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October 4, 2023

Andrew Avis

Director of Public Works
Midland County

500 N Loraine St.

Suite 1100

Midland, TX 79701

Re: Specifications and Bid Items
WCR130 Extension from SCR1232 to SCR1210
Midland County, Texas

Dear Mr. Avis:

Magrym Consulting Inc. is pleased to present this Specifications and Bid Items for WCR130
Extension project in Midland County, Texas. This report includes bidding documents.

Should you have any questions, please do not hesitate to contact us at
claudius.sanchez@magrym.com or 432-999-2737.

Sincerely,

Magrym Consulting, Inc.

Claudius Sanchez Czyzewska, P.E., CFM
Principal
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1.0 STANDARD SPECIFICATIONS

e TXDOT ITEM 100 Preparing Right of Way

» TXDOT ITEM 110 Excavation

o TXDOT ITEM 132 Embankment

e TXDOT ITEM 164 Seeding for Erosion Control

e TXDOT ITEM 160 Topsoil

e TXDOT ITEM 210 Rolling

e TXDOT ITEM 216 Proof Rolling

o TXDOT ITEM 247 Flexible Base

e TXDOT ITEM 300 Asphalt, Oils, and Emulsions

e TXDOT ITEM 310 Prime Coat

« TXDOT ITEM 340 Dense-Graded Hot-Mix Asphalt (Small Quantity)
« TXDOT ITEM 360 Concrete Pavement

e TXDOT ITEM 421 Hydraulic Cement Concrete

e TXDOT ITEM 432 Riprap

» TXDOT ITEM 440 Reinforcement for Concrete

e TXODT ITEM 466 Headwalls and Wingwalls

e TXDOT ITEM 500 Mobilization

e TXDOT ITEM 502 Barricades, Signs, and Traffic Handling

* TXDOT ITEM 506 Temporary Erosion, Sedimentation, and Environmental Controls
o TXDOT ITEM 552 Wire Fence

e TXDOT ITEM 636 Aluminum Signs (Type A)

e TXDOT ITEM 644 Small Roadside Sign Assemblies

« TXDOT ITEM 649 Removing or Relocating Roadside Sign Assemblies
e TXODT ITEM 658 Delineator and Object Marker Assemblies

« TXDOT ITEM 666 Retroreflectorized Pavement Markings

» TXDOT ITEM 735 Debris Removal
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2.0 SPECIAL SPECIFICATIONS

* Subgrade Preparation

* ADS Inc. Drainage Handbook HP Storm 12” - 60” Pipe Specification
e ADS Inc. Drainage Handbook Flared End Section Specification

e TXDOT ITEM 6176 Solar Powered LED Stop Sign
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SECTION 207: SUBGRADE PREPARATION
207.1 DESCRIPTION
This Work consists of compacting and finishing the Subgrade.
207.2 MATERIALS—Reserved
207.3 CONSTRUCTION REQUIREMENTS

Maximum dry density of all soil types encountered or used will be determined in
accordance with AASHTO T 180 (Modified Proctor), Method A or D (TTCP Modified).

The Contractor shall ensure the top two (2) feet of borrow Materials in the finished
Subgrade is comprised of Material with the design R-value.

The Contractor shall compact the top six (6) inches of the Roadbed to 95% of maximum
density.

The Contractor shall ensure the soil moisture content (at the time of compaction) is from
optimum to optimum minus five percent (5%). For soils with a Pl of 15 or greater, the
Contractor shall ensure the moisture content of the soil at the time of compaction is from
optimum moisture to optimum moisture plus four percent (4%).

Field density tests shall be performed in accordance with AASHTO T310 or by other
Department approved methods and Section 906, “Minimum Testing Requirements.”

207.3.1 Tolerances

The Contractor shall ensure the top surface of the finished Subgrade along centerline
shall not vary by more than 0.1 foot above or below established grade and 0.05 foot above or
below the typical cross-section measured on the finished surface at right angles to the
centerline. The Contractor shall correct all deviations from these tolerances.

207.4 METHOD OF MEASUREMENT

The Department will measure Subgrade preparation using the dimensions shown in the
Contract and/or approved modifications.

207.5 BASIS OF PAYMENT

Pay Iltem Pay Unit
Subgrade Preparation Square Yard

207.5.1 Work Included in Payment

The Department will consider the item(s) listed in this section as included in the pay
items(s) listed in Section 207.5, “Basis of Payment” and will not measure or pay for them
separately:

1. No payment will be made for rehandling or reworking Material to meet moisture and
density requirements; and

2. Proof rolling for Unstable Subgrade Stabilization shall be considered Incidental to
the Contract and will not be measured or paid for separately.

Section 207: Subgrade Preparation Page 119



ADS, Inc. Drainage Handbook Specifications ¢ 1-15

HP STORM 12”- 60” PIPE SPECIFICATION

Scope
This specification describes 12- through 60-inch (300 to 1500 mm) HP Storm pipe for use in gravity-flow
storm drainage applications.

Pipe Requirements

HP Storm pipe shall have a smooth interior and annular exterior corrugations.
e 12-through 60-inch (300 to 1500 mm) pipe shall meet ASTM F2881 or AASHTO M330
¢ Manning’s “n” value for use in design shall be 0.012

Joint Performance

Pipe shall be joined using a bell & spigot joint meeting the requirements of ASTM F2881 or AASHTO
M330. The joint shall be watertight according to the requirements of ASTM D3212. Gaskets shall meet
the requirements of ASTM F477. Gasket shall be installed by the pipe manufacturer and covered with a
removable, protective wrap to ensure the gasket is free from debris. A joint lubricant available from the
manufacturer shall be used on the gasket and bell during assembly. 12- through 60-inch (300 to 1500
mm) diameters shall have an exterior bell wrap installed by the manufacturer.

Fittings

Fittings shall conform to ASTM F2881 or AASHTO M330. Bell and spigot connections shall utilize a
welded or integral bell and valley or inline gaskets meeting the watertight joint performance requirements
of ASTM D3212.

Field Pipe and Joint Performance

To assure watertightness, field performance verification may be accomplished by testing in accordance
with ASTM F1417 or ASTM F2487. Appropriate safety precautions must be used when field-testing any
pipe material. Contact the manufacturer for recommended leakage rates.

Material Properties
Polypropylene compound for pipe and fitting production shall be impact modified copolymer meeting the
material requirements of ASTM F2881, Section 5 and AASHTO M330, Section 6.1.

Installation

Installation shall be in accordance with ASTM D2321 and ADS recommended installation guidelines, with
the exception that minimum cover in traffic areas for 12- through 48-inch (300 to 1200 mm) diameters
shall be one foot (0.3 m) and for 60-inch (1500 mm) diameter the minimum cover shall be 2 ft. (0.6 m) in
single run applications. Backfill for minimum cover situations shall consist of Class 1 (compacted), Class
2 (minimum 90% SPD), or Class 3 (minimum 95%) material. Maximum fill heights depend on embedment
material and compaction level; please refer to Technical Note 2.04. Contact your local ADS
representative or visit our website at

www.adspipe.com for a copy of the latest installation guidelines.

Build America, Buy America (BABA)
HP Storm pipe (per AASHTO), manufactured in accordance with ASTM F2881 or AASHTO M330,
complies with the requirements in the Build America, Buy America (BABA) Act.

Pipe Dimensions

12.2 15.1 18.2 24.1 30.2 36.0 42.0 47.9 59.9
(310) (384) (462) (612) (767) (914) (1067) (1217) (1521)
145 17.7 21.4 28.0 355 415 47.4 54.1 67.1
(368) (450) (544) (711) (902) (1054) (1204) (1374) (1704)
75 60 56 50 46 40 35 35 30
(517) (414) (386) (345) (317) (276) (241) (241) (207)

*Minimum pipe stiffness values listed; contact a representative for average values.

© ADS, Inc., August 2023
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ADS, Inc. Drainage Handbook Specifications ¢ 1-38

FLARED END SECTION SPECIFICATION

Scope
This specification describes 12- through 36-inch (300 to 900mm) Flared End Sections for use in culvert
and drainage outlet applications.

Requirements

The Flared End Section shall be high density polyethylene meeting ASTM D3350 minimum cell
classification 213320C; contact manufacturer for additional cell classification information. When provided,
the metal threaded fastening rod shall be stainless steel.

Installation

Installation shall be in accordance with ADS installation instructions and with those issued by state or
local authorities. Contact your local ADS representative or visit www.adspipe.com for the latest installation
instructions.

12 15 18 24
(300) (375) (450) (600)
6.5 6.5 7.5 75
(165) (165) (191) (191)
10.0 10.0 15.0 18.0
(254) (254) (381) (475)
6.5 6.5 6.5 6.5
(165) (165) (165) (165)
25.0 25.0 32.0 36.0
(635) (635) (813) (914)
29.0 29.0 35.0 45.0
(737) (737) (889) (1143)

*Product detail may differ slightly from actual product appearance

—H

TOP VIEW ~ .
FRONT VIEW RIGHT SIDE VIEW

© ADS, Inc., August 2023
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3.0 GUIDE SCHEDULE OF SAMPLING AND TESTING - Jun 2019

Laboratory and Field Testing are to be provided by the County and is not considered a
part of this bid.
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4.0 GEOTECHNICAL REPORT
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August 11, 2023

Mr. Andrew Avis
Midland County

500 N. Loraine Street
Midland, TX 79701

Re: Geotechnical Report
County Road 130
Midland, TX

Dear Mr. Avis:
Magrym Consulting Inc. is pleased to present this geotechnical report for County Road 130

project in Midland, Texas. This report includes the results of our investigation as well as
recommendations for construction.

We appreciate the opportunity to work together. Should you have any questions, please do not
hesitate to give us a call.

Sincerely,

Magrym Consulting, Inc.
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08/11/2023

Claudius Sanchez Czyzewska, P.E.
Principal Engineer

&

Magrym Consulting, Inc. - 110 W. Louisiana Avenue, Ste. 314 Midland, TX 79701
phone (432) 999-2737 . web www.MAGRYM.com
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1.0

INTRODUCTION

1.1 Project Description

Midland County is planning to extend and pave a section of West County Road 130 between
South County Road 1232 and South County Road 1210. This unpaved section of roadway is
approximately 2.2 miles long.

1.2 Scope of Work

2.0

This geotechnical exploration was authorized by Mr. Andrew Avis, Public Works Director,
for Midland County. The purpose of this geotechnical study was to evaluate general soil
conditions and to provide engineering and design recommendations. To accomplish this
purpose, a boring plan was created, boreholes were drilled, and soil samples were
obtained. Select samples were tested by a soils and construction materials laboratory for
engineering properties. Field and laboratory data were analyzed, and recommendations
were developed. Please note, recommendations are specific to this project site and should
not be used for any other project site.

GEOLOGY

2.1 Regional Geology

USGS Map shows the surface geology of the project site to be Quaternary Windblown Cover
Sand (Qcs). Defined as : fine to medium grained quartz, silty, calcareous, caliche nodules
common, massive, grayish red; distinct soil profile; thickness up to 10 feet, feathers out
locally (mostly Illinoian, may include younger deposits).

2.2 Site Geology

3.0

The United States Department of Agriculture (USDA) websoil survey provides soil data for
the upper 60 inches of subsurface soils. The websoil survey identifies this section of CR
130 primarily as Amarillo fine sandy loam (AfA/AfB). Such soils consist of 0 to 10 inches
of fine sandy loam, underlain by 70 inches of sandy clay loam (Appendix E). The presence
of sandy loam soils was confirmed during the geotechnical exploration.

EXISTING GEOTECHNCIAL INFORMATION

There are no known geotechnical reports that exist for this project site.



4.0 SUBSURFACE EXPLORATION PROGRAM

4.1 Field Exploration

On April 11, 2023, twelve exploratory borings were advanced between 4.5 and 5.5 feet
below ground surface utilizing a track-mounted Geoprobe drill rig equipped with a 140-
lb. automatic hammer. As outlined in ASTM D 1586: Standard Test Method for Standard
Penetration Test (SPT) and Split-Barrel Sampling of Soils, disturbed samples were obtained
by driving a split spoon 18 inches with a free-falling hammer that was dropped 30 inches.
Soil samples were obtained at the intervals shown on the Boring Logs (Appendix B). Each
sample was carefully sealed in plastic containers, labeled and secured for delivery to the
laboratory. A field log was prepared for each boring. Each log depicts the visual
classification of materials encountered during drilling. Boreholes were backfilled after the
completion of drilling and sample collection. These borehole locations are shown on the
Borehole Map (Appendix A) and summarized in Table 1.

Table 1 - Borehole Identification and Depth (*NAVD88)

Borehole Latitude Longitude Elevation Borehole | Groundwater

Number (ft)* Depth (ft) Depth
BH-1 31.927183° | -102.133575° 2814.1 5.5 N/A
BH-2 31.927811° | -102.130172° 2833.6 5.5 N/A
BH-3 31.928575° | -102.127141° -- 5.5 N/A
BH-4 31.929290° | -102.124043° 2825.2 5.5 N/A
BH-5 31.930047° | -102.120830° 2827.4 5.5 N/A
BH-6 31.930734° | -102.117886° 2831.3 5.5 N/A
BH-7 31.931549° | -102.114503° -- 4.5 N/A
BH-8 31.932221° | -102.111426° -- 5.5 N/A
BH-9 31.932221° | -102.111426° 2812.3 5.5 N/A
BH-10 31.933664° | -102.105065° 2805.2 5.5 N/A
BH-11 31.934423° | -102.101877° 2806.8 5.5 N/A
BH-12 31.935351° | -102.098040° 2801.1 5.5 N/A

4.2 Laboratory Testing

Upon completion of field exploration, samples were evaluated for physical properties and
combined as necessary. Soil samples were delivered to Beyond Testing & Engineering
construction materials testing lab in Midland, Texas for testing. Each test was performed
in accordance with the most recent ASTM Standards. The following tests were performed.

e ASTM D6913-17 Standard Test Methods for Particle-Size Distribution (Gradation)
of Soils Using Sieve Analysis

o ASTM D4318-17 Standard Test Methods for Liquid Limit, Plastic Limit, and
Plasticity Index of Soils

CL



e ASTM D2487-17 Standard Practice for Classification of Soils for Engineering
Purposes (Unified Soil Classification System

Soils within the borings were identified as sands and clays. These materials presented
fine-grained particles ranging from 14 to 45 percent passing the No. 200 sieve. Plastic
Indexes ranged from non-plastic to 13. Laboratory test results are summarized in Table 2
and presented in Appendix C.

Table 2 - Summary of Laboratory Tests

Borehole Sample Sample Atterberg % Passing USCS Soil

Number ID Interval (ft) Limits #200 Sieve Classification
BH-1 SO1 0.0-1.5 LL=20; PI=7 32 SC-SM
BH-2 S02 2.0-4.0 LL=15; PI=1 20 SM
BH-3 S03 2.0-4.5 LL=23; PI=13 47 SC
BH-4 S04 0.0-1.5 LL=22; PI=5 14 SC-SM
BH-4 S05 0.2-2.3 LL=15; PI=3 31 SM
BH-5 S06 4.0-5.5 LL=21; PI=9 34 SC
BH-6 S07 5.0-5.6 LL=18; PI=5 24 SC-SM
BH-7 S08 0.6-4.3 LL=16; PI=3 24 SM
BH-9 S09 0.0-4.0 LL=15; PI=2 21 SM
BH-10 S10 3.0-3.6 LL=22; PI=10 42 SC
BH-10 S11 4.0-5.5 LL=21; PI=9 45 SC
BH-11 S12 4.0-5.5 LL=17; Pl=4 29 SC-SM
BH-12 S13 0.0-3.0 LL=NP; PI=NP 19 SM

5.0 SITE CONDITIONS

5.1 Surface Conditions

5.1.1 Vegetation

The west half of the project site (Borings 2-7) is developed with a caliche road.
Borings 8-12 were sampled north of an existing caliche lease road that will parallel
the new roadway. This eastern portion of the roadway is exhibited by hummocky
sand, wild grasses, and mesquite brush.

5.1.2 Topography

The topography of the proposed roadway (between Borings 2 through 12) generally
slopes eastward toward South County Road 1210 with an elevation change of
approximately 32 feet. Boring 1 is significantly lower than the existing caliche
roadway with an elevation change of approximately 19 feet.

(OZ&



5.1.3 General

Significant garbage and debris were observed between Borings 1 and 2. Between
Borings 2 and 7, furniture was observed along the south side of the caliche
roadway. West of Boring 7, Endeavor was constructing a pond that appeared to be
within the County right-of-way.

5.2 Subsurface Conditions
5.2.1 Stratigraphy

For analysis, the site was divided into three sections (Figure 1) based on similarity
in colors, soil properties and n-values (blow counts). Utilizing laboratory test
results and field logs, a typical subsurface profile was developed and illustrated in
Tables 3 through 5.

Figure 1- Site delineation (Sections A-C)

Mensrion IR

T W

Table 3 - Subsurface Profile - Section A

Strata Depth Interval (feet) \ Description
Stratum 1a 0-2 Silty Clayey Sand (SC-SM)
Stratum 2b 2-5.5 Clayey Sand (SC)

Table 4 - Subsurface Profile - Section B

Strata Depth Interval (feet) \ Description
Stratum 1b 0-0.33(varies 2-6”) Silty Clayey Sand (SC-SM)
Stratum 2a 0.33-5.5 Silty Sand (SM)/

Silty Clayey Sand (S5C-SM)
Stratum 2b 0.33-5.5 Clayey Sand (SC)

Table 5 - Subsurface Profile - Section C

Strata Depth Interval (feet) \ Description
Stratum 1b 0-2 Silty Sand (SM)
Stratum 2a 2-5.5 Silty Sand (SM)/
Silty Clayey Sand (SC-SM)
Stratum 2b 2-5.5 Clayey Sand (SC)




5.2.2 Soil Properties

As illustrated in Tables 3 through 5, Sections A, B and C exhibited similar soil
strata. Borings were terminated at 5.5 feet below ground surface.

Section A is not paved and serves as a connection between the paved CR 1232 and
the caliche capped portion of CR 130. This section includes Boring 1 and it is
situated approximately 19 feet lower than the existing caliche roadway. This
section was sandy consisted of 3 accesses to the caliche roadway.

Section B consisted of an upper surface profile of silty clayey sand (caliche
roadway) underlain by reddish brown silty sand and clayey sand.

Section C was similar in composition to Section B, however, this section of roadway
is proposed and the caliche cap is missing.

Table 6 - Soil Properties Summary

Soil Property SC-SM SC SM
Cohesion (psf)’ 1050 1550 1050
Unit Weight (pcf)? 113 113 115
Angle of Friction (°)3 33 31 34
Active Pressure (Ka* 0.295 0.320 0.283

5.2.3 Groundwater Conditions

Groundwater was not encountered at the time of this investigation. Water well
reports within the vicinity of the project site indicate the water depth is 36 to 60
feet below ground level (Texas Water Development Board).

5.2.4 Swell Potential derived from Atterberg Limits

Atterberg limit tests were performed for each stratum encountered. The SC-SM
soils near the surface exhibited a plasticity index (Pl) of 5 to 7. The PI’s of the SM
soils ranged from non-plastic to 3, while SC soils ranged from 9 to 13. These soils
have a moderate potential for shrinking and swelling with changes in moisture
content, however, positive drainage should be established to avoid ponding and
pooling in the roadway.

6.0 FOUNDATION RECOMMENDATIONS

6.1 Site Preparation

1 http://www.geotechnicalinfo.com/cohesion.html
2 TM 5-624/NAVFAC DM MO-102/AFJMAN 32-1040

3 (Earth Manual Part 1 (Third Edition), 1998)

4 Calculated Rankin coefficient

O



6.1.1

6.1.2

6.1.3

6.1.4

6.2 Fills
6.2.1

6.2.2

6.2.3

Remove surface debris, trees, stumps, roots, organic matter, and other
obstructions in accordance with TXDOT Items 100 and 735. (Texas Department of
Transportation, 2014)

Where trees are removed, root-balls shall also be removed. Such excavations will
be deeper than typical clearing and grubbing and shall be filled with select fill that
is moisture conditioned and compacted as defined herein.

Topsoil with organic materials shall not be used or mixed with other materials for
use beneath any structures, paving or fill. Organic matter decays overtime
creating voids which may lead to settlement. These soils should be removed from
the site or set aside for landscaping areas.

After topsoil and roots are removed, soils should be compacted and proof-rolled
with a fully loaded water truck, a dump truck loaded with 4 cubic yards of soil or
a 15-ton pneumatic tired roller Section 3.14.1 (United Facilities Guide
Specifications, 2008). A qualified representative should observe for rutting and
pumping. Any soft areas should be compacted or removed and replaced with fill.
When testing by nuclear density gauge, subgrade density shall be greater than 95%
compaction per ASTM 1557 near optimum moisture content.

All fills should be derived from the same source. Fill soils should be free of
deleterious materials and not contain lumps or stones larger than 2 inches.

Select Fill

Onsite soils are suitable for select fills. Such soils are classified as SM, SC, and
SC-SM in accordance with the Unified Soil Classification System.

Flexible Base Course (TXDOT Standard Specification Item No. 247)

Proposed flexible base course should be composed of stone, crushed stone,
crushed or screened gravel and be in accordance with material requirements
shown in the table below. Grades 4-5 are not recommended and thus shaded in
the table below:
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Table 1
Material Requirements
Property Test Method Grade 1-2 Grade 3
Sampling Tex-400-A
Master gradation sieve size
{cumulative % retained)
212" 0 0
1-314" 0-10 010
i Tex110E 1035 .
38 30-65 -
# 45-75 45-75
#40 65-90 50-85
Liquid Limit, % Max Tex-104-E 40 40
Plasticity Index, Max! 10 12
Tex-106-E
iy - _— As shownon | As shown on the
Plasticity index, Min the plans plans
Wet ball mill, % Max 40 -
Wet ball mill, % Maxincrease | —ex-11SE "
passing the #40 sieve B
Min compressive sirength, psi
lateral pressure 0 psi Tex-117-E 35 -
lateral pressure 3 psi E— - -
lateral pressure 15 psi 175 -
1. Determine plastic index in accordance with Tex-107-E (linear shrinkage) when liquid limit is una
in Tex-104-E.

2. Grade 4 may be further designated as Grade 4A, Grade 4B, efc.

6.3 Compaction

6.3.1

6.3.2

Soils should be placed in loose lifts not exceeding 8 inches and compacted to 95
percent maximum dry density of ASTM D 1557. Moisture content shall be
between optimum and plus or minus 2 percent.

Any subgrade to receive fill shall be scarified a minimum of 6 inches and
compacted to 95 percent maximum dry density per ASTM D 1557 with a moisture
content of plus or minus 2 percent.

6.4 Excavations

Area soils are classified as Type C, in accordance with the Occupational Safety and
Health Administration (OSHA). Such soils exhibit the following properties:

Type C soil is the least stable type of soil. Type C includes granular soils in which
particles don't stick together and cohesive soils with a low unconfined compressive
strength; 0.5 tons per square foot or less. Examples of Type C soil include gravel, and
sand. Because it is not stable, soil with water seeping through it is also automatically
classified as Type C soil, regardless of its other characteristics.

(OLZ
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Excavations Made in Type C Soil

1. All simple slope excavations 20 feet or less in depth shall have a maximum
allowable slope of 125:1.

2. All excavations 20 feet or less in depth which have vertically sided lower portions
shall be shielded or supported to a height at least 18 inches above the top of the
vertical side. All such excavations shall have a maximum allowable slope of 1%%:1.

3. All other sloped excavations shall be in accordance with the other options permitted
in § 1926.652(b).

6.5 Utility Trench Backfill

Trenches shall be prepared in accordance with TXDOT Item 402. (Texas Department of
Transportation, 2014)

6.6 Footings and Foundations
6.6.1 Frost Depth

Foundation elements exposed to freezing conditions should be placed a minimum
of 10 inches below grade in accordance with Severe Frost Penetration Levels
(inches). (2015 IBC Performing Structural Plan Reviews, n.d.)

7.0 PAVEMENT RECOMMENDATIONS

We anticipate this roadway will have an AADT of 5,000 per the TXDOT District Traffic Web
Viewer. This new section of roadway will connect CR 1232 and CR 1210. Ass the traffic
counts are not broken down to denote the amount of large truck traffic, this design
assumes 20% of the traffic will be 18-wheelers. The pavement sections included are based
upon experience with similar pavements with a 20-year design life.

7.1 Pavement Subgrade Preparation
Prepare subgrade in accordance with Section 6.1 of this report.
7.2 Recommended Design Sections

Table 7 - Pavement Section Recommendation Summary

Asphalt Concrete

Material Type Light Load Vehicles Heavy Load Vehicles
Hot Mix Asphalt 3 inches 3 inches
(HMAC)
Flexible Base Course 6 inches 12 inches
(TXDOT Item No. 247)




8.0

9.0

12

CONSTRUCTION RECOMMENDATIONS

Field compaction tests should be performed in accordance with ASTM D 6938, Standard
Test Method for In-Place Density and Water Content of Soil and Soil-Aggregate by Nuclear
Methods (Shallow Depth), at the testing frequencies provided in Table | of the TXDOT
Guide Schedule of Sampling & Testing (March 2015).

CLOSURE

The geotechnical investigation was performed using the standard of care and skill
ordinarily exercised by geotechnical engineers practicing in this area and under similar
circumstances. No warranty, expressed or implied, is made as to the conclusions and
professional advice included in this report.

The samples taken and used for testing and the observation are believed to be
representative of the entire area. However, soil and geologic conditions can vary
significantly between test pits. As in many developments, conditions revealed by
excavations may differ with preliminary findings. The geotechnical engineer shall evaluate
any discrepancies encountered in the field.
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Client: Project Number: Project:
Midland County 23-170 County Road 130 MAE nvm
Boring No. Date Drilled: Drilling Contractor: Drill Rig Type
BH-1 4/11/2023 Talon LPE Geoprobe on tracks
Lat: 31.927183° Groundwater Depth: Elevation: Total Depth of boring:
Long: [-102.133575° N/A 2814.1 56"
518 & 5% z £
g |5 F q\c_: 3 a S . N
P % %_ g g Tests 4] ‘E Material Description and Comments
S [S|lE| 2¢ 5 8
a |V & a o
L e 7 SC-SM |Tan Silty Clayey Sand
M 18" recovery
0 2 _ =l 12 SC |Light Brown Clayey Sand
— b EOEN n
- 4 2
s s 7
¢ -
L 7 -
L 8 —
— 9 —_
10 —
L 11
L 12 —
— 13 —_
L 14 —
- 15 —_
L 16 —
L 17 —
- 18 —
L 19
|- 20 —_
L 21

Total Depth: 5.5’




Borehole Summary

Client Midland County Project/Project No. CR 130, Midland, TX BH No. 1 Date 4/11/2023
LAT 31.927183°
LONG -102.133575°
. e Sieve Analysis (percent passing) Atterberg Limits Moisture Qu Blow Counts
Landn el UREs A 74 #10 | #40 | #200 I PI % S 5 6" 5
0-2 Tan Silty Clayey Sand SC-SM 100 100 100 90 32 20 7 1.1 6 4 3
2-4 Light Brown Clayey Sand SC 100 98 97 94 47 23 13 1.3 4 6 6
4-49 Light Brown Clayey Sand 6 -- --
49-5'6 Light Brown Clayey Sand -- 9 13




Client: Project Number: Project:
Midland County 23-170 County Road 130 MAE nvm
Boring No. Date Drilled: Drilling Contractor: Drill Rig Type
BH-2 4/11/2023 Talon LPE Geoprobe on tracks
Lat: 31.927811° Groundwater Depth: Elevation: Total Depth of boring:
Long: |-102.130172° N/A 2833.6' 56"

S | g _ 5

g 55| &2 5 %

h=A (8} e 32 w9 . s

c |2l 2 g [ Tests Y E Material Description and Comments

2 ISl E| &8¢ 2 3

a |9 & 2 S

1 e 3 SC-SM |Tan Silty Clayey Sand

Y1 1376 18" recovery
- 2
e 12 SM [Tan Silty Sand

— 3 7]
- 5 &
| 6 —
| 7 —
- 8 —
| — 9 —
- 10 —_—
L 12 ]
- 15 —_
- 20 -

Total Depth: 5.5°




Borehole Summary

Client Midland County Project/Project No. CR 130, Midland, TX BH No. 2 Date 4/11/2023
LAT 31.927811°
LONG -102.130172°
. e Sieve Analysis (percent passing) Atterberg Limits Moisture Qu Blow Counts
LERdn el Pz UBes 374" #4 #10 #40 | #200 LL PI % psi 6 6 T
0-1 Tan Silty Clayey Sand SC-SM 100 100 100 90 32 20 13 7 1 2 --
1-2 Tan Silty Sand SM 100 99 99 94 20 15 14 1 -- -- 13
2-4 Tan Silty Sand 2 3 9
4-5'6 Tan Silty Sand 3 3 4




Client: Project Number: Project:
Midland County 23-170 County Road 130 Mnu nvm
Boring No. Date Drilled: Drilling Contractor: Drill Rig Type
BH-3 4/11/2023 Talon LPE Geoprobe on tracks
Lat: 31.928575° Groundwater Depth: Elevation: Total Depth of boring:
Long: |[-102.127141° N/A -- 56"
2 1% 8| 5= _ 5
o | 2 S Y o+
= 8] H\— - wv [¥] . N .
c || @ g g Tests v E Material Description and Comments
2 ISl E| 8¢ 3 3
a |6l 8| = o
] ' e 6/6 SC-SM |Light Brown Silty Clayey Sand with Gravel (Roadway)
S| 14 SM |Tan Silty Sand
- 2
5 = 8
-3 4y | &
— 4 - i
— 11
— 5 —f &
|— 6 -—
|— 7 p—
L 8 —
|— 9 -
|— 10 -
|— 11 -
L 13 -
|- 15 —_
— 17 -
|— 19 -
- 20 —

Total Depth: 5.5’



Borehole Summary

Client Midland County Project/Project No. CR 130, Midland, TX BH No. Date 4/11/2023
LAT 31.928575°
LONG -102.127141°
. s Sieve Analysis (percent passing) Atterberg Limits Moisture Qu Blow Counts
T Sl BEsEi e B 374" #4 #10 #40 | #200 LL PI % psi 6 6 6
0-03" Light Brown Silty Clayey Sand with Gravel (Roadway) SC-SM 80 59 51 4 14 22 5 0.9 16 - -
03"-2 Tan Silty Sand SM 100 99 99 94 20 15 1 0.7 - 7 7
2-4 Tan Silty Sand 3 3 5
4-5'6 Tan Silty Sand 4 5 6




Client: Project Number: Project:
Midland County 23-170 County Road 130 MAE nvm
Boring No. Date Drilled: Drilling Contractor: Drill Rig Type
BH-4 4/11/2023 Talon LPE Geoprobe on tracks
Lat: 31.929290° Groundwater Depth: Elevation: Total Depth of boring:
Long: |[-102.124043° N/A 2825.2' 56"
ﬁ g ‘é ° ~ = ,E
g |5l F| &5 8%
~— O ~ - (9] . . .
c || @ g o Tests v E Material Description and Comments
2Bl E| 2E 3 5
a (O & 2 S
1 | T SC-SM |Light Brown Silty Clayey Sand with Gravel (Roadway)
, = e R SM |Tan Silty Sand
i:.; e 6
— 3 _:::: n
|, i SC [Tan Clayey Sand
17
=
— 5 —[] o] SC |Light Brown Clayey Sand
|— 6 -
|— 7 p—
- 8 -
|— 9 -
|— 10 -
|— 13 -
|- 15 —_
|— 17 -
- 20 —

Total Depth: 5.5’



Borehole Summary

Client Midland County Project/Project No. CR 130, Midland, TX BH No. Date 4/11/2023
LAT 31.929290°
LONG -102.124043°
. s Sieve Analysis (percent passing) Atterberg Limits Moisture Qu Blow Counts
i SR bl LE2) & | #4 #10 | #40 | #200 I PI % psi 6" 6"
0-02" Light Brown Silty Clayey Sand with Gravel (Roadway) SC-SM 80 59 51 41 14 22 5 0.9 18 --
02"-2 Tan Silty Sand SM 100 100 99 94 31 15 3 1.7 -- 6
2-2'3" Tan Silty Sand 2 --
2'3"-4 Tan Clayey Sand SC 100 100 100 96 34 21 9 1.4 -- 2
4-46 Tan Clayey Sand 5 --
4'6-5'6 Light Brown Clayey Sand SC 100 98 97 94 47 23 13 1.3 -- 9




Client: Project Number: Project:
Midland County 23-170 County Road 130 MAE nvm
Boring No. Date Drilled: Drilling Contractor: Drill Rig Type
BH-5 4/11/2023 Talon LPE Geoprobe on tracks
Lat: 31.930047° Groundwater Depth: Elevation: Total Depth of boring:
Long: |-102.120830° N/A 2827.4 56"
— C
T 8 & s8g 32
g I— e 3 S
~— O ~ - (9] . . .
c || @ g o Tests v E Material Description and Comments
2Bl E| 2E 3 5
a (O & 2 S
’ o e /6 SC-SM [Light Brown Silty Clayey Sand with Gravel (Roadway)
2 < 15 SM |Tan Silty Sand
R
2 Ay 18
—- 3 iy |5
-4 25
' e SC |Tan Clayey Sand
— 5 - ar )
| — 6 -
| — 7 p—
L 8 —
|— 9 -
|— 10 -
|— 13 -
|- 15 —_
|— 17 -
- 20 —_

Total Depth: 5.5’



Borehole Summary

Client Midland County Project/Project No. CR 130, Midland, TX BH No. Date 4/11/2023
LAT 31.930047°
LONG -102.120830°
. e Sieve Analysis (percent passing) Atterberg Limits Moisture Qu Blow Counts
LERdn el bz UBes A 74 #10 | #40 | #200 I PI % S 5 6" 5
0-03" Light Brown Silty Clayey Sand with Gravel (Roadway) SC-SM 80 59 51 41 14 22 5 0.9 21 -- --
03-2 Tan Silty Sand SM 100 100 99 94 31 15 3 1.7 -- 9 6
2-4 Tan Silty Sand 6 7 11
4-5'6 Tan Clayey Sand SC 100 100 100 96 34 21 9 1.4 2 12 13




Client: Project Number: Project:
Midland County 23-170 County Road 130 MAE nvm
Boring No. Date Drilled: Drilling Contractor: Drill Rig Type
BH-6 4/11/2023 Talon LPE Geoprobe on tracks
Lat: 31.930734° Groundwater Depth: Elevation: Total Depth of boring:
Long: |[-102.117886° N/A 2831.3' 56"
— C
|2 ‘é ° - = .2
g gl F | &5 S®
~— O ~ - (9] . . .
c || @ g o Tests v E Material Description and Comments
2Bl E| 2E 3 5
a (O & 2 S
» _-- E 14/6" SC-SM |Light Brown Silty Clayey Sand with Gravel (Roadway)
= 16 SM |Tan Silty Sand
A
= 18
- 3 iy | &
- 4 i
5 = 18 SM |Light Brown Silty Sand
) 1976 SC-SM [Light Brown Silty Clayey Sand
| — 7 p—
L 8 —
|— 9 -
|— 10 -
|— 13 -
|- 15 —_
|— 17 -
- 20 —_

Total Depth: 5.5’



Borehole Summary

Client Midland County Project/Project No. CR 130, Midland, TX BH No. 6 Date 4/11/2023
LAT 31.930734°
LONG -102.117886°
. e Sieve Analysis (percent passing) Atterberg Limits Moisture Qu Blow Counts
LEdn el iz URes A 74 #10 | #40 | #200 I PI % S 5 6" 5
0-0'5 Light Brown Silty Clayey Sand with Gravel (Roadway) SC-SM 80 59 51 41 14 22 5 0.9 14 -- --
05-2 Tan Silty Sand SM 100 100 99 94 31 15 3 1.7 -- 10 6
2-4 Tan Silty Sand 7 8 10
4-5 Light Brown Silty Sand SM 100 99 99 95 24 16 3 0.9 6 12 --
5-5'6 Light Brown Silty Clayey Sand SC-SM 100 98 95 89 24 18 5 0.9 -- -- 19




Client: Project Number: Project:
Midland County 23-170 County Road 130 MAE nvm
Boring No. Date Drilled: Drilling Contractor: Drill Rig Type
BH-7 4/11/2023 Talon LPE Geoprobe on tracks
Lat: 31.931549° Groundwater Depth: Elevation: Total Depth of boring:
Long: |[-102.114503° N/A 4'6"
— C
|2 ‘é ° - = .2
g |5l F| &5 S®
~— O ~ - (9] . . .
c || @ g o Tests v E Material Description and Comments
s 8| E| 28 23 3
a |V & a o
, = = 6/6" SC-SM [Light Brown Silty Clayey Sand with Gravel (Roadway)
i a3
— 2
% =l 15 SM |Light Brown Silty Sand
— 3 5 A
n 2 -
4 B &l 39/6"
|— 5 -
|— 6 -
|— 7 p—
L 8 —
|— 9 -
|— 10 -
|— 13 -
|- 15 —_
|— 17 -
- 20 —

Total Depth: 4.5’




Borehole Summary

Client Midland County Project/Project No. CR 130, Midland, TX BH No. Date 4/11/2023
LAT 31.931549°
LONG -102.114503°
. e Sieve Analysis (percent passing) Atterberg Limits Moisture Qu Blow Counts
LERdn el Pz UBes A 74 #10 | #40 | #200 I PI % S 5 6" 5
0-0'6 Light Brown Silty Clayey Sand with Gravel (Roadway) SC-SM 80 59 51 41 14 22 5 0.9 16
06-2 Light Brown Silty Sand SM 100 99 99 95 24 16 3 0.9 12 9
2-4 Light Brown Silty Sand 4 5 10
4-43 Light Brown Silty Sand 39/6"
43-4'6 Rock




Client: Project Number:
Midland County 23-170 County Road 130 MAE nvm
Boring No. Date Drilled: Drilling Contractor: Drill Rig Type
BH-8 4/11/2023 Geoprobe on tracks
Lat: 31.932221° Groundwater Depth: Total Depth of boring:
Long: (-102.111426° N/A 56"
— C
|2 ‘é ° - = .2
g (Dl F| &8 S &
~— O ~ - (9] . . .
c || @ g o Tests v E Material Description and Comments
2 ISl E| 8¢& 2%
a |V & a o
Nl 14 SM |Light Brown Silty Sand
L 7
N /MERE
- 3 iy |5
n 2
N /R
— 5 —[& &
| — 6 -
| — 7 p—
L 8 —
|— 9 -
|— 10 —
|— 13 -
|- 15 —_
|— 17 -
- 20 —_

Total Depth: 5.5’




Borehole Summary

Client Midland County Project/Project No. CR 130, Midland, TX BH No. 8 Date 4/11/2023
LAT 31.932221°
LONG -102.111426°
. e Sieve Analysis (percent passing) Atterberg Limits Moisture Qu Blow Counts
LERdn el s URes 374" #4 #10 #40 | #200 LL PI % psi 6 6 T
0-2 Light Brown Silty Sand SM 100 100 100 98 21 15 2 0.8 3 5 9
2-4 Light Brown Silty Sand 6 6 9
4-6 Light Brown Silty Sand 8 7 10




Client: Project Number:
Midland County 23-170 County Road 130 MAE nvm
Boring No. Date Drilled: Drilling Contractor: Drill Rig Type
BH-9 4/11/2023 Geoprobe on tracks
Lat: 31.932221° Groundwater Depth: Total Depth of boring:
Long: |[-102.111426° N/A 56"
— :
|2 ‘é ° - = .2
g |5l F| &5 S®
~— O ~ - (9] . . .
c || @ g o Tests v E Material Description and Comments
2Bl E| 2E 3 5
a (O & 2 S
| 16 SM |Light Brown Silty Sand
- 1 Y | S
B A
- 3 4y | &
L, 4
‘T
— 6
- 7
— 8
— 9

| I | [ 1 | I I [
N N -_ -_ - -_ -_— -_ -_— —_ - -
- O v o N OO o1 AW N~ O

Total Depth: 5.5’




Borehole Summary

Client Midland County Project/Project No. CR 130, Midland, TX BH No. Date 4/11/2023
LAT 31.932221°
LONG -102.111426°
. e Sieve Analysis (percent passing) Atterberg Limits Moisture Qu Blow Counts
LERdn el s URes 374" #4 #10 #40 | #200 LL PI % psi 6 6 T
0-2 Light Brown Silty Sand SM 100 100 100 98 21 15 2 0.8 2 7 9
2-4 Light Brown Silty Sand 9 8 12
4-6 Light Brown Silty Sand 7 12 15




Client: Project Number: Project:
Midland County 23-170 County Road 130 MAE nvm
Boring No. Date Drilled: Drilling Contractor: Drill Rig Type
BH-10 4/11/2023 Talon LPE Geoprobe on tracks
Lat: 31.933664° Groundwater Depth: Elevation: Total Depth of boring:
Long: |[-102.105065° N/A 2805.2' 56"
— C
T 8 & s8g 32
g I— e 3 S ®
~— O ~ - (9] . . .
c || @ g o Tests v E Material Description and Comments
2Bl E| 2E 3 5
a (O & 2 S
] = 15 SM  [Brown Silty Clayey Sand with Gravel
ot A 18" recovery
|,
Wyl v SC |Light Brown Clayey Sand
- 3 | )
— 4 —:::
N = 27 SC |Tan Clayey Sand
— 5 —[:W | S
| — 6 -
| — 7 p—
L 8 —
|— 9 -
|— 10 -
|— 13 -
|- 15 —_
|— 17 -
- 20 —

Total Depth: 5.5’




Borehole Summary

Client Midland County

Project/Project No. CR 130, Midland, TX BH No. 10 Date 4/11/2023
LAT 31.933664°
LONG -102.105065°
. e Sieve Analysis (percent passing) Atterberg Limits Moisture Qu Blow Counts
Landn el UREs A 74 #10 | #40 | #200 I PI % S 5 6"
0-2 Light Brown Silty Sand SM 100 100 100 98 21 15 2 0.8 3 6
2-3 Light Brown Silty Sand 4 9
3-36 Light Brown Clayey Sand SC 100 100 100 96 42 22 10 0.9 -- --
4-5 Light Brown Clayey Sand 9 12
5-5'6 Tan Clayey Sand SC 100 100 100 96 45 21 9 0.6 -- --




Client: Project Number: Project:
Midland County 23-170 County Road 130 MAE nvm
Boring No. Date Drilled: Drilling Contractor: Drill Rig Type
BH-11 4/11/2023 Talon LPE Geoprobe on tracks
Lat: 31.934423° Groundwater Depth: Elevation: Total Depth of boring:
Long: (-102.101877° N/A 2806.8' 56"

— :

T 8 & s8g 32

g I— e 3 S

~— O ~ - (9] . . .

c || @ g o Tests v E Material Description and Comments

2Bl E| 2E 3 5

a |V & a o

—| 16 SM |Light Brown Silty Sand
|— 1 %
- 2 = 19
- 3 &
— 4
— 19 SC-SM [Tan Silty Clayey Sand

| — 6 -
| — 7 p—
L 8 —
|— 9 -
|— 10 —
|— 13 -
|- 15 —_
|— 17 -
- 20 —_

Total Depth: 5.5’




Borehole Summary

Client Midland County Project/Project No. CR 130, Midland, TX BH No. 11 Date 4/11/2023
LAT 31.934423°
LONG -102.101877°
. e Sieve Analysis (percent passing) Atterberg Limits Moisture Qu Blow Counts
L el s URies 374" #4 #10 #40 | #200 LL PI % psi 6 T
0-2 Light Brown Silty Sand SM 100 100 100 96 19 SNP SNP 0.6 6 10
2-3 Light Brown Silty Sand 8 --
3-36 Light Brown Silty Sand -- 11
4-5 Tan Silty Clayey Sand SC-SM 100 100 100 96 29 17 4 0.8 8
5-5'6 Tan Silty Clayey Sand --
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Client: Project Number:
Midland County 23-170 County Road 130 MAE nvm
Boring No. Date Drilled: Drilling Contractor: Drill Rig Type
BH-12 4/11/2023 Geoprobe on tracks
Lat: 31.935351° Groundwater Depth: Total Depth of boring:
Long: |[-102.098040° N/A 56"
S | g _5
¢ 3|2 23
~— O ~ - w1 (9] . . .
c || @ g o Tests v E Material Description and Comments
2Bl E| 2E 3 5
a 