Fill

8 inches or less in loose thickness when heavy, self-propelled
Maximum Lift compaction equipment is used

Thickness 4 to 6 inches in loose thickness when hand-guided equipment
(i.e. jumping jack or plate compactor) is used

Minimum 95% of maximum

Compaction 98% of maximum below 5-foot depth where fill thickness is

3 greater than 5 feet

Requirements "%

Water Content

1 -3% to +3% of optimum
Range
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Item Pavement Fill

1. Maximum density and optimum water content as determined by the standard Proctor
test (ASTM D 698).

2. High plasticity cohesive fill should not be compacted to more than 100% of standard
Proctor maximum dry density.

3. If the granular material is a coarse sand or gravel, or of a uniform size, or has a low
fines content, compaction comparison to relative density may be more appropriate. In
this case, granular materials should be compacted to at least 70% relative density
(ASTM D 4253 and D 4254). Materials not amenable to density testing should be placed
and compacted to a stable condition observed by the Geotechnical Engineer or
representative.

Earthwork Construction Considerations

Shallow excavations required to mitigate weak areas or achieve design grade for the
proposed project are anticipated to be accomplished with conventional construction
equipment. Upon completion of filling and grading, care should be taken to maintain the
subgrade water content prior to construction of pavements. Construction traffic over the
completed subgrades should be avoided. The site should also be graded to prevent
ponding of surface water on the prepared subgrades or in excavations. Water collecting
over or adjacent to construction areas should be removed. If the subgrade freezes,
desiccates, saturates, or is disturbed, the affected material should be removed, or the
materials should be scarified, moisture conditioned, and recompacted prior to pavement
construction.

Although not observed in our borings, during seasons of significant rainfall, the groundwater
table could affect overexcavation efforts, especially for over-excavation and replacement of
lower strength soils. A temporary dewatering system consisting of sumps with pumps could be
necessary to achieve the recommended depth of over-excavation.

As a minimum, any excavations required to mitigate weak subgrade conditions should be
performed in accordance with OSHA 29 CFR, Part 1926, Subpart P, “"Excavations” and its
appendices, and in accordance with any applicable local, and/or state regulations.

Construction site safety is the sole responsibility of the contractor who controls the
means, methods, and sequencing of construction operations. Under no circumstances
shall the information provided herein be interpreted to mean Terracon is assuming
responsibility for construction site safety, or the contractor's activities; such
responsibility shall neither be implied nor inferred.
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Construction Observation and Testing

The earthwork efforts should be monitored under the direction of the Geotechnical
Engineer. Monitoring should include documentation of adequate removal of any topsoil
and/or weak soil, proofrolling, and mitigation of areas delineated by the proofroll to
require mitigation.

Each lift of compacted fill should be tested, evaluated, and reworked, as necessary, until
approved by the Geotechnical Engineer prior to placement of additional lifts. Each lift of
fill should be tested for density and water content at a frequency of at least one test for
every 5,000 square feet in pavement areas.

In addition to the documentation of the essential parameters necessary for construction,
the continuation of the Geotechnical Engineer into the construction phase of the project
provides the continuity to maintain the Geotechnical Engineer’s evaluation of subsurface
conditions, including assessing variations and associated design changes.

Pavements

General Pavement Comments

We understand the pavement reconstruction will be accomplished by pulvermixing and
chemically treating the existing pavement materials (asphalt, base material and
subgrade soil), then placement of hot mix asphaltic concrete.

Pavement designs are provided for the traffic conditions and pavement life conditions as
noted in Project Description and in the following sections of this report. A critical
aspect of pavement performance is site preparation. Pavement designs noted in this
section must be applied to the site which has been prepared as recommended in the
Earthwork section.

Support characteristics of subgrade for pavement design do not account for shrink/swell
movements of an expansive clay subgrade. Thus, the pavement may be adequate from a
structural standpoint, yet still experience cracking and deformation due to shrink/swell
related movement of the subgrade.

Pulvermixing

Following pulvermixing the existing asphalt and underlying pavement materials and a
portion of the subgrade soil to a depth of at least 10 or 12 inches, the exposed
pavement subgrade should be proof rolled as discussed subsequently to detect any weak
areas. Proof rolling will require temporary blading of pulverized materials to expose the

Facilities | Environmental | Geotechnical | Materials 8



Geotechnical Engineering Report

Woodville GLO Regional MIT Street Improvements | Woodville, Texas - rerracon

August 26, 2024 | Terracon Project No. 93245045

underlying subgrade soils. Weak areas and all undocumented fill should be either
removed and replaced with compacted pavement fill or it could be chemically treated.

Lime fly-ash or cement may be used for treatment of the milled hot mix asphaltic
concrete pavement, sand with iron ore gravel base and subgrade soil. Recommendations
and specifications for treatment of the pulver-mixed material with lime fly-ash and
cement are presented subsequently in this report.

Pavement Design Parameters

Design of pavements for the project has been based on the guidelines outlined in the
1993 Guideline for Design of Pavement Structures by the American Association of State
Highway and Transportation Officials (AASHTO-1993).

Traffic frequency and loading information was not available for the planned roadway
rehabilitation at the time of this report. However, traffic is anticipated to be light duty or
medium duty consisting of primarily passenger vehicles with a moderate number of
garbage and delivery trucks and very limited heavy truck traffic. We understand that
grade may be raised to accommodate new materials. The following sections provide
recommendations for various pavement sections which could be utilized to reconstruct
the subject road.

The following table summarizes the minimum design ESALs used for the pavement
classifications for this project.

Minimum ESAL Values

Pavement Classification Flexible Pavement ESALs
Light Duty 50,000
Medium Duty 250,000

1. For Light Duty traffic conditions, we estimate the indicated ESALs would be indicative
of about 200 passenger cars and pickup truck vehicles per day, seven days per week,
4 package delivery trucks per day and 4 garbage trucks per day, over a 20-year design
life. Many other traffic combinations are possible. If traffic is expected to exceed the
indicated quantities, Terracon should be contacted for additional recommendations.

2. For Medium Duty traffic conditions, we estimate indicated ESALs would be indicative of
about 1,000 passenger cars and pickup truck vehicles per day, seven days per week,
10 package delivery trucks per day, 10 garbage trucks per day, five days per week, and
1 HS-20 tractor-trailer truck per week over a 20-year design life. Many other traffic
combinations are possible. If traffic is expected to exceed the indicated quantities,
Terracon should be contacted for additional recommendations.
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Pavement Section Thicknesses

The following table provides our estimated minimum thickness of asphaltic concrete over
pulvermixed pavement.

Asphaltic Concrete Over Pulvermixed Pavement
Thickness (inches)

Layer Light Duty’ Medium Duty’
(Approx. 50,000 ESAL) (Approx. 250,000 ESAL)

HMA Surface Course? 2.5 2.5

Chemically Treated
. . 10 12
Pulvermixed material

1. See Project Description for more specifics regarding traffic assumptions.
2. All materials should meet the current TxDOT specifications.
m  Asphaltic Surface - TxDOT Item 340, Type D Fine Surface

Many combinations of material types and thicknesses could be used for the proposed
pavement. Final design of the pavement should be based upon achieving the strongest
section that is within the budget for this particular project. If it becomes necessary that
a pavement with a lesser thickness of the recommended values be used, a reduction in
life of the pavement and greater maintenance should be anticipated. We would be
pleased to provide additional data or evaluate other sections during your design of the
project. Please contact Terracon if recommendations are needed for other traffic
loadings.

Acceptable performance of the new pavement will be strongly influenced by
maintenance, drainage, and other unknown factors. The service life of this pavement is
based on periodic maintenance, adequate drainage, and traffic that is consistent with the
design traffic discussed previously in this report.

Pavement Construction Specifications

The following information may be used to prepare technical specifications for
construction of the pavement. Specifications referred to herein are the Texas
Department of Transportation (TxDOT) 2014 “Standard Specifications for Construction
and Maintenance of Highways, Streets, and Bridges.”

HMAC Surface Course: The asphaltic concrete surface course should be plant mixed, hot
laid Type D (Fine Graded Surface Course) meeting the requirements in TxDOT 2014
Standard Specifications Item 340. Specific criteria for the job specifications should
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include compaction to within an air void range of 3.8 to 8.5 percent calculated using the
maximum theoretical specific gravity of the mix measured by TxDOT Tex-227-F. The
asphalt cement content by percent of total mixture weight should be within £ 0.5
percent asphalt cement from the job mix design.

Cement Treated Pulvermixed Material — If cement treatment is utilized, 3.5 percent
cement by dry weight of pulverized material should be mixed into the asphaltic
concrete/sand with iron ore gravel and subgrade mixture. This percentage is typically
equivalent to about 40 pounds cement per square yard per 10-inch depth and about 55
pounds cement per square yard per 12-inch depth. Cement treatment can be the source
of shrinkage cracks in the treated asphaltic concrete/crushed stone layer, which can
reflect through the asphaltic concrete surface. Therefore, the cement treated layer
should be microcracked to minimize reflective cracking and improve pavement
performance. Microcracking involves application of several vibratory roller passes to the
cement treated layer, one to two days after final compaction, to create a fine network of
thin cracks. Practical experience has shown that 5 passes of a 12-ton steel wheel roller
operating at a speed of about 2 to 3 mph with the vibrator set to maximum amplitude
leads to satisfactory results.

The cement and water to be used in the mix as well as cement application, mixing,
compaction, finishing, and curing should meet the requirements as specified in TxDOT
2004 Standard Specifications Item 275.

Other preventative measures that should be taken to reduce the likelihood that wide
cracks will occur in a cement treated layer are as follows:

m Provide a stress relief layer in the pavement structure to prevent the cracks in the
cement treated layer from causing stress concentrations in the asphaltic concrete
surface. This can be accomplished by using a bituminous surface treatment (chip
seal) between the cement treated layer and the asphaltic concrete surface course

m Take effective steps for curing immediately after final compaction so that the
surface of cement treated layer is moist until a permanent moisture barrier is in
place. The moisture barrier can be a bituminous emulsion Prime Coat which
should be used to treat the newly constructed surface in accordance with TxDOT
2014 Standard Specifications Item 310.

m Delay paving as long as practical following the placing of the prime coat. The idea
is to place the surface layer after most of the shrinkage cracks have already
occurred.

Lime-Flyash Treated Pulvermixed Material: If ime-flyash treatment is utilized, we
recommend that about 3 percent lime and 7 percent flyash by dry weight of pulverized
material should be mixed into the asphalt, sand with iron ore gravel and subgrade
mixture. The quantity of lime and flyash required is computed as a percent of dry soil
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weight, and those percentages are typically equal to about 35 pounds lime and

80 pounds flyash per square yard, per 10-inch depth, or about 40 pounds lime and

95 pounds flyash per square yard, per 12-inch depth for treated subgrade. The actual
quantity of lime-flyash should be determined at the time of construction based on
laboratory testing conducted using bulk samples of the subgrade soils. The subgrade
should be compacted to at least 95 percent of the Standard Effort (ASTM D 698)
maximum dry density at a moisture content within 2 percent of the optimum moisture
content.

Pavement Drainage

Positive drainage of the construction areas should be maintained at all times. Rainfall
and stormwater on the open subgrade soil should be removed immediately. The exposed
subgrade soil should not be allowed to dry out or become saturated. Trafficability of raw
subgrade soil on this site will be poor if that soil becomes saturated.

Pavements should be sloped to provide rapid drainage of surface water. Water allowed
to pond on or adjacent to the pavements could saturate the subgrade and contribute to
premature pavement deterioration. In addition, the pavement subgrade should be
graded to provide positive drainage within the granular base section. Appropriate sub-
drainage or connection to a suitable daylight outlet should be provided to remove water
from the granular subbase, if applicable.

Openings in pavements, such as decorative landscaped areas, are sources for water
infiltration into surrounding pavement systems. Water can collect in the islands and
migrate into the surrounding subgrade soils thereby degrading support of the pavement.
This is especially applicable for islands with raised concrete curbs, irrigated foliage, and
low-permeability near-surface soils. The civil design for the pavements with these
conditions should include features to restrict or to collect and discharge excess water
from the islands. Examples of features are edge drains connected to the storm water
collection system, longitudinal subdrains, or other suitable outlet and impermeable
barriers preventing lateral migration of water such as a cutoff wall installed to a depth
below the pavement structure.

Pavement Maintenance

The pavement sections represent minimum recommended thicknesses and, as such,
periodic upkeep should be anticipated. Preventive maintenance should be planned and
provided for through an on-going pavement management program. Maintenance
activities are intended to slow the rate of pavement deterioration and to preserve the
pavement investment. Pavement care consists of both localized (e.g., crack and joint
sealing and patching) and global maintenance (e.g., surface sealing). Additional
engineering consultation is recommended to determine the type and extent of a cost-
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effective program. Even with periodic maintenance, some movements and related
cracking may still occur, and repairs may be required.

Pavement performance is affected by its surroundings. In addition to providing
preventive maintenance, the civil engineer should consider the following
recommendations in the design and layout of pavements:

m Final grade adjacent to paved areas should slope down from the edges at a
minimum 2%.

m Subgrade and pavement surfaces should have a minimum 2% slope to promote
proper surface drainage.

m Install pavement drainage systems surrounding areas anticipated for frequent
wetting.

m Install joint sealant and seal cracks immediately.

m Seal all landscaped areas in or adjacent to pavements to reduce moisture
migration to subgrade soils.

m Place compacted, low permeability backfill against the exterior side of curb and
gutter.

m Place curb, gutter and/or sidewalk directly on subgrade soils rather than on
unbound granular base course materials.

Pavement Design and Construction Considerations

It is possible that new underground utility lines may cross the proposed pavement areas.
Settlement of utility line backfill could result in pavement distress and failures. We
recommend that utility trenches in pavement areas be backfilled with cement treated
sand in order to reduce the potential for settlement of the backfill.

Pavement design methods are intended to provide structural sections with adequate
thickness over a subgrade such that wheel loads are reduced to a level the subgrade can
support. The support characteristics of the subgrade for pavement design do not account
for shrink/swell movements of a potentially expansive clay subgrade such as the soils
encountered at this site. Thus, the pavement may be adequate from a structural
standpoint, yet still experience cracking and deformation due to shrink/swell related
movement of the subgrade. It is, therefore, important to minimize moisture changes in
the subgrade to reduce shrink/swell movements.

General Comments

Our analysis and opinions are based upon our understanding of the project, the
geotechnical conditions in the area, and the data obtained from our site exploration.
Variations will occur between exploration point locations or due to the modifying effects
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of construction or weather. The nature and extent of such variations may not become
evident until during or after construction. Terracon should be retained as the
Geotechnical Engineer, where noted in this report, to provide observation and testing
services during pertinent construction phases. If variations appear, we can provide
further evaluation and supplemental recommendations. If variations are noted in the
absence of our observation and testing services on-site, we should be immediately
notified so that we can provide evaluation and supplemental recommendations.

Our Scope of Services does not include either specifically or by implication any
environmental or biological (e.g., mold, fungi, bacteria) assessment of the site or
identification or prevention of pollutants, hazardous materials or conditions. If the owner
is concerned about the potential for such contamination or pollution, other studies
should be undertaken.

Our services and any correspondence are intended for the sole benefit and exclusive use
of our client for specific application to the project discussed and are accomplished in
accordance with generally accepted geotechnical engineering practices with no third-
party beneficiaries intended. Any third-party access to services or correspondence is
solely for information purposes to support the services provided by Terracon to our
client. Reliance upon the services and any work product is limited to our client and is not
intended for third parties. Any use or reliance of the provided information by third
parties is done solely at their own risk. No warranties, either express or implied, are
intended or made.

Site characteristics as provided are for design purposes and not to estimate excavation
cost. Any use of our report in that regard is done at the sole risk of the excavating cost
estimator as there may be variations on the site that are not apparent in the data that
could significantly effect excavation cost. Any parties charged with estimating excavation
costs should seek their own site characterization for specific purposes to obtain the
specific level of detail necessary for costing. Site safety and cost estimating including
excavation support and dewatering requirements/design are the responsibility of others.
Construction and site development have the potential to affect adjacent properties. Such
impacts can include damages due to vibration, modification of groundwater/surface
water flow during construction, foundation movement due to undermining or subsidence
from excavation, as well as noise or air quality concerns. Evaluation of these items on
nearby properties are commonly associated with contractor means and methods and are
not addressed in this report. The owner and contractor should consider a
preconstruction/precondition survey of surrounding development. If changes in the
nature, design, or location of the project are planned, our conclusions and
recommendations shall not be considered valid unless we review the changes and either
verify or modify our conclusions in writing.
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This is not a cross section. This is intended to display the Geotechnical Model only. See individual logs for more detailed conditions.
Model Layer Layer Name General Description Legend
Aggregate Base
1 Asphalt Approximately 1.75 to 8 inches .Asphalt ECourse
Clayey Sand Silty Clayey Sand
2 Base Approximately 2 to 5 inches —
Sandy Lean Clay
3 sand Clayey Sand, Silty Sand, Silty Clayey Sand and Poorly
Graded Sand with Silt, generally very loose to very dense
4 Clay Sandy Lean Clay, generally medium stiff to very stiff

The GeoModel layer descriptions are not indicative of a particular street but rather reflect all borings drilled for the project.

NOTES:

Layering shown on this figure has been developed by the geotechnical
engineer for purposes of modeling the subsurface conditions as
required for the subsequent geotechnical engineering for this project.
Numbers adjacent to soil column indicate depth below ground surface.
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This is not a cross section. This is intended to display the Geotechnical Model only. See individual logs for more detailed conditions.
Model Layer Layer Name General Description Legend
Aggregate Base
1 Asphalt Approximately 1.75 to 8 inches .Asphalt ECourse
UI[]Silty Sand Clayey Sand
2 Base Approximately 2 to 5 inches
3 sand Clayey Sand, Silty Sand, Silty Clayey Sand and Poorly
Graded Sand with Silt, generally very loose to very dense

4 Clay Sandy Lean Clay, generally medium stiff to very stiff

The GeoModel layer descriptions are not indicative of a particular street but rather reflect all borings drilled for the project.

NOTES:

Layering shown on this figure has been developed by the geotechnical
engineer for purposes of modeling the subsurface conditions as
required for the subsequent geotechnical engineering for this project.
Numbers adjacent to soil column indicate depth below ground surface.
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GeoModel South Beech Street
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This is not a cross section. This is intended to display the Geotechnical Model only. See individual logs for more detailed conditions.
Model Layer Layer Name General Description Legend
Aggregate Base
1 Asphalt Approximately 1.75 to 8 inches .Asphalt ECourse
UI[]Silty Sand Clayey Sand
2 Base Approximately 2 to 5 inches
3 sand Clayey Sand, Silty Sand, Silty Clayey Sand and Poorly
Graded Sand with Silt, generally very loose to very dense

4 Clay Sandy Lean Clay, generally medium stiff to very stiff

The GeoModel layer descriptions are not indicative of a particular street but rather reflect all borings drilled for the project.

NOTES:

Layering shown on this figure has been developed by the geotechnical
engineer for purposes of modeling the subsurface conditions as
required for the subsequent geotechnical engineering for this project.
Numbers adjacent to soil column indicate depth below ground surface.



Woodville GLO Regional MIT Street Improvements

Various Roads | Woodville, Texas
Terracon Project No. 93245045

i ferracon
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GeoModel Carlow Street
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Depth Below Pavement Surface (feet)

6 ...................................................................................................................................................................
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This is not a cross section. This is intended to display the Geotechnical Model only. See individual logs for more detailed conditions.
Model Layer Layer Name General Description Legend
Aggregate Base
1 Asphalt Approximately 1.75 to 8 inches .Asphalt ECourse
Clayey Sand Silty Sand
2 Base Approximately 2 to 5 inches Poorly-
y-graded Sand
!||| with Silt Sandy Lean Clay
3 sand Clayey Sand, Silty Sand, Silty Clayey Sand and Poorly
Graded Sand with Silt, generally very loose to very dense
4 Clay Sandy Lean Clay, generally medium stiff to very stiff

The GeoModel layer descriptions are not indicative of a particular street but rather reflect all borings drilled for the project.

NOTES:

Layering shown on this figure has been developed by the geotechnical
engineer for purposes of modeling the subsurface conditions as
required for the subsequent geotechnical engineering for this project.
Numbers adjacent to soil column indicate depth below ground surface.
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GeoModel Dogwood Street
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This is not a cross section. This is intended to display the Geotechnical Model only. See individual logs for more detailed conditions.
Model Layer Layer Name General Description Legend
Aggregate Base
1 Asphalt Approximately 1.75 to 8 inches .Asphalt ECourse
UI[]Silty Sand Clayey Sand
2 Base Approximately 2 to 5 inches
3 sand Clayey Sand, Silty Sand, Silty Clayey Sand and Poorly
Graded Sand with Silt, generally very loose to very dense

4 Clay Sandy Lean Clay, generally medium stiff to very stiff

The GeoModel layer descriptions are not indicative of a particular street but rather reflect all borings drilled for the project.

NOTES:

Layering shown on this figure has been developed by the geotechnical
engineer for purposes of modeling the subsurface conditions as
required for the subsequent geotechnical engineering for this project.
Numbers adjacent to soil column indicate depth below ground surface.
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Exploration and Testing Procedures

Field Exploration

Approximate Boring

Locats
Depth (feet) ocation

Number of Borings

North Beech Street

8 5 i
(4,250 Linear Feet)
. c South Beech Street
(3,200 Linear Feet)
8 s Dogwood Street
(4,750 Linear Feet)
3 c Timberland Street
(1,150 Linear Feet)
Carlow Street
3 5

(1,500 Linear Feet)

Boring Layout and Elevations: Terracon personnel provided the boring layout using
handheld GPS equipment (estimated horizontal accuracy of about £10 feet) and
referencing existing site features. Approximate ground surface elevations were
estimated using Google Earth. If elevations and a more precise boring layout are
desired, we recommend borings be surveyed.

Subsurface Exploration Procedures: We advanced the borings with a truck-mounted
rotary drill rig using continuous flight augers (solid stem). Two samples were obtained in
each boring. In the split-barrel sampling procedure, a standard 2-inch outer diameter
split-barrel sampling spoon was driven into the ground by a 140-pound automatic
hammer falling a distance of 30 inches. The number of blows required to advance the
sampling spoon the last 12 inches of a normal 18-inch penetration is recorded as the
Standard Penetration Test (SPT) resistance value. The SPT resistance values, also
referred to as N-values, are indicated on the boring logs at the test depths. For safety
purposes, all borings were backfilled with auger cuttings and patched with asphalt after
their completion.

An automatic SPT hammer was used in advancing the split-barrel sampler in the borings.
A greater efficiency is typically achieved with the automatic hammer compared to the
conventional safety hammer operated with a cathead and rope. Published correlations
between the SPT N-values and soil properties are based on the lower efficiency cathead
and rope method. The higher efficiency of an automatic SPT hammer affects the SPT N-
value by increasing the penetration per hammer blow over what would be obtained using
the cathead and rope method. The effect of the automatic hammer efficiency has been
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considered in the interpretation and analysis of the subsurface information for this
report.

The sampling depths, penetration distances, and other sampling information was
recorded on the field boring logs. The samples were placed in appropriate containers and
taken to our soil laboratory for testing and classification by a Geotechnical Engineer. Our
exploration team prepared field boring logs as part of the drilling operations. These field
logs included visual classifications of the materials observed during drilling and our
interpretation of the subsurface conditions between samples. Final boring logs were
prepared from the field logs. The final boring logs represent the Geotechnical Engineer's
interpretation of the field logs and include modifications based on observations and tests
of the samples in our laboratory.

Laboratory Testing

The project engineer reviewed the field data and assigned laboratory tests. The
laboratory testing program included the following types of tests:

m Moisture Content
m Percent Passing No. 200 Sieve
m Atterberg Limits

The laboratory testing program often included examination of soil samples by an
engineer. Based on the results of our field and laboratory programs, we described and
classified the soil samples in accordance with the Unified Soil Classification System.
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Site Location and Exploration Plans

Contents:

Site Location Plan
Exploration Plan

Note: All attachments are one page unless noted above.
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Exploration and Laboratory Results

Contents:

Boring Logs (B-1 through B-29)

Note: All attachments are one page unless noted above.
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Woodville GLO Regional MIT Street Improvements
Various Roads | Woodville, Texas

IS Iavull

1609 S Chestnut St Ste 107

Terracon Project No. 93245045 Lufkin, TX
Boring Log No. B-1
5 2 Location: See Exploration Plan ~ |=2o|lg - Strength Test S < AtEienl:]ti)érg
> 3 s |85 > [ > LT|Ea 2
8] o |Latitude: 30.7841° Longitude: -94.4225° S I -5 e 2. | 2 |8=2|57 g8
o} JCZL £ 5 sl a he] % >~ | & B~ = g | =< ult =]
3| 3 8 28| € 0 E1egE| = |3E(159] weeerm |&F
s) i [9) S8l ® ic B |ale| ® s|PD
=| O o |Z3|» = 5 ol =
F |a 0
Depth (Ft.) o
ASPHALT, Approximately 1.75 inches
2 v SAND WITH IRON ORE GRAVEL BASE, Approximatel
>.>1\10.5 4 inches
7 ] CLAYEY SAND (SC), tan, loose to medium dense
/ 1+
I 8-6-5
/ N=11
% 2 -
% 3
/ 4 -
"/ 4-4-5
/ N=9
Pl ]
Boring Terminated at 5 Feet
See Exploration and Testing Procedures for a description of field and laboratory procedures Water Level Observations Drill Rig
used and additional data (If any). Groundwater was not observed during drilling Truck
See Supporting Information for explanation of symbols and abbreviations. . -
Dry and open to 5 ft upon completion Hammer Type
Automatic
Driller
J. Zamarripa
Notes Advancement Method Logged by
Dry auger to 5 feet R. Reyes

Boring drilled along Timberland Drive

Abandonment Method
Boring backfilled with Auger Cuttings
Surface capped with asphalt

Boring Started
07-30-2024

Boring Completed
07-30-2024

Facilities | Environmental | Geotechnical | Materials



Woodville GLO Regional MIT Street Improvements
Various Roads | Woodville, Texas

IS Iavull

1609 S Chestnut St Ste 107

Terracon Project No. 93245045 Lufkin, TX
Boring Log No. B-2
5| o [Location: See Exploration Plan ol g - Strength Test 3 = Atlf?n':]ti)érg
o - o c S o O
> ] 4 > 06| > % ) ) L2 =Ea +
8] o |Latitude: 30.7846° Longitude: -94.4238° S I 35 g > S le=|57 § 3
| § s |sg| =2 = S 185 & |22 25 S
S| © o |53 E T EleeG| = |ZE|852| weer |8
s) i o] Bl & ic B |ale| ® 5] 9
= G} [a) = o|l»n v |gS S O =
= | gWn o}
Depth (Ft.) o
N ASPHALT, Approximately 1.25 inches
110.4 SAND WITH IRON ORE GRAVEL BASE, Approximatel
4 inches
SILTY CLAYEY SAND (SC-SM), tan, loose
1 -
7-5-4
N=9 8.2 15-9-6 28
2 -
#3.0 3
SANDY LEAN CLAY (CL), tan, gray and red, very stiff
4 4 -
9-14-16
N=30
5.0 5
Boring Terminated at 5 Feet
See Exploration and Testing Procedures for a description of field and laboratory procedures Water Level Observations Drill Rig
used and additional data (If any). Groundwater was not observed during drilling Truck
See Supporting Information for explanation of symbols and abbreviations. . -
Dry and open to 5 ft upon completion Hammer Type
Automatic
Driller
J. Zamarripa
Notes Advancement Method Logged by
Dry auger to 5 feet R. Reyes

Boring drilled along Timberland Drive

Abandonment Method
Boring backfilled with Auger Cuttings
Surface capped with asphalt

Boring Started
07-30-2024

Boring Completed
07-30-2024
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Woodville G

LO Regional MIT Street Improvements

IS Iavull

1609 S Chestnut St Ste 107

Various Roads | Woodville, Texas
Terracon Project No. 93245045 Lufkin, TX
Boring Log No. B-3
5| o [Location: See Exploration Plan ol g - Strength Test 3 = Atlf?n':]ti)érg
o - o c S o O
> ] 4 > 06| > % ) ) L2 =Ea +
8| o |Latitude: 30.7857° Longitude: -94.4245° S I 5 e l2. | 282|557 g8
3| & s |z2glze =i > |88 T |28 25 5
S| 8 a |2%| € oy El1e2G| = 32|59 weer |&
s) i [9) Bl & ic B |ale| ® 5] 9
= G} [a) = o|l»n v |gS S O =
= | gWn o}
Depth (Ft.) o
1 ASPHALT, Approximately 1.75 inches
2 \';\,;\';, SAND WITH IRON ORE GRAVEL BASE, Approximatel
o->Mo.6 5 inches
7 CLAYEY SAND (SC), gray, very loose
/ 1
/ L 17.5 22-11-11 | 33
7 2
/A3-0 3
SANDY LEAN CLAY (CL), gray and red, medium stiff
4 4
2-3-4
N=7
5.0 5
Boring Terminated at 5 Feet
See Exploration and Testing Procedures for a description of field and laboratory procedures Water Level Observations Drill Rig
used and additional data (If any). Groundwater was not observed during drilling Truck
See Supporting Information for explanation of symbols and abbreviations. . -
Dry and open to 5 ft upon completion Hammer Type
Automatic
Driller
J. Zamarripa
Notes Advancement Method Logged by
Boring drilled along Timberland Drive Dry auger to 5 feet R. Reyes

Abandonment Method
Boring backfilled with Auger Cuttings
Surface capped with asphalt

Boring Started
07-30-2024

Boring Completed
07-30-2024

Facilities | Environmental | Geotechnical | Materials



Woodville GLO Regional MIT Street Improvements
Various Roads | Woodville, Texas

IS Iavull

1609 S Chestnut St Ste 107

Terracon Project No. 93245045 Lufkin, TX
Boring Log No. B-4
5| o [Location: See Exploration Plan ol g - Strength Test 3 = Atlf?n':]ti)érg
o - o c S o O
> ] 4 > 06| > % ) ) L2 =Ea +
8| o |Latitude: 30.7863° Longitude: -94.4282° S I 5 e l2. | 282|557 g8
3| £ £ |zgle =X 2|88 T |22 25 5
3| ® & |33 E 2o L|258| £ €|ag| LL-PL-PI [o
Q| © [y 7] ayE © (o]
= G} [a) = o|l»n v |gS S O =
= | gWn o}
Depth (Ft.) o
ASPHALT, Approximately 7.75 inches
1
. 0.7
)/, CLAYEY SAND (SCQ), red and tan, dense
/ 14
/ 101520 13.7 45-17-28 | 47
% 5
. /
% N
/ 4
oy Vs 14-16-20
/ N=36
: A 5.0 5
Boring Terminated at 5 Feet
See Exploration and Testing Procedures for a description of field and laboratory procedures Water Level Observations Drill Rig
used and additional data (If any). Groundwater was not observed during drilling Truck
See Supporting Information for explanation of symbols and abbreviations. . -
Dry and open to 5 ft upon completion Hammer Type
Automatic
Driller
J. Zamarripa
Notes Advancement Method Logged by
Dry auger to 5 feet R. Reyes

Boring drilled along North Beech Street

Abandonment Method
Boring backfilled with Auger Cuttings
Surface capped with asphalt

Boring Started
07-30-2024

Boring Completed
07-30-2024

Facilities | Environmental | Geotechnical | Materials



Woodville GLO Regional MIT Street Improvements

Various Roads | Woodville, Texas

IS Iavull

1609 S Chestnut St Ste 107

Terracon Project No. 93245045 Lufkin, TX
Boring Log No. B-5
5| o [Location: See Exploration Plan ol g - Strength Test 3 = Atlf?n':]ti)érg
o - o c S o O
> ] 4 > 06| > % ) ) L2 =Ea +
8| o |Latitude: 30.7852° Longitude: -94.4292° S I -5 e 2. | 2 |8=2|57 g8
3| £ £ |zgle =X 2|88 T |22 25 5
3| ® & |33 E 2o L|258| £ €|ag| LL-PL-PI [o
Q| © [y 7] ayE © (o]
= G} [a) = o|l»n v |gS S O =
= | gWn o}
Depth (Ft.) o
ASPHALT, Approximately 5 inches
SAND WITH IRON ORE GRAVEL BASE, Approximately
777 —3 inches
/ CLAYEY SAND (SC), brown and tan, very loose 1
7/ 1-1-1
/ i
Z ’
: /
/ ’
/ 4
IS 1-1-1
/ K
Boring Terminated at 5 Feet
See Exploration and Testing Procedures for a description of field and laboratory procedures Water Level Observations Drill Rig
used and additional data (If any). Groundwater was not observed during drilling Truck
See Supporting Information for explanation of symbols and abbreviations. . -
Dry and open to 5 ft upon completion Hammer Type
Automatic
Driller
J. Zamarripa
Notes Advancement Method Logged by
Dry auger to 5 feet R. Reyes

Boring drilled along North Beech Street

Abandonment Method
Boring backfilled with Auger Cuttings
Surface capped with asphalt

Boring Started
07-30-2024

Boring Completed
07-30-2024

Facilities | Environmental | Geotechnical | Materials



Woodville GLO Regional MIT Street Improvements
Various Roads | Woodville, Texas

IS Iavull

1609 S Chestnut St Ste 107

Terracon Project No. 93245045 Lufkin, TX
Boring Log No. B-6
5| o [Location: See Exploration Plan ol g - Strength Test 3 = Atlf?n':]ti)érg
o - o c S o O
> | 45 > 06| > % 0 o L— | =
8| o |Latitude: 30.7836° Longitude: -94.4298° S I 5 e l2. | 282|557 g8
3| & s |z2glze =i > |88 T |28 25 5
| s 5 [Sg| E T C1eeG| = |ZE|52] werr |8
s) i o] Bl & ic | alE| ® 5] 9
= G} [a) = o|l»n v |gS S O =
= | gWn o}
Depth (Ft.) o
1 0.2 ASPHALT, Approximately 2.75 inches
2 |).-7'{0.4 SAND WITH IRON ORE GRAVEL BASE, Approximatel
1T 2 inches
T SILTY SAND (SM), tan, medium dense
o 9-12-13
AR N=25
) 2
3[4
SL)]0(3.0 3
% CLAYEY SAND (SCQ), tan, loose
/ 4
IS 3-3-5
/ N=8
Boring Terminated at 5 Feet
See Exploration and Testing Procedures for a description of field and laboratory procedures Water Level Observations Drill Rig
used and additional data (If any). Groundwater was not observed during drilling Truck
See Supporting Information for explanation of symbols and abbreviations. . -
Dry and open to 5 ft upon completion Hammer Type
Automatic
Driller
J. Zamarripa
Notes Advancement Method Logged by
Dry auger to 5 feet R. Reyes

Boring drilled along North Beech Street

Abandonment Method
Boring backfilled with Auger Cuttings
Surface capped with asphalt

Boring Started
07-30-2024

Boring Completed
07-30-2024

Facilities | Environmental | Geotechnical | Materials



Woodville GLO Regional MIT Street Improvements
Various Roads | Woodville, Texas

IS Iavull

1609 S Chestnut St Ste 107

Terracon Project No. 93245045 Lufkin, TX
Boring Log No. B-7
5| o [Location: See Exploration Plan ol g - Strength Test 3 = Atlf?n':]ti)érg
o - o c S o O
s - £ |z8| 2 o8 o L |Ea 2
8| o |Latitude: 30.7819° Longitude: -94.4297° S I 5 e l2. | 282|557 80
3| £ s |52l 5 T2 |25 | € |8g| < SE
gl 8 g |88]¢ o C1LsE| £ |FE|68] weer |&
= (G) [a = o|lw ® g5 5 O =
= | gWn o}
Depth (Ft.) o
1 03 ASPHALT, Approximately 4 inches
2 >'\'>‘\, 0.6 SAND WITH IRON ORE GRAVEL BASE, Approximatel
—+———3 inches
SILTY SAND (SM), tan, very loose to medium dense
1
14-12-9
N=21
2
3
3
4
1-1-2
=3
.15.0 5
Boring Terminated at 5 Feet
See Exploration and Testing Procedures for a description of field and laboratory procedures Water Level Observations Drill Rig
used and additional data (If any). Groundwater was not observed during drilling Truck
See Supporting Information for explanation of symbols and abbreviations. X
Dry and open to 5 ft upon completion Hammer Type
Automatic
Driller
J. Zamarripa
Notes Advancement Method Logged by
Dry auger to 5 feet R. Reyes

Boring drilled along North Beech Street

Abandonment Method
Boring backfilled with Auger Cuttings
Surface capped with asphalt

Boring Started
07-30-2024

Boring Completed
07-30-2024

Facilities | Environmental | Geotechnical | Materials



Woodville GLO Regional MIT Street Improvements
Various Roads | Woodville, Texas

IS Iavull

1609 S Chestnut St Ste 107

Terracon Project No. 93245045 Lufkin, TX
Boring Log No. B-8
5| o [Location: See Exploration Plan ol g - Strength Test 3 = Atlf?n':]ti)érg
o - o c S o O
> ] 4 > 06| > % ) ) L2 =Ea +
8| o |Latitude: 30.7802° Longitude: -94.4296° S I 5 e l2. | 282|557 g8
3| & s |z2glze =i > |88 T |28 25 5
S| 8 a |2%| € oy El1e2G| = 32|59 weer |&
s) i o] Bl & ic | alE| ® 5] 9
= G} [a) = o|l»n v |gS S O =
= | gWn o}
Depth (Ft.) o
1 0.3 ASPHALT, Approximately 3 inches
‘3_‘1-‘3_‘1 SAND WITH IRON ORE GRAVEL BASE, Approximately
CRREK 5 inches
v--v-10.7
REEN SILTY SAND (SM), tan, medium dense
IR 1
S 14-8-6
N=14
A8 2
311110 3
% CLAYEY SAND (SC), tan, medium dense
/ 4.
AN 7-8-12
/ N=20
Boring Terminated at 5 Feet
See Exploration and Testing Procedures for a description of field and laboratory procedures Water Level Observations Drill Rig
used and additional data (If any). Groundwater was not observed during drilling Truck
See Supporting Information for explanation of symbols and abbreviations. . -
Dry and open to 5 ft upon completion Hammer Type
Automatic
Driller
J. Zamarripa
Notes Advancement Method Logged by
Dry auger to 5 feet R. Reyes

Boring drilled along North Beech Street

Abandonment Method
Boring backfilled with Auger Cuttings
Surface capped with asphalt

Boring Started
07-30-2024

Boring Completed
07-30-2024

Facilities | Environmental | Geotechnical | Materials



Woodville GLO Regional MIT Street Improvements
Various Roads | Woodville, Texas

IS Iavull

1609 S Chestnut St Ste 107

Terracon Project No. 93245045 Lufkin, TX
Boring Log No. B-9
5| o [Location: See Exploration Plan ol g - Strength Test 3 = Atlf?n':]ti)érg
o - o c S o O
> — 4 > 06| > % ) ) J2lEaA )
8| o |Latitude: 30.7788° Longitude: -94.4296° S I 5 e l2. | 282|557 g8
3| £ s |52l 5 T2 > |28~ € |®g| =< SE
S| 8 a |2%| € oy El1e2G| = 32|59 weer |&
s) i o] Bl & ic | alE| ® 5] 9
= G} [a) = o|l»n v |gS S O =
= | gWn o}
Depth (Ft.) o
1 0.3 ASPHALT, Approximately 3 inches
2 0.5 SAND WITH IRON ORE GRAVEL BASE, Approximatel
——3 inches
CLAYEY SAND (SC), tan, loose to medium dense
1
4-4-5
N=9 12.9 34-13-21 48
2
3
3
4
7-8-9
N=17
715.0 5
Boring Terminated at 5 Feet
See Exploration and Testing Procedures for a description of field and laboratory procedures Water Level Observations Drill Rig
used and additional data (If any). Groundwater was not observed during drilling Truck
See Supporting Information for explanation of symbols and abbreviations. . -
Dry and open to 5 ft upon completion Hammer Type
Automatic
Driller
J. Zamarripa
Notes Advancement Method Logged by
Dry auger to 5 feet R. Reyes

Boring drilled along North Beech Street

Abandonment Method
Boring backfilled with Auger Cuttings
Surface capped with asphalt

Boring Started
07-30-2024

Boring Completed
07-30-2024

Facilities | Environmental | Geotechnical | Materials



Woodville GLO Regional MIT Street Improvements

Various Roads | Woodville, Texas

IS Iavull

1609 S Chestnut St Ste 107

Terracon Project No. 93245045 Lufkin, TX
Boring Log No. B-10
5| o [Location: See Exploration Plan ol g - Strength Test 3 = Atlf?n':]ti)érg
o - o c S o O
> | ) S5 > % ) ) lEa +
8| o |Latitude: 30.7772° Longitude: -94.4296° S I 5 e l2. | 282|557 g8
| § s |sg| =2 = S 185 & |22 25 S
S| © o |53 E T EleeG| = |ZE|852| weer |8
s) i o] Bl & ic | alE| ® 5] 9
= G} [a) = o|l»n v |gS S O =
= | gWn o}
Depth (Ft.) o
1 0.2 ASPHALT, Approximately 2 inches
2 |- ‘,0_4 SAND WITH IRON ORE GRAVEL BASE, Approximatel
T 3 inches
. ] SILTY SAND (SM), brown, medium dense
SEEN 1
I 11-8-5
T4 N=13
1 2
3[4
<[ [2]:[3.0 3
% CLAYEY SAND (SC), tan, medium dense
/ 4
I 2-4-6
/ N=10
Boring Terminated at 5 Feet
See Exploration and Testing Procedures for a description of field and laboratory procedures Water Level Observations Drill Rig
used and additional data (If any). Groundwater was not observed during drilling Truck
See Supporting Information for explanation of symbols and abbreviations. . -
Dry and open to 5 ft upon completion Hammer Type
Automatic
Driller
J. Zamarripa
Notes Advancement Method Logged by
Dry auger to 5 feet R. Reyes

Boring drilled along North Beech Street

Abandonment Method
Boring backfilled with Auger Cuttings
Surface capped with asphalt

Boring Started
07-30-2024

Boring Completed
07-30-2024

Facilities | Environmental | Geotechnical | Materials



Woodville GLO Regional MIT Street Improvements
Various Roads | Woodville, Texas

IS Iavull

1609 S Chestnut St Ste 107

Terracon Project No. 93245045 Lufkin, TX
Boring Log No. B-11
5| o [Location: See Exploration Plan ol g - Strength Test 3 = Atlf?n':]ti)érg
o - o c S o O
> — 4 > 06| > % ) ) J2lEaA )
8] o |Latitude: 30.7755° Longitude: -94.4295° S I 35 g > S le=|57 § 3
| § s |sg| =2 = S 185 & |22 25 S
3| & 2|38 5| 2= |G [E8E| £ |Pg|63| wem |
= (G) [a = o|lw ® g5 5 O =
= | gWn o}
Depth (Ft.) o
1 0.2 ASPHALT, Approximately 2.5 inches
2 [0S SAND WITH IRON ORE GRAVEL BASE, Approximatel
70 10.5 3.5 inches
Tl SILTY SAND (SM), brown, loose to medium dense
1 —
11-12-9
N=21 7.2 NP 26
2 —
3
3 —
4 —
3-4-4
N=8
l.]5.0 5
Boring Terminated at 5 Feet
See Exploration and Testing Procedures for a description of field and laboratory procedures Water Level Observations Drill Rig
used and additional data (If any). Groundwater was not observed during drilling Truck
See Supporting Information for explanation of symbols and abbreviations. X
Dry and open to 5 ft upon completion Hammer Type
Automatic
Driller
J. Zamarripa
Notes Advancement Method Logged by
Dry auger to 5 feet R. Reyes

Boring drilled along North Beech Street

Abandonment Method
Boring backfilled with Auger Cuttings
Surface capped with asphalt

Boring Started
07-30-2024

Boring Completed
07-30-2024

Facilities | Environmental | Geotechnical | Materials



Woodville GLO Regional MIT Street Improvements
Various Roads | Woodville, Texas

IS Iavull

1609 S Chestnut St Ste 107

Terracon Project No. 93245045 Lufkin, TX
Boring Log No. B-12
5| o [Location: See Exploration Plan ol g - Strength Test 3 = Atlf?n':]ti)érg
o - o c S o O
> — 4 > 06| > % ) ) J2lEaA )
8| o |Latitude: 30.7750° Longitude: -94.4297° S I 5 e l2. | 282|557 g8
3| £ s |52l 5 s? > |25~ & [Sg| =< SE
gl 8 g |88]¢ o C1LsE| £ |FE|68] weer |&
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Depth (Ft.) o
1 03 ASPHALT, Approximately 4 inches
2 >‘\,'>‘\, 0.6 SAND WITH IRON ORE GRAVEL BASE, Approximatel
—+———3 inches
SILTY SAND (SM), brown, medium dense
1
8-11-9
N=20 9.0 NP 21
2
3
3
4
10-7-7
N=14
.15.0 5
Boring Terminated at 5 Feet
See Exploration and Testing Procedures for a description of field and laboratory procedures Water Level Observations Drill Rig
used and additional data (If any). Groundwater was not observed during drilling Truck
See Supporting Information for explanation of symbols and abbreviations. X
Dry and open to 5 ft upon completion Hammer Type
Automatic
Driller
J. Zamarripa
Notes Advancement Method Logged by
Dry auger to 5 feet R. Reyes

Boring drilled along South Beech Street

Abandonment Method
Boring backfilled with Auger Cuttings
Surface capped with asphalt

Boring Started
07-31-2024

Boring Completed
07-31-2024

Facilities | Environmental | Geotechnical | Materials



Woodville GLO Regional MIT Street Improvements
Various Roads | Woodville, Texas

IS Iavull

1609 S Chestnut St Ste 107

Terracon Project No. 93245045 Lufkin, TX
Boring Log No. B-13
5| o [Location: See Exploration Plan ol g - Strength Test 3 = Atlf?n':]ti)érg
o - o c S o O
| 9 E |38 > o8 o s~ |8 =
8| o |Latitude: 30.7738° Longitude: -94.4294° S I 5 e l2. | 282|557 80
3| £ s |52l 5 T2 |25 | € |8g| < SE
gl 8 g |88]¢ o C1LsE| £ |FE|68] weer |&
= (G) [a = o|lw ® g5 5 O =
= | gWn o}
Depth (Ft.) o
ASPHALT, Approximately 7 inches
1
0.6
2 [IN-00 SAND WITH IRON ORE GRAVEL BASE, Approximatel
v'70.8 i
= 3 inches
SILTY SAND (SM), brown and tan, loose to medium 1
dense 6-5-5
N=10
2
° 3
4
2-2-2
N=4
Boring Terminated at 5 Feet
See Exploration and Testing Procedures for a description of field and laboratory procedures Water Level Observations Drill Rig
used and additional data (If any). Groundwater was not observed during drilling Truck
See Supporting Information for explanation of symbols and abbreviations. X
Dry and open to 5 ft upon completion Hammer Type
Automatic
Driller
J. Zamarripa
Notes Advancement Method Logged by
Dry auger to 5 feet R. Reyes

Boring drilled along South Beech Street

Abandonment Method
Boring backfilled with Auger Cuttings
Surface capped with asphalt

Boring Started
07-31-2024

Boring Completed
07-31-2024

Facilities | Environmental | Geotechnical | Materials



Woodville GLO Regional MIT Street Improvements
Various Roads | Woodville, Texas

IS Iavull

1609 S Chestnut St Ste 107

Terracon Project No. 93245045 Lufkin, TX
Boring Log No. B-14
5| o [Location: See Exploration Plan ol g - Strength Test 3 = Atlf?n':]ti)érg
o - o c S o O
| 9 E |38 > o8 o s~ |8 =
8| o |Latitude: 30.7726° Longitude: -94.4295° S I 5 e l2. | 282|557 80
3| & s |z2glze =i > |88 T |28 25 5
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Depth (Ft.) o
. ASPHALT, Approximately 5 inches
0.4
2 \>‘\,'\>‘\, 0.7 SAND WITH IRON ORE GRAVEL BASE, Approximately
11 ——3 inches
SILTY SAND (SM), gray and brown, very loose to
loose 1
5-3-3
N=6
2 —
3
3 —
4
1-1-1
=2
- :]5.0 5
Boring Terminated at 5 Feet
See Exploration and Testing Procedures for a description of field and laboratory procedures Water Level Observations Drill Rig
used and additional data (If any). Groundwater was not observed during drilling Truck
See Supporting Information for explanation of symbols and abbreviations. X
Dry and open to 5 ft upon completion Hammer Type
Automatic
Driller
J. Zamarripa
Notes Advancement Method Logged by
Dry auger to 5 feet R. Reyes

Boring drilled along South Beech Street

Abandonment Method
Boring backfilled with Auger Cuttings
Surface capped with asphalt

Boring Started
07-31-2024

Boring Completed
07-31-2024

Facilities | Environmental | Geotechnical | Materials



Woodville GLO Regional MIT Street Improvements
Various Roads | Woodville, Texas

IS Iavull

1609 S Chestnut St Ste 107

Terracon Project No. 93245045 Lufkin, TX
Boring Log No. B-15
5| o [Location: See Exploration Plan ol g - Strength Test 3 = Atlf?n':]ti)érg
o - o c S o O
> ] 4 > 06| > % ) ) L2 =Ea +
8] o |Latitude: 30.7715° Longitude: -94.4300° S I -5 e 2. | 2 |8=2|57 g8
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Depth (Ft.) o
ASPHALT, Approximately 6 inches
1
0.5
TTT SAND WITH IRON ORE GRAVEL BASE, Approximate
EAR 2 inches
J A SILTY SAND (SM), tan, loose 1
SERA 5-3-5
| N=8
3 L)
~{1]-[3.0 3
% CLAYEY SAND (SC), tan and red, medium dense
% 4
% a0 13.3 34-18-16 | 29
Boring Terminated at 5 Feet
See Exploration and Testing Procedures for a description of field and laboratory procedures Water Level Observations Drill Rig
used and additional data (If any). Groundwater was not observed during drilling Truck
See Supporting Information for explanation of symbols and abbreviations. . -
Dry and open to 5 ft upon completion Hammer Type
Automatic
Driller
J. Zamarripa
Notes Advancement Method Logged by
Dry auger to 5 feet R. Reyes

Boring drilled along South Beech Street

Abandonment Method
Boring backfilled with Auger Cuttings
Surface capped with asphalt

Boring Started
07-31-2024

Boring Completed
07-31-2024

Facilities | Environmental | Geotechnical | Materials



IS Iavull

Woodville GLO Regional MIT Street Improvements
Various Roads | Woodville, Texas 1609 S Chestnut St Ste 107
Terracon Project No. 93245045 Lufkin, TX
Boring Log No. B-16
5| o [Location: See Exploration Plan ol g - Strength Test 3 = Atlf?n':]ti)érg
o - o c S o O
> ] 4 > 06| > % ) ) L2 =Ea +
8| o |Latitude: 30.7700° Longitude: -94.4301° S I 5 e l2. | 282|557 g8
3| & s |z2glze =i > |88 T |28 25 5
8| = 5 |2g| € T C1eeG| = |ZE|52] werr |8
s) i o] Bl & ic | alE| ® o 9
= G} [a) = o|l»n v |gS S O =
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Depth (Ft.) o
. ASPHALT, Approximately 5 inches
0.4
2 ‘)_‘I-‘)_‘IO 7 SAND WITH IRON ORE GRAVEL BASE, Approximatel
3 inches
HEaN SILTY SAND (SM), tan and brown, loose 1
: . 7-2-3
SN 2
3111 s0 3
% CLAYEY SAND (SC), tan and brown, medium dense
/ 4
IS 5-7-7
/ N=14
Boring Terminated at 5 Feet
See Exploration and Testing Procedures for a description of field and laboratory procedures Water Level Observations Drill Rig
used and additional data (If any). Groundwater was not observed during drilling Truck
See Supporting Information for explanation of symbols and abbreviations. . -
Dry and open to 5 ft upon completion Hammer Type
Automatic
Driller
J. Zamarripa
Notes Advancement Method Logged by
Dry auger to 5 feet R. Reyes

Boring drilled along South Beech Street

Abandonment Method
Boring backfilled with Auger Cuttings
Surface capped with asphalt

Boring Started
07-31-2024

Boring Completed
07-31-2024

Facilities | Environmental | Geotechnical | Materials



Woodville GLO Regional MIT Street Improvements
Various Roads | Woodville, Texas

IS Iavull

1609 S Chestnut St Ste 107

Terracon Project No. 93245045 Lufkin, TX
Boring Log No. B-17
5| o [Location: See Exploration Plan ol g - Strength Test 3 = Atlf?n':]ti)érg
o - o c S o O
>~ 9 & S5l > S u L |8 €
5] o |Latitude: 30.7683° Longitude: -94.4301° SR LR £S5 9 2. | 2|85 g8
3| & £ |zgle =3 > |85 T |28 25 5
S| 3 2 (g2l E o E1egE| = |3E(159] weeerm |&F
= o |23 ® i B |aPE| © IS 9
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Depth (Ft.) o
1 ASPHALT, Approximately 4 inches
0.3

2 -0 SAND WITH IRON ORE GRAVEL BASE, Approximatel

V7006 55

7 3 inches

/ CLAYEY SAND (SC), brown and red, loose

/ '

"L A 3-4-5 90-

% N=9 18.7 62-20-42 49

% 2

/ ’

7 ‘

s 3-3-5

/ N=8

%S.O :

Boring Terminated at 5 Feet

See Exploration and Testing Procedures for a description of field and laboratory procedures Water Level Observations Drill Rig
used and additional data (If any). Groundwater was not observed during drilling Truck

See Supporting Information for explanation of symbols and abbreviations.

Notes
Boring drilled along South Beech Street

Dry and open to 5 ft upon completion Hammer Type

Automatic

Driller

J. Zamarripa
Advancement Method Logged by
Dry auger to 5 feet R. Reyes

Boring Started
07-31-2024

Abandonment Method
Boring backfilled with Auger Cuttings
Surface capped with asphalt

Boring Completed
07-31-2024

Facilities | Environmental | Geotechnical | Materials



Woodville GLO Regional MIT Street Improvements
Various Roads | Woodville, Texas

IS Iavull

1609 S Chestnut St Ste 107

Terracon Project No. 93245045 Lufkin, TX
Boring Log No. B-18
5| o [Location: See Exploration Plan ol g - Strength Test 3 = Atlf?n':]ti)érg
o - o c S o O
>~ 9 & S5l > S u L |8 €
5] o |Latitude: 30.7671° Longitude: -94.4301° SR LR £S5 9 2. | 2|85 g8
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Depth (Ft.) o
ASPHALT, Approximately 8 inches
1
0.7
2 ;;°-;0.8 SAND WITH IRON ORE GRAVEL BASE, Approximatel
7 ] 2 inches 1 4
/ / CLAYEY SAND (SC), brown, loose 2-2-2
/, - 14.2 28-13-15 27
5;5;:; N=4
% 2
/ 4
/4 1-2-3
5;5355 N=5
Boring Terminated at 5 Feet
See Exploration and Testing Procedures for a description of field and laboratory procedures Water Level Observations Drill Rig
used and additional data (If any). Groundwater was not observed during drilling Truck

See Supporting Information for explanation of symbols and abbreviations.

Notes
Boring drilled along South Beech Street

Advancement Method
Dry auger to 5 feet

Abandonment Method
Boring backfilled with Auger Cuttings
Surface capped with asphalt

Dry and open to 5 ft upon completion

Hammer Type
Automatic

Driller
J. Zamarripa

Logged by
R. Reyes

Boring Started
07-31-2024

Boring Completed
07-31-2024

Facilities | Environmental | Geotechnical | Materials



Woodville GLO Regional MIT Street Improvements
Various Roads | Woodville, Texas

IS Iavull

1609 S Chestnut St Ste 107

Terracon Project No. 93245045 Lufkin, TX
Boring Log No. B-19
5| o [Location: See Exploration Plan ol g - Strength Test 3 = Atlf?n':]ti)érg
o - o c S o O
> ] 4 > 06| > % ) ) L2 =Ea +
8| o |Latitude: 30.7777° Longitude: -94.4293° S I 5 e l2. | 282|557 g8
3| & s |z2glze =i > |88 T |28 25 5
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Depth (Ft.) o
1 ASPHALT, Approximately 4 inches
0.3
2 ‘).‘I-‘).‘I SAND WITH IRON ORE GRAVEL BASE, Approximatel
\'7\'\]0.7 4 inches
S SAIN SILTY SAND (SM), tan and brown, medium dense
AREE 10-7-6
1| 2
3111 s0 3
7 ’ CLAYEY SAND (SC), tan, brown and red, medium
/ dense
/ 4
IS 6-6-7
/ N=13
Boring Terminated at 5 Feet
See Exploration and Testing Procedures for a description of field and laboratory procedures Water Level Observations Drill Rig
used and additional data (If any). Groundwater was not observed during drilling Truck
See Supporting Information for explanation of symbols and abbreviations. . -
Dry and open to 5 ft upon completion Hammer Type
Automatic
Driller
J. Zamarripa
Notes Advancement Method Logged by
Dry auger to 5 feet R. Reyes

Boring drilled along Dogwood Street

Abandonment Method
Boring backfilled with Auger Cuttings
Surface capped with asphalt

Boring Started
07-31-2024

Boring Completed
07-31-2024

Facilities | Environmental | Geotechnical | Materials



Woodville GLO Regional MIT Street Improvements
Various Roads | Woodville, Texas

IS Iavull

1609 S Chestnut St Ste 107

Terracon Project No. 93245045 Lufkin, TX
Boring Log No. B-20
5| o [Location: See Exploration Plan ol g - Strength Test 3 = Atlf?n':]ti)érg
o - o c S o O
> ] 4 > 06| > % ) ) L2 =Ea +
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Depth (Ft.) o
1 ASPHALT, Approximately 4 inches
0.3
2 1) 0.5 SAND WITH IRON ORE GRAVEL BASE, Approximatel
/ i 2 inches
/ CLAYEY SAND (SCQC), tan and brown, loose
/ 17
/ E 8.6 25-10-15 | 46
% 2 -
% 3
/ 4 -
S/ 3-4-5
/ N=9
Pl ]
Boring Terminated at 5 Feet
See Exploration and Testing Procedures for a description of field and laboratory procedures Water Level Observations Drill Rig
used and additional data (If any). Groundwater was not observed during drilling Truck
See Supporting Information for explanation of symbols and abbreviations. . -
Dry and open to 5 ft upon completion Hammer Type
Automatic
Driller
J. Zamarripa
Notes Advancement Method Logged by
Dry auger to 5 feet R. Reyes

Boring drilled along Dogwood Street

Abandonment Method
Boring backfilled with Auger Cuttings
Surface capped with asphalt

Boring Started
07-31-2024

Boring Completed
07-31-2024

Facilities | Environmental | Geotechnical | Materials



Woodville GLO Regional MIT Street Improvements

Various Roads | Woodville, Texas

IS Iavull

1609 S Chestnut St Ste 107

Terracon Project No. 93245045 Lufkin, TX
Boring Log No. B-21
5| o [Location: See Exploration Plan ol g - Strength Test 3 = Atlf?n':]ti)érg
o - o c S o O
> ] 4 > 06| > % ) ) L2 =Ea +
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Depth (Ft.) o
ASPHALT, Approximately 5 inches
SAND WITH IRON ORE GRAVEL BASE, Approximately
777 —3 inches
/ CLAYEY SAND (SC), tan and brown, loose 1
7/ 3-2-2
/ N=4
Z 2
: /
/ ’
/ 4
IS 2-3-5
/ N=8
Boring Terminated at 5 Feet
See Exploration and Testing Procedures for a description of field and laboratory procedures Water Level Observations Drill Rig
used and additional data (If any). Groundwater was not observed during drilling Truck
See Supporting Information for explanation of symbols and abbreviations. . -
Dry and open to 5 ft upon completion Hammer Type
Automatic
Driller
J. Zamarripa
Notes Advancement Method Logged by
Dry auger to 5 feet R. Reyes

Boring drilled along Dogwood Street

Abandonment Method
Boring backfilled with Auger Cuttings
Surface capped with asphalt

Boring Started
08-01-2001

Boring Completed
08-01-2001

Facilities | Environmental | Geotechnical | Materials



Woodville GLO Regional MIT Street Improvements

Various Roads | Woodville, Texas

IS Iavull

1609 S Chestnut St Ste 107

Terracon Project No. 93245045 Lufkin, TX
Boring Log No. B-22
5| o [Location: See Exploration Plan ol g - Strength Test 3 = Atlf?n':]ti)érg
o - o c S o O
> — 4 > 06| > % ) ) J2lEaA )
8] o |Latitude: 30.7773° Longitude: -94.4238° S I 35 g > S le=|57 ad
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Depth (Ft.) o
1 0.3 ASPHALT, Approximately 3 inches
2 [>>->]0.4 SAND WITH IRON ORE GRAVEL BASE, Approximatel
2 inches
C), tan and brown, very loose to
medium dense
1
4-2-1
N=3 10.9 19-9-10 39
2
3
- tan and red below 3 feet 3
4
3-4-6
N=10
715.0 5
Boring Terminated at 5 Feet
See Exploration and Testing Procedures for a description of field and laboratory procedures Water Level Observations Drill Rig
used and additional data (If any). Groundwater was not observed during drilling Truck
See Supporting Information for explanation of symbols and abbreviations. . -
Dry and open to 5 ft upon completion Hammer Type
Automatic
Driller
J. Zamarripa
Notes Advancement Method Logged by
Dry auger to 5 feet R. Reyes

Boring drilled along Dogwood Street

Abandonment Method
Boring backfilled with Auger Cuttings
Surface capped with asphalt

Boring Started
08-01-2001

Boring Completed
08-01-2001

Facilities | Environmental | Geotechnical | Materials



IS Iavull

Woodville GLO Regional MIT Street Improvements
Various Roads | Woodville, Texas 1609 S Chestnut St Ste 107
Terracon Project No. 93245045 Lufkin, TX
Boring Log No. B-23
5| o [Location: See Exploration Plan ol g - Strength Test 3 = Atlf?n':]ti)érg
o - o c S o O
> ] 4 > 06| > % ) ) L2 =Ea +
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Depth (Ft.) o
ASPHALT, Approximately 5 inches
0.4
2 )-3]0.6 SAND WITH IRON ORE GRAVEL BASE, Approximately
/ ] 2 inches
/ / CLAYEY SAND (SC), tan and brown, loose to medium
/ dense 1
% 32 15.1 20-11-9 | 48
% ’
% tan, brown and red below 3 feet 3
7 ‘
/) 6-6-7
/ N=13
%S.O :
Boring Terminated at 5 Feet
See Exploration and Testing Procedures for a description of field and laboratory procedures Water Level Observations Drill Rig
used and additional data (If any). Groundwater was not observed during drilling Truck
See Supporting Information for explanation of symbols and abbreviations. . -
Dry and open to 5 ft upon completion Hammer Type
Automatic
Driller
J. Zamarripa
Notes Advancement Method Logged by
Dry auger to 5 feet R. Reyes

Boring drilled along Dogwood Street

Abandonment Method
Boring backfilled with Auger Cuttings
Surface capped with asphalt

Boring Started
08-01-2001

Boring Completed
08-01-2001

Facilities | Environmental | Geotechnical | Materials



Woodville GLO Regional MIT Street Improvements
Various Roads | Woodville, Texas

IS Iavull

1609 S Chestnut St Ste 107

Terracon Project No. 93245045 Lufkin, TX
Boring Log No. B-24
5| o [Location: See Exploration Plan ol g - Strength Test 3 = Atlf?n':]ti)érg
o - o c S o O
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Depth (Ft.) o
0.3 ASPHALT, Approximately 3 inches
2 [>->]0.4 SAND WITH IRON ORE GRAVEL BASE, Approximately
/ § 2 inches
/ CLAYEY SAND (SC), tan and brown, medium dense
/ -
")/ 5-6-7
/ N=13
% ) |
% 7
% 4
/ / 7-9-13 e
% Ness 15.9 48-18-30 | 45
Boring Terminated at 5 Feet
See Exploration and Testing Procedures for a description of field and laboratory procedures Water Level Observations Drill Rig
used and additional data (If any). Groundwater was not observed during drilling Truck
See Supporting Information for explanation of symbols and abbreviations. . -
Dry and open to 5 ft upon completion Hammer Type
Automatic
Driller
J. Zamarripa
Notes Advancement Method Logged by
Dry auger to 5 feet R. Reyes

Boring drilled along Dogwood Street

Abandonment Method
Boring backfilled with Auger Cuttings
Surface capped with asphalt

Boring Started
08-01-2001

Boring Completed
08-01-2001

Facilities | Environmental | Geotechnical | Materials



Woodville G

LO Regional MIT Street Improvements

IS Iavull

1609 S Chestnut St Ste 107

Various Roads | Woodville, Texas
Terracon Project No. 93245045 Lufkin, TX
Boring Log No. B-25
5| o [Location: See Exploration Plan ol g - Strength Test 3 = Atlf?n':]ti)érg
o - o c S o O
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Depth (Ft.) o
I- ASPHALT, Approximately 4 inches
0.3
2 |0 0.5 SAND WITH IRON ORE GRAVEL BASE, Approximatel
1T \2inches
o SILTY SAND (SM), tan and brown, very loose
SR 1-1-1
=2
3 ] EIN
SL1143.0 3
% CLAYEY SAND (SC), tan, medium dense
/ 4
IS 4-7-7
/ N=14
Boring Terminated at 5 Feet
See Exploration and Testing Procedures for a description of field and laboratory procedures Water Level Observations Drill Rig
used and additional data (If any). Groundwater was not observed during drilling Truck
See Supporting Information for explanation of symbols and abbreviations. . -
Dry and open to 5 ft upon completion Hammer Type
Automatic
Driller
J. Zamarripa
Notes Advancement Method Logged by
Boring drilled along Dogwood Street Dry auger to 5 feet R. Reyes

Abandonment Method
Boring backfilled with Auger Cuttings
Surface capped with asphalt

Boring Started
08-01-2001

Boring Completed
08-01-2001

Facilities | Environmental | Geotechnical | Materials



Woodville GLO Regional MIT Street Improvements
Various Roads | Woodville, Texas

IS Iavull

1609 S Chestnut St Ste 107

Terracon Project No. 93245045 Lufkin, TX
Boring Log No. B-26
5| o [Location: See Exploration Plan ol g - Strength Test 3 = Atlf?n':]ti)érg
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Depth (Ft.) o
ASPHALT, Approximately 8 inches
1
0.7
_->.0.8 SAND WITH IRON ORE GRAVEL BASE, Approximatel
/), 2 inches 1 -
/ / CLAYEY SAND (SC), tan and brown, very loose to 1-1-1
/ medium dense -5 11.9 22-10-12 40
% 2
/ 4
3-7-8
/ N=15
Boring Terminated at 5 Feet
See Exploration and Testing Procedures for a description of field and laboratory procedures Water Level Observations Drill Rig
used and additional data (If any). Groundwater was not observed during drilling Truck

See Supporting Information for explanation of symbols and abbreviations.

Notes
Boring drilled along Dogwood Street

Advancement Method
Dry auger to 5 feet

Dry and open to 5 ft upon completion

Hammer Type
Automatic

Driller
J. Zamarripa

Logged by
R. Reyes

Boring Started

08-01-2001
Abandonment Method q
Boring backfilled with Auger Cuttings gg_’(',q?zgg;"l"eted

Surface capped with asphalt

Facilities | Environmental | Geotechnical | Materials



Woodville GLO Regional MIT Street Improvements
Various Roads | Woodville, Texas

IS Iavull

1609 S Chestnut St Ste 107

Terracon Project No. 93245045 Lufkin, TX
Boring Log No. B-27
5 2 Location: See Exploration Plan ~ |=2o|lg - Strength Test S < AtEienl:]ti)érg
D s [25 > [ S ZlEa =
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Depth (Ft.) o
1 0.3 ASPHALT, Approximately 3 inches
‘3\‘1-‘,\1 SAND WITH IRON ORE GRAVEL BASE, Approximatel
CRREK 5 inches
v-v=10.7
7 |  CLAYEY SAND (SC), tan, brown and red, very loose
7 to dense 1
7/ 30-19-15
/ N=34
Z 2
; /
/ ’
/ 4
IS 1-1-1
/ K
Boring Terminated at 5 Feet
See Exploration and Testing Procedures for a description of field and laboratory procedures Water Level Observations Drill Rig
used and additional data (If any). Groundwater was not observed during drilling Truck
See Supporting Information for explanation of symbols and abbreviations. . -
Dry and open to 5 ft upon completion Hammer Type
Automatic
Driller
J. Zamarripa
Notes Advancement Method Logged by
Dry auger to 5 feet R. Reyes

Boring drilled along Carlow Street

Abandonment Method
Boring backfilled with Auger Cuttings
Surface capped with asphalt

Boring Started
08-01-2001

Boring Completed
08-01-2001

Facilities | Environmental | Geotechnical | Materials



Woodville GLO Regional MIT Street Improvements
Various Roads | Woodville, Texas

IS Iavull

1609 S Chestnut St Ste 107

Terracon Project No. 93245045 Lufkin, TX
Boring Log No. B-28
5| o [Location: See Exploration Plan ol g - Strength Test 3 = Atlf?n':]ti)érg
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Depth (Ft.) o
1 ASPHALT, Approximately 4 inches
0.3
2 \>‘\,'\>‘\, SAND WITH IRON ORE GRAVEL BASE, Approximatel
\'7\'\]0.7 4 inches
SILTY SAND (SM), gray, very dense
1
50/1" 6.2 NP 17
2
POORLY GRADED SAND WITH SILT (SP-SM), gray,
loose
4
32-3-3
N=6 12.2 NP 6
5.0 5
Boring Terminated at 5 Feet
See Exploration and Testing Procedures for a description of field and laboratory procedures Water Level Observations Drill Rig
used and additional data (If any). Groundwater was not observed during drilling Truck
See Supporting Information for explanation of symbols and abbreviations. X
Dry and open to 5 ft upon completion Hammer Type
Automatic
Driller
J. Zamarripa
Notes Advancement Method Logged by
Dry auger to 5 feet R. Reyes

Boring drilled along Carlow Street

Abandonment Method
Boring backfilled with Auger Cuttings
Surface capped with asphalt

Boring Started
08-01-2001

Boring Completed
08-01-2001

Facilities | Environmental | Geotechnical | Materials



Woodville GLO Regional MIT Street Improvements
Various Roads | Woodville, Texas

IS Iavull

1609 S Chestnut St Ste 107

Terracon Project No. 93245045 Lufkin, TX
Boring Log No. B-29
5| o [Location: See Exploration Plan ol g - Strength Test 3 = Atlf?n':]ti)érg
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Depth (Ft.) o
1 0.2 ASPHALT, Approximately 2.5 inches
2 |).-).0.4 SAND WITH IRON ORE GRAVEL BASE, Approximatel
\2 inches
SILTY SAND (SM), gray, medium dense
1 —
7-9-9
N=18
3
2 —
*1-]3.0 3
SANDY LEAN CLAY (CL), brown and tan, medium
stiff
4 4 —
223 20.3 35-14-21 | 67
Z5.0 5
Boring Terminated at 5 Feet
See Exploration and Testing Procedures for a description of field and laboratory procedures Water Level Observations Drill Rig
used and additional data (If any). Groundwater was not observed during drilling Truck
See Supporting Information for explanation of symbols and abbreviations. X
Dry and open to 5 ft upon completion Hammer Type
Automatic
Driller
J. Zamarripa
Notes Advancement Method Logged by
Dry auger to 5 feet R. Reyes

Boring drilled along Carlow Street

Abandonment Method
Boring backfilled with Auger Cuttings
Surface capped with asphalt

Boring Started
08-01-2001

Boring Completed
08-01-2001

Facilities | Environmental | Geotechnical | Materials
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General Notes
Unified Soil Classification System
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Woodville GLO Regional MIT Street Improvements
Various Roads | Woodville, Texas
Terracon Project No. 93245045

jferracon

1609 S Chestnut St Ste 107

Lufkin, TX
General Notes
Sampling Water Level Field Tests
N Standard Penetration Test

Water Initially

Resistance (Blows/Ft.)
Encountered

Water Level After a (HP) Hand Penetrometer

Standard
Penetration
Test Specified Period of Time

Bl KK

Water Level After (M Torvane
a Specified Period of Time
Cave In (DCP) Dynamic Cone Penetrometer
Encountered
- . . ucC Unconfined Compressive
Water levels indicated on the soil boring logs are the Strength

levels measured in the borehole at the times indicated.
Groundwater level variations will occur over time. In
low permeability soils, accurate determination of
groundwater levels is not possible with short term
water level observations.

(PID) Photo-Ionization Detector

(OVA) Organic Vapor Analyzer

Descriptive Soil Classification

Soil classification as noted on the soil boring logs is based Unified Soil Classification System. Where sufficient laboratory data exist to classify the soils
consistent with ASTM D2487 "Classification of Soils for Engineering Purposes" this procedure is used. ASTM D2488 "Description and Identification of
Soils (Visual-Manual Procedure)" is also used to classify the soils, particularly where insufficient laboratory data exist to classify the soils in accordance
with ASTM D2487. In addition to USCS classification, coarse grained soils are classified on the basis of their in-place relative density, and fine-grained
soils are classified on the basis of their consistency. See "Strength Terms" table below for details. The ASTM standards noted above are for reference
to methodology in general. In some cases, variations to methods are applied as a result of local practice or professional judgment.

Location And Elevation Notes

Exploration point locations as shown on the Exploration Plan and as noted on the soil boring logs in the form of Latitude and Longitude are
approximate. See Exploration and Testing Procedures in the report for the methods used to locate the exploration points for this project. Surface
elevation data annotated with +/- indicates that no actual topographical survey was conducted to confirm the surface elevation. Instead, the surface
elevation was approximately determined from topographic maps of the area.

Strength Terms

Relative Density of Coarse-Grained Soils

(More than 50% retained on No. 200 sieve.)
Density determined by Standard Penetration Resistance

Standard Penetration or

Relative Density N-Value
(Blows/Ft.)
Very Loose 0-3
Loose 4-9
Medium Dense 10 - 29
Dense 30 -50
Very Dense > 50

Consistency of Fine-Grained Soils

(50% or more passing the No. 200 sieve.)
Consistency determined by laboratory shear strength testing, field visual-manual
procedures or standard penetration resistance

Unconfined Compressive Standard Penetration or

Consistency Strength N-Value
Qu (tsf) (Blows/Ft.)
Very Soft less than 0.25 0-1
Soft 0.25 to 0.50 2-4
Medium Stiff 0.50 to 1.00 4-8
Stiff 1.00 to 2.00 8-15
Very Stiff 2.00 to 4.00 15 - 30
Hard > 4.00 > 30

Relevance of Exploration and Laboratory Test Results

Exploration/field results and/or laboratory test data contained within this document are intended for application to the project as described in this
document. Use of such exploration/field results and/or laboratory test data should not be used independently of this document.
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Unified Soil Classification System

Criteria for Assigning Group Symbols and Group Names Using

Laboratory Tests *

jiferracon

Soil Classification

Clean Gravels:

Gravels:
Less than 5% fines €

More than 50% of
coarse fraction

retained on No. 4 Gravels with Fines:

Coarse-Grained Soils: Sleve More than 12% fines ©
More than 50% retained
on No. 200 sieve Sands: Clean Sands:

Less than 5% fines P
50% or more of °
coarse fraction

passes No. 4 sieve Sands with Fines:

More than 12% fines P

Silts and Clays: Inorganic:
Liquid limit less than
50 i,
Fine-Grained Soils: Organic:
50% or more passes the

No. 200 sieve [P,
Silts and Clays: nonganic:

Liquid limit 50 or
A Organic:

Highly organic soils:
Based on the material passing the 3-inch (75-mm) sieve.
If field sample contained cobbles or boulders, or both, add “with
cobbles or boulders, or both” to group name.
€ Gravels with 5 to 12% fines require dual symbols: GW-GM well-
graded gravel with silt, GW-GC well-graded gravel with clay, GP-GM
poorly graded gravel with silt, GP-GC poorly graded gravel with clay.
Sands with 5 to 12% fines require dual symbols: SW-SM well-
graded sand with silt, SW-SC well-graded sand with clay, SP-SM
poorly graded sand with silt, SP-SC poorly graded sand with clay.

E Cu = Deo/D1o Cc= O,
Dlﬂ X DSD

If soil contains = 15% sand, add “with sand” to group name.
If fines classify as CL-ML, use dual symbol GC-GM, or SC-SM.

@ >

o

o m

Group B
Symbol Group Name
Cu=4 and 1<Cc<3E GW Well-graded gravel F
Cu<4 and/or [Cc<1 or Cc>3.0] B GP Poorly graded gravel F
Fines classify as ML or MH GM Silty gravel F & H
Fines classify as CL or CH GC Clayey gravel - & H
Cu=6 and 1<Cc<3E Sw Well-graded sand *
Cu<6 and/or [Cc<1 or Cc>3.0] B SP Poorly graded sand *
Fines classify as ML or MH SM Silty sand & M. T
Fines classify as CL or CH SC Clayey sand G H/ I
PI > 7 and plots above “A” line ? CL Lean clay ¥ - M
PI < 4 or plots below “A” line ? ML Silt X LM
LL oven dried Organic clay ¥ &M N
Tinotdried =7 ot Organic silt &L/ M, 0
PI plots on or above “A” line CH Fat clay &M
PI plots below “A” line MH Elastic silt K- &M
LL oven dried Organic clay ¥t M P
Tinotdried =7 o Organic silt & LM Q
PT Peat

Primarily organic matter, dark in color, and organic odor

HIf fines are organic, add “with organic fines” to group name.

I If soil contains = 15% gravel, add “with gravel” to group name.

3 If Atterberg limits plot in shaded area, soil is a CL-ML, silty clay.
K If soil contains 15 to 29% plus No. 200, add “with sand” or

“with gravel,” whichever is predominant.

L If soil contains = 30% plus No. 200 predominantly sand, add

“sandy” to group name.

M If soil contains = 30% plus No. 200, predominantly gravel, add

“gravelly” to group name.

N'PI > 4 and plots on or above “A” line.

O PI < 4 or plots below “A” line.
P PI plots on or above “A” line.
Q PI plots below “A” line.

60 | T T T T I L
For classification of fine-grained |Ke
soils and fine-grained fraction 7
5o —of coarse-grained soils \-,\(\?: N \.{\,\\z
= Equation of “A” - line N P 7 *?t
o Horizontal at Pl=4 to LL=25.5. 7
X 40 |~ then PI=0.73 (LL-20) 7 0‘3*
w
=) Equation of “U” - line // Qo‘
=4 Vertical at LL=16 to PI=7, - Y
> 30 thenPI=0.9 (LL-8) 17
= e N
o PR e)
= e o
@ 20 el )
i -
o s MH or OH
10 ydil
b
oA LL-ML ML or OL
o | | _ _
0 10 16 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT (LL)
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