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Soil Map—Comal and Hays Counties, Texas

(Plum Creek FRS No. 2 Rehabilitation)
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area:
Survey Area Data:

Comal and Hays Counties, Texas
Version 16, Sep 12, 2019

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Feb 8, 2015—Nov
30, 2017

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Soil Map—Comal and Hays Counties, Texas

Plum Creek FRS No. 2

Rehabilitation

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
ByB Branyon clay, 1 to 3 percent 0.0 0.0%
slopes
DAM Dams 1.2 0.5%
HeB Heiden clay, 1 to 3 percent 105.4 43.5%
slopes
HeC3 Heiden clay, 3 to 5 percent 0.0 0.0%
slopes, eroded
HeD3 Heiden clay, 5 to 8 percent 53.3 22.0%
slopes, eroded
LeB Lewisville silty clay, 1 to 3 28.5 11.8%
percent slopes
Tn Tinn clay, 0 to 1 percent 37.0 15.3%
slopes, frequently flooded
w Water 16.5 6.8%
Totals for Area of Interest 242.0 100.0%
UsDA  Natural Resources Web Soil Survey 5/27/2020
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Map Unit Description: Branyon clay, 1 to 3 percent slopes---Comal and Hays Counties, Texas Plum Creek FRS No. 2
Rehabilitation

Map Unit Description

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions in this
report, along with the maps, can be used to determine the composition and
properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or
more major kinds of soil or miscellaneous areas. A map unit is identified and
named according to the taxonomic classification of the dominant soils. Within a
taxonomic class there are precisely defined limits for the properties of the soils.
On the landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is
made up of the soils or miscellaneous areas for which it is named, soils that are
similar to the named components, and some minor components that differ in use
and management from the major soils.

Most of the soils similar to the major components have properties similar to those
of the dominant soil or soils in the map unit, and thus they do not affect use and
management. These are called noncontrasting, or similar, components. They
may or may not be mentioned in a particular map unit description. Some minor
components, however, have properties and behavior characteristics divergent
enough to affect use or to require different management. These are called
contrasting, or dissimilar, components. They generally are in small areas and
could not be mapped separately because of the scale used. Some small areas of
strongly contrasting soils or miscellaneous areas are identified by a special
symbol on the maps. If included in the database for a given area, the contrasting
minor components are identified in the map unit descriptions along with some
characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions,
especially where the pattern was so complex that it was impractical to make
enough observations to identify all the soils and miscellaneous areas on the
landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned,
however, onsite investigation is needed to define and locate the soils and
miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

USDA  Natural Resources Web Soil Survey 5/27/2020
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Map Unit Description: Branyon clay, 1 to 3 percent slopes---Comal and Hays Counties, Texas Plum Creek FRS No. 2

Rehabilitation

Soils that have profiles that are almost alike make up a soil series. All the soils of
a series have major horizons that are similar in composition, thickness, and
arrangement. Soils of a given series can differ in texture of the surface layer,
slope, stoniness, salinity, degree of erosion, and other characteristics that affect
their use. On the basis of such differences, a soil series is divided into soil
phases. Most of the areas shown on the detailed soil maps are phases of soil
series. The name of a soil phase commonly indicates a feature that affects use or
management. For example, Alpha silt loam, 0 to 2 percent slopes, is a phase of
the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an
intricate pattern or in such small areas that they cannot be shown separately on
the maps. The pattern and proportion of the soils or miscellaneous areas are
somewhat similar in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an
example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of
present or anticipated uses of the map units in the survey area, it was not
considered practical or necessary to map the soils or miscellaneous areas
separately. The pattern and relative proportion of the soils or miscellaneous
areas are somewhat similar. Alpha-Beta association, 0 to 2 percent slopes, is an
example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and
proportion of the soils or miscellaneous areas in a mapped area are not uniform.
An area can be made up of only one of the major soils or miscellaneous areas, or
it can be made up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is
an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.

Additional information about the map units described in this report is available in
other soil reports, which give properties of the soils and the limitations,
capabilities, and potentials for many uses. Also, the narratives that accompany
the soil reports define some of the properties included in the map unit
descriptions.

Comal and Hays Counties, Texas

ByB—Branyon clay, 1 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2shgw
Elevation: 290 to 1,040 feet
Mean annual precipitation: 33 to 39 inches
Mean annual air temperature: 66 to 70 degrees F
Frost-free period: 243 to 288 days
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Map Unit Description: Branyon clay, 1 to 3 percent slopes---Comal and Hays Counties, Texas Plum Creek FRS No. 2
Rehabilitation

Farmland classification: All areas are prime farmland

Map Unit Composition
Branyon and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Branyon

Setting
Landform: Stream terraces, stream terraces
Landform position (three-dimensional): Tread
Microfeatures of landform position: Circular gilgai, circular gilgai
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Calcareous clayey alluvium derived from
mudstone of pleistocene age

Typical profile
Ap - 0to 12 inches: clay
Bkss - 12 to 72 inches: clay
BCkss - 72 to 80 inches: clay

Properties and qualities

Slope: 1 to 3 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Moderately well drained

Runoff class: Very high

Capacity of the most limiting layer to transmit water (Ksat): Very
low to moderately low (0.00 to 0.06 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 35 percent

Gypsum, maximum in profile: 5 percent

Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0
mmhos/cm)

Sodium adsorption ratio, maximum in profile: 7.0

Available water storage in profile: High (about 10.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: D
Ecological site: Southern Blackland (RO86AY011TX)
Hydric soil rating: No

Minor Components

Lewisville
Percent of map unit: 5 percent
Landform: Stream terraces
Landform position (three-dimensional): Riser

USDA  Natural Resources Web Soil Survey 5/27/2020
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Map Unit Description: Branyon clay, 1 to 3 percent slopes---Comal and Hays Counties, Texas

Plum Creek FRS No. 2
Rehabilitation

Down-slope shape: Linear

Across-slope shape: Convex

Ecological site: Southern Clay Loam (RO86AY007TX)
Hydric soil rating: No

Houston black

Percent of map unit: 5 percent

Landform: Ridges

Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Microfeatures of landform position: Circular gilgai
Down-slope shape: Linear

Across-slope shape: Convex

Ecological site: Southern Blackland (RO86AY011TX)
Hydric soil rating: No

Burleson

Percent of map unit: 5 percent
Landform: Stream terraces, stream terraces
Landform position (three-dimensional): Tread

Microfeatures of landform position: Circular gilgai, circular gilgai

Down-slope shape: Linear

Across-slope shape: Linear

Ecological site: Southern Blackland (RO86AY011TX)
Hydric soil rating: No

Data Source Information

Soil Survey Area: Comal and Hays Counties, Texas
Survey Area Data: Version 16, Sep 12, 2019
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Map Unit Description: Heiden clay, 1 to 3 percent slopes---Comal and Hays Counties, Texas

Plum Creek FRS No. 2
Rehabilitation

Comal and Hays Counties, Texas

HeB—Heiden clay, 1 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2v1v9
Elevation: 290 to 1,020 feet
Mean annual precipitation: 33 to 45 inches
Mean annual air temperature: 63 to 68 degrees F
Frost-free period: 224 to 278 days
Farmland classification: Not prime farmland

Map Unit Composition
Heiden and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Heiden

Setting
Landform: Ridges
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Interfluve
Microfeatures of landform position: Linear gilgai
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Clayey residuum weathered from mudstone

Typical profile
Ap - O to 6 inches: clay
A - 6to 18inches: clay
Bkss - 18 to 58 inches: clay
CBdk - 58 to 70 inches: clay

Properties and qualities

Slope: 1 to 3 percent

Depth to restrictive feature: 40 to 65 inches to densic material

Natural drainage class: Well drained

Runoff class: Very high

Capacity of the most limiting layer to transmit water (Ksat): Very
low to moderately low (0.00 to 0.06 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 40 percent

Gypsum, maximum in profile: 5 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0
to 2.0 mmhos/cm)

Sodium adsorption ratio, maximum in profile: 12.0

Available water storage in profile: High (about 9.3 inches)
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Map Unit Description: Heiden clay, 1 to 3 percent slopes---Comal and Hays Counties, Texas

Plum Creek FRS No. 2
Rehabilitation

Interpretive groups

Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: D

Ecological site: Southern Blackland (RO86AY011TX)
Hydric soil rating: No

Minor Components

Houston black

Percent of map unit: 10 percent

Landform: Ridges

Landform position (two-dimensional): Shoulder, summit
Landform position (three-dimensional): Interfluve
Microfeatures of landform position: Circular gilgai
Down-slope shape: Convex

Across-slope shape: Linear

Ecological site: Southern Blackland (RO86AY011TX)
Hydric soil rating: No

Ferris

Percent of map unit: 5 percent

Landform: Ridges

Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Microfeatures of landform position: Linear gilgai
Down-slope shape: Linear

Across-slope shape: Convex

Ecological site: Southern Eroded Blackland (RO86AY009TX)

Hydric soil rating: No

Data Source Information

Soil Survey Area: Comal and Hays Counties, Texas
Survey Area Data: Version 16, Sep 12, 2019
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Map Unit Description: Heiden clay, 3 to 5 percent slopes, eroded---Comal and Hays Counties,

Plum Creek FRS No. 2

Texas Rehabilitation
Comal and Hays Counties, Texas
HeC3—Heiden clay, 3 to 5 percent slopes, eroded
Map Unit Setting
National map unit symbol: 2v1vb
Elevation: 300 to 1,390 feet
Mean annual precipitation: 33 to 48 inches
Mean annual air temperature: 64 to 68 degrees F
Frost-free period: 233 to 278 days
Farmland classification: Not prime farmland
Map Unit Composition
Heiden, moderately eroded, and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.
Description of Heiden, Moderately Eroded
Setting
Landform: Ridges
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Microfeatures of landform position: Linear gilgai
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Clayey residuum weathered from mudstone
Typical profile
A -0to 13 inches: clay
Bss - 13 to 22 inches: clay
Bkss - 22 to 58 inches: clay
CBdk - 58 to 80 inches: clay
Properties and qualities
Slope: 3 to 5 percent
Depth to restrictive feature: 40 to 65 inches to densic material
Natural drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very
low to moderately low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 40 percent
Gypsum, maximum in profile: 5 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0
to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 12.0
Available water storage in profile: High (about 9.3 inches)
USDA Natural Resources Web Soil Survey 5/27/2020
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Map Unit Description: Heiden clay, 3 to 5 percent slopes, eroded---Comal and Hays Counties, Plum Creek FRS No. 2
Texas Rehabilitation

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: D
Ecological site: Southern Eroded Blackland (RO86AY009TX)
Hydric soil rating: No

Minor Components

Houston black
Percent of map unit: 10 percent
Landform: Ridges
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Microfeatures of landform position: Circular gilgai
Down-slope shape: Convex
Across-slope shape: Linear
Ecological site: Southern Blackland (RO86AY011TX)
Hydric soil rating: No

Ferris, severely eroded
Percent of map unit: 5 percent
Landform: Ridges
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Microfeatures of landform position: Linear gilgai
Down-slope shape: Linear
Across-slope shape: Convex
Ecological site: Southern Eroded Blackland (RO86AY009TX)
Hydric soil rating: No

Data Source Information

Soil Survey Area: Comal and Hays Counties, Texas
Survey Area Data: Version 16, Sep 12, 2019

USDA  Natural Resources Web Soil Survey 5/27/2020
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Map Unit Description: Heiden clay, 5 to 8 percent slopes, eroded---Comal and Hays Counties,

Texas

Plum Creek FRS No. 2
Rehabilitation

Comal and Hays Counties, Texas

HeD3—Heiden clay, 5 to 8 percent slopes, eroded

Map Unit Setting
National map unit symbol: 2v1ivd
Elevation: 250 to 940 feet
Mean annual precipitation: 33 to 40 inches
Mean annual air temperature: 64 to 68 degrees F
Frost-free period: 245 to 278 days
Farmland classification: Not prime farmland

Map Unit Composition

Heiden, moderately eroded, and similar soils: 85 percent

Minor components: 15 percent

Estimates are based on observations, descriptions, and transects of

the mapunit.

Description of Heiden, Moderately Eroded

Setting
Landform: Ridges
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Microfeatures of landform position: Linear gilgai
Down-slope shape: Convex
Across-slope shape: Convex

Parent material: Clayey residuum weathered from mudstone

Typical profile
A1 -0to 8inches: clay
A2 - 8to 22 inches: clay
Bss - 22 to 44 inches: clay
CBd - 44 to 80 inches: clay

Properties and qualities
Slope: 5 to 8 percent

Depth to restrictive feature: 40 to 65 inches to densic material

Natural drainage class: Well drained
Runoff class: Very high

Capacity of the most limiting layer to transmit water (Ksat): Very

low to moderately low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 40 percent
Gypsum, maximum in profile: 5 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0

to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 12.0

Available water storage in profile: Moderate (about 7.1 inches)
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Map Unit Description: Heiden clay, 5 to 8 percent slopes, eroded---Comal and Hays Counties, Plum Creek FRS No. 2
Texas Rehabilitation

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: D
Ecological site: Southern Eroded Blackland (RO86AY009TX)
Hydric soil rating: No

Minor Components

Ferris, moderately eroded
Percent of map unit: 10 percent
Landform: Ridges
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Microfeatures of landform position: Linear gilgai
Down-slope shape: Linear
Across-slope shape: Convex
Ecological site: Southern Eroded Blackland (RO86AY009TX)
Hydric soil rating: No

Heiden, severely eroded
Percent of map unit: 5 percent
Landform: Ridges
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Microfeatures of landform position: Linear gilgai
Down-slope shape: Convex
Across-slope shape: Concave
Ecological site: Southern Eroded Blackland (RO86AY009TX)
Hydric soil rating: No

Data Source Information

Soil Survey Area: Comal and Hays Counties, Texas
Survey Area Data: Version 16, Sep 12, 2019

USDA  Natural Resources Web Soil Survey 5/27/2020
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Map Unit Description: Lewisville silty clay, 1 to 3 percent slopes---Comal and Hays Counties,
Texas

Plum Creek FRS No. 2
Rehabilitation

Comal and Hays Counties, Texas

LeB—Lewisville silty clay, 1 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2vtgn
Elevation: 240 to 1,470 feet
Mean annual precipitation: 32 to 44 inches
Mean annual air temperature: 63 to 68 degrees F
Frost-free period: 240 to 270 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Lewisville and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Lewisville

Setting
Landform: Stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Calcareous clayey alluvium derived from
mudstone

Typical profile
Ap - Oto 15 inches: silty clay
Bk1 - 15 to 38 inches: silty clay
Bk2 - 38 to 69 inches: silty clay

Properties and qualities

Slope: 1 to 3 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Well drained

Runoff class: Low

Capacity of the most limiting layer to transmit water (Ksat):
Moderately low to moderately high (0.06 to 0.20 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 40 percent

Salinity, maximum in profile: Nonsaline (0.7 to 1.1 mmhos/cm)

Available water storage in profile: High (about 9.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: B
Ecological site: Southern Clay Loam (RO86AY007TX)
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Map Unit Description: Lewisville silty clay, 1 to 3 percent slopes---Comal and Hays Counties,

Texas

Plum Creek FRS No. 2
Rehabilitation

Hydric soil rating: No

Minor Components

Altoga

Percent of map unit: 10 percent

Landform: Stream terraces

Landform position (three-dimensional): Tread
Down-slope shape: Linear

Across-slope shape: Convex

Ecological site: Southern Clay Loam (RO86AY007TX)
Hydric soil rating: No

Branyon

Percent of map unit: 5 percent

Landform: Stream terraces, stream terraces

Landform position (three-dimensional): Tread

Microfeatures of landform position: Circular gilgai, circular gilgai
Down-slope shape: Linear

Across-slope shape: Convex

Ecological site: Southern Blackland (RO86AY011TX)

Hydric soil rating: No

Data Source Information

Soil Survey Area: Comal and Hays Counties, Texas
Survey Area Data: Version 16, Sep 12, 2019
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Map Unit Description: Tinn clay, 0 to 1 percent slopes, frequently flooded---Comal and Hays Plum Creek FRS No. 2
Counties, Texas Rehabilitation

Comal and Hays Counties, Texas

Tn—Tinn clay, 0 to 1 percent slopes, frequently flooded

Map Unit Setting
National map unit symbol: 2vtgr
Elevation: 330 to 750 feet
Mean annual precipitation: 35 to 47 inches
Mean annual air temperature: 63 to 68 degrees F
Frost-free period: 226 to 263 days
Farmland classification: Not prime farmland

Map Unit Composition
Tinn and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Tinn

Setting
Landform: Flood plains
Landform position (three-dimensional): Tread
Microfeatures of landform position: Circular gilgai
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Calcareous clayey alluvium

Typical profile
A -0to 17 inches: clay
Bss - 17 to 57 inches: clay
Bkssy - 57 to 80 inches: clay

Properties and qualities

Slope: 0 to 1 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Moderately well drained

Runoff class: High

Capacity of the most limiting layer to transmit water (Ksat): Very
low to moderately low (0.00 to 0.06 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: Frequent

Frequency of ponding: None

Calcium carbonate, maximum in profile: 25 percent

Gypsum, maximum in profile: 2 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0
to 2.0 mmhos/cm)

Sodium adsorption ratio, maximum in profile: 2.0

Available water storage in profile: Moderate (about 8.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified

USDA  Natural Resources Web Soil Survey 5/27/2020
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Map Unit Description: Tinn clay, 0 to 1 percent slopes, frequently flooded---Comal and Hays
Counties, Texas

Plum Creek FRS No. 2
Rehabilitation

Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: D

Ecological site: Clayey Bottomland (RO86AY013TX)
Hydric soil rating: No

Minor Components
Whitesboro

Percent of map unit: 10 percent

Landform: Flood plains

Microfeatures of landform position: Circular gilgai
Down-slope shape: Linear

Across-slope shape: Concave

Ecological site: Loamy Bottomland (RO86AY012TX)
Hydric soil rating: No

Gladewater

Percent of map unit: 5 percent

Landform: Flood plains

Down-slope shape: Concave

Across-slope shape: Concave

Ecological site: Clayey Bottomland (RO86AY013TX)
Hydric soil rating: Yes

Data Source Information

Soil Survey Area: Comal and Hays Counties, Texas
Survey Area Data: Version 16, Sep 12, 2019
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National Cooperative Soil Survey

5/27/2020
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Map Unit Description: Water---Comal and Hays Counties, Texas Plum Creek FRS No. 2
Rehabilitation

Comal and Hays Counties, Texas

W—Water

Map Unit Composition
Water: 100 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Data Source Information

Soil Survey Area: Comal and Hays Counties, Texas
Survey Area Data: Version 16, Sep 12, 2019

USDA  Natural Resources Web Soil Survey 5/27/2020

=== Conservation Service National Cooperative Soil Survey Page 1 of 1
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U.S. Geological Survey - Earthquake Hazards Program

Unified Hazard Tool

Please do not use this tool to obtain ground motion parameter values for the design code
reference documents covered by the U.S. Seismic Design Maps web tools (e.g., the

International Building Code and the ASCE 7 or 41 Standard). The values returned by the two

applications are not identical.
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Edition

Spectral Period

Dynamic: Conterminous U.S. 2014 (upd:

Peak Ground Acceleration

Latitude

Decimal degrees

Time Horizon
Return period in years

29.983965

2500

Longitude
Decimal degrees, negative values for western longitudes

-97.857596

Site Class

760 m/s (B/C boundary)



https://earthquake.usgs.gov/hazards/designmaps/
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Summary statistics for, Deaggregation: Total

Deaggregation targets

Return period: 2500 yrs
Exceedance rate: 0.0004 yr'
PGA ground motion: 0.024562158 g

Totals

Binned: 97.45%
Residual: 2.55%
Trace: 3.1%

Mode (largest m-r bin)

m: 4.9

r: 49.87 km

€: -0.160
Contribution: 2.25%

Discretization

r: min=0.0, max=1000.0, A=20.0 km
m: min=4.4,max=9.4,A=0.2
€ min=-3.0,max=3.0,A=0.50

Recovered targets

Return period: 2505.3577 yrs
Exceedance rate: 0.0003991446 yr'

Mean (over all sources)

m: 5.77
r: 177.09 km
€0 0.140

Mode (largest m-r-¢ bin)

m: 4.9

r: 69.88 km

€: 0.270
Contribution: 1.08 %

Epsilon keys
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Deaggregation Contributors

Source Set Ly Source Type r m € lon lat az %
USGS Fixed Smoothing Zone 2 (opt) Grid 14.78
SSCn Fixed Smoothing Zone 2 (opt) Grid 14.63
USGS Adaptive Smoothing Zone 2 (opt) Grid 12.15
SSCn Adaptive Smoothing Zone 2 (opt) Grid 12.01
SSCn Adaptive Smoothing Zone 1 (opt) Grid 9.64
USGS Adaptive Smoothing Zone 1 (opt) Grid 9.56
SSCn Fixed Smoothing Zone 1 (opt) Grid 9.05
USGS Fixed Smoothing Zone 1 (opt) Grid 8.97
SSCn New Madrid Cluster 3.51
NMFS RLME 1 987.48 7.74 2.10 90.374°W 35.555°N 46.50 1.03
SSCn Meers Full Rupture Fault 1.84
Meers CEUS - SSC 526.96 7.14 1.45 98.300°W 34.709°N 355.60 1.84

USGS New Madrid 500-year Cluster 1.10



U.S. Geological Survey - Earthquake Hazards Program

Unified Hazard Tool

Please do not use this tool to obtain ground motion parameter values for the design code
reference documents covered by the U.S. Seismic Design Maps web tools (e.g., the

International Building Code and the ASCE 7 or 41 Standard). The values returned by the two

applications are not identical.

A~  Input

Edition

Spectral Period

Dynamic: Conterminous U.S. 2014 (upd:

Peak Ground Acceleration

Latitude

Decimal degrees

Time Horizon
Return period in years

29.983965

10000

Longitude
Decimal degrees, negative values for western longitudes

-97.857596

Site Class

760 m/s (B/C boundary)



https://earthquake.usgs.gov/hazards/designmaps/
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Hazard Curves
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Summary statistics for, Deaggregation: Total

Deaggregation targets

Return period: 10000 yrs
Exceedance rate: 0.0001 yr'
PGA ground motion: 0.054669209 g

Totals

Binned: 99.96 %
Residual: 0.04 %
Trace: 2.05%

Mode (largest m-r bin)

m: 4.9

r: 29.54 km

€: -0.170
Contribution: 4.24 %

Discretization

r: min=0.0, max=1000.0, A=20.0 km
m: min=4.4,max=9.4,A=0.2
€ min=-3.0,max=3.0,A=0.50

Recovered targets

Return period: 10010.396 yrs
Exceedance rate: 0.000099896152 yr'

Mean (over all sources)

m: 5.71
r: 91.37 km
€0: 0.090

Mode (largest m-r-¢ bin)

m: 4.9

r: 29.13 km

€: -0.250
Contribution: 1.53 %
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Deaggregation Contributors

Source Set L, Source

SSCn Adaptive Smoothing Zone 1 (opt)
PointSourceFinite: -97.858, 30.186
PointSourceFinite: -97.858, 30.096
PointSourceFinite: -97.858, 30.276
PointSourceFinite: -97.858, 30.141
PointSourceFinite: -97.858, 30.231

USGS Adaptive Smoothing Zone 1 (opt)
PointSourceFinite: -97.858, 30.186
PointSourceFinite: -97.858, 30.096
PointSourceFinite: -97.858, 30.276
PointSourceFinite: -97.858, 30.141
PointSourceFinite: -97.858, 30.231

SSCn Fixed Smoothing Zone 1 (opt)
PointSourceFinite: -97.858, 30.186
PointSourceFinite: -97.858, 30.096
PointSourceFinite: -97.858, 30.276
PointSourceFinite: -97.858, 30.141

USGS Fixed Smoothing Zone 1 (opt)
PointSourceFinite: -97.858, 30.186
PointSourceFinite: -97.858, 30.096
PointSourceFinite: -97.858, 30.276
PointSourceFinite: -97.858, 30.141

USGS Fixed Smoothing Zone 2 (opt)

SSCn Fixed Smoothing Zone 2 (opt)

USGS Adaptive Smoothing Zone 2 (opt)

SSCn Adaptive Smoothing Zone 2 (opt)

Type

Grid

Grid

Grid

Grid

Grid
Grid
Grid

Grid

r

22.81
13.31
32.51
18.01
27.65

22.81
1331
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18.01
27.65

22.81
13.31
32.51
18.01

22.81
13.31
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18.01

5.19
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5.14
5.27
5.16
5.23

5.19
5.14
5.27
5.16

5.19
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€

-1.02
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-1.43
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lon

97.858°W
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lat

30.186°N
30.096°N
30.276°N
30.141°N
30.231°N
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30.096°N
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30.141°N
30.231°N
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30.096°N
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30.141°N
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30.141°N

az

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

%

14.44
1.32
1.25
1.25
1.12
1.09

14.43
1.32
1.25
1.25
1.12
1.09

13.30
1.20
1.13
1.13
1.01

13.28

1.20

1.13

1.13

1.01

11.99

11.96
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A=COM

PHOTOGRAPHIC LOG

Client Name:

Texas State Soil and Water Conservation Board

Site Location:
Plum FRS No. 2 - East of Kyle, TX

Project No.
60615067

Photo No. Date:
1 03/26/2020
Description:

Photo facing northwest
direction shows the existing
dam embankment crest and
the reservoir. Uniform
vegetative covering is
observed throughout the
embankment. Rutting marks
can be seen on the crest of the
dam.

Photo No. Date:
2 03/26/2020
Description:

A focused view of rutting
marks near the upstream toe
of the dam. Photo facing
northwest direction.

Https://Aecom-My.Sharepoint.Com/Personal/Mariana_Sa_Aecom_Com/Documents/5 TSSWCB Dams/Plum 2/GIR/Appendices/General Site Photos/Plum FRS 2 Site Photos Log - Updated 06.16.2020.Docx  12/20/2013




A=COM

PHOTOGRAPHIC LOG

Client Name:

Texas State Soil and Water Conservation Board

Site Location:

Plum FRS No. 2 - East of Kyle, TX

Project No.
60615067

Photo No. Date:
3 03/26/2020
Description:

Photo facing northwest
direction provides additional
view of the upstream
embankment slope and
impoundment. Barbed wire
fencing can be seen in the
foreground along the
upstream slope. Tall
vegetation is shown along the
upstream toe.

Photo No. Date:
4 03/26/2020
Description:

Photo facing northwest shows
the intake tower and stage
recorder. Tall vegetation can
be seen along the upstream
toe of the dam near the
reservoir.




A=COM

PHOTOGRAPHIC LOG

Client Name:

Texas State Soil and Water Conservation Board

Site Location:
Plum FRS No. 2 - East of Kyle, TX

Project No.
60615067

Photo No. Date:
5 03/26/2020
Description:

Photo facing northwest
direction depicts area of
suspected animal burrowing
activity near the upstream toe
of the dam.

Photo No. Date:
6 03/26/2020
Description:

A focused view of possible
rutting and erosion damage
observed near the upstream
toe of the dam. Photo facing
southwest direction.




A=COM

PHOTOGRAPHIC LOG

Client Name:

Texas State Soil and Water Conservation Board

Site Location:
Plum FRS No. 2 - East of Kyle, TX

Project No.
60615067

Photo No. Date:
7 03/26/2020
Description:

Photo facing northwest
direction shows the reservoir,
intake tower, and stage and
rainfall instrumentation
installed near the upstream of
the dam.

Photo No. Date:
8 03/26/2020
Description:

A view of the existing
auxiliary spillway and training
dike shows good vegetative
covering throughout. Photo
taken in east direction.




A=COM

PHOTOGRAPHIC LOG

Client Name:

Texas State Soil and Water Conservation Board

Site Location:

Plum FRS No. 2 - East of Kyle, TX

Project No.
60615067

Photo No. Date:
9 03/26/2020
Description:

Photo facing north/northwest
direction shows damage to
existing barbed wire fencing
present near the upstream toe
of the dam.

Photo No. Date:
10 03/26/2020
Description:

A focused view of the dam
embankment crest and
downstream slope. Fenced
area to the left gives access to
downstream toe of the dam
and principal spillway stilling
basin. Photo facing southeast
direction.




A=COM

PHOTOGRAPHIC LOG

Client Name:

Texas State Soil and Water Conservation Board

Site Location:

Plum FRS No. 2 - East of Kyle, TX

Project No.
60615067

Photo No. Date:
11 03/26/2020
Description:

Photo facing southeast
direction shows the existing
24-inch 1.D. principal
spillway conduit, pipe cradle,
and stilling basin. Well
established vegetation can be
seen on the background along
the edges of the stilling basin.

Photo No. Date:
12 03/26/2020
Description:

A focused view of suspected
animal burrow and/or area of
erosion observed near the
fencing surrounding the
principal spillway stilling
basin.




A=COM PHOTOGRAPHIC LOG

Client Name: Site Location: Project No.
Texas State Soil and Water Conservation Board Plum FRS No. 2 - East of Kyle, TX 60615067
Photo No. Date:

13 03/26/2020
Description:

Additional view of animal
burrow observed during field
inspection.

Photo No. Date:
14 03/26/2020
Description:

A view of faded warning
signs on gate entrance to the
dam site.
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Dynamic
D Measurements
and Analyses
oy

engineers, inc.

November 28, 2016
Matt Brenna
Total Support Services
4647 Brass Way

Dallas, Texas 75236

Re:  Energy Measurement for Dynamic Penetrometers
Standard Penetration Test (SPT) Calibration
Dallas, Texas GRL Job No. 1655059-1

Dear Mr. Brenna:

This report transmits our findings from energy measurements and related data analysis conducted
by GRL Engineers, Inc. (GRL) for your four drill rigs located throughout the Dallas region. Four
automatic hammer and penetrometer systems were monitored during Standard Penetration
(SPT) tests. Dynamic testing summarized in this report was conducted November 11, 2016.

The purpose in collecting the SPT energy measurements was to compute the energy transfer
efficiency for four drill rig hammers. To meet this objective, an 8G Model, Pile Driving Analyzer
(PDA) was used to acquire and process the dynamic test data. Additional information regarding
the testing equipment and analytical procedures is provided in Appendix A.

Test Sequence

Using an instrumented NW-J rod, energy measurements were made at various sample depths
for the drill rig. The drill rigs were identified as a CME 55 (SN:76225), CME 55LC (SN:339465),
CME 55 (SN:210595) & Mobile B-59 (SN:N/A). Dynamic measurements were obtained for
sample depths between 10 and 41.5 feet. Each sample depth consisted of energy
measurements of 18 inches of driving.

Energy Transfer Measurements

An 8G model Pile Driving Analyzer was used to take measurements of strain and acceleration.
The strain and acceleration signals were conditioned and converted to force and velocities by the
PDA. The PDA interprets the measured dynamic data according to the Case Method equations.
Force and velocity records from the PDA were also viewed graphically on an LCD screen to
evaluate data quality. All force and velocity records were also digitally stored for subsequent
analysis.

526 Kingwood Drive, *385 * Kingwood, TX 77339 USA California » Colorado * Florida * lllinois = Louisiana
832.389.1156  fax 216.831.0916 « www.GRLengineers.com North Carolina * Ohio * Pennsylvania ¢ Texas *« Washington



Total Support Services November 28, 2016
GRL Job No. 1655059-1
Page 2

The maximum energy transferred to the rod (EMX) was calculated by integrating both the force
and velocity records over time as follows:
EMX = [F(t)V(t)dt

Where: F(t) = the force at time ¢
V(t) = the velocity at time t

For CME 55LC (SN:339465) and CME 55 (SN:210595), the energy transfer ratio or efficiency is
computed by dividing EMX by the theoretical SPT hammer energy of 350 Ib-ft (computed from
the product of the hammer weight, assumed to be the standard 140 Ibs, and the fall height,
assumed to be 2.5 ft). For CME 55 (SN:76225), the energy transfer ratio or efficiency is
computed by dividing EMX by the theoretical SPT hammer energy of 420 Ib-ft (computed from
the product of the hammer weight, assumed to be the standard 140 Ibs, and the fall height,
assumed to be 3.0 ft). For this hammer, an anvil was used in the system that allowed the drop
height to increase to 36 inches. For this reason, the theoretical potential energy has been
increased to compensate. The SPT N values can then be corrected for a nominal 60% transfer
efficiency, Ngo, as follows:

Neo = (€m / 60) Niy

Where: en =the measured transfer ratio (ETR)
Nm = the measured SPT “N” value

For Mobile B-59 (SN:N/A), the energy transfer ratio or efficiency is computed by dividing EMX
by the theoretical TCP hammer energy of 340 Ib-ft (computed from the product of the hammer
weight, assumed to be the standard 170 Ibs, and the fall height, assumed to be 2.0 ft. The
potential energy for these samples were modified accordingly). The TCP N values can then be
corrected for a nominal 60% transfer efficiency, Neo, as follows:

NGO = (em / 60) Nm

Where: en = the measured transfer ratio (ETR)
Nm = the measured TCP “N” value

GRL Engineers, Inc.
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Conclusions

Table 1 presents a summary of the average transferred energy and the energy transfer ratio for
each drill rig at each sample depth calculated using the EMX equation. Included in Table 1 are
also average values of the hammer operating rate, maximum impact force and maximum velocity
of the rod. The overall performance, which represents the average of data from all sample
depths for each rig/rod type is also shown. Complete information, including the maximum,
minimum and standard deviation for each sampling depth, is included in Appendix B.

As indicated in Table 1, the average energy transfer ratio (ETR) from individual sample depths
ranged from 93.5 to 95.3% for the CME 55 (SN:76225), from 75.9 to 82.0% for the CME 55LC
(SN:339465), from 83.6 to 83.7% for the CME 55 (SN:210595) and from 79.7 to 83.2% for the
Mobile B-59 (SN:N/A).

The overall transfer ratio (for all sampling depths weighted by N-values for each sample) was as
follows:

SPT Rig (Serial Number) Overall Transfer Y Hammer Operating
Efficiency Rate
CME 55 (SN:76225) 94.4% 334
CME 55LC (SN:339465) 79.9% 39.7
CME 55 (SN:210595) 83.6% 52.6
Mobile B-59 (SN:N/A) 81.0% 43.4

Presented Ngo values presented in the table do not account for any required corrections such as
overburden or sampling spoon.

We appreciate the opportunity to be of assistance to you. Please do not hesitate to contact us if
you have any questions regarding this report, or if we may be of further service.

Sincerely,
GRL Engineers, Inc.

- /’. A / ’
</ A
o AT
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Brandon Phetteplace, P.E.

GRL Engineers, Inc.
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APPENDIX A
AN INTRODUCTION INTO SPT DYNAMIC PILE TESTING

The following has been written by GRL Engineers, Inc. and may only be copied with its written permission.

1. BACKGROUND

The Standard Penetration Test is frequently
conducted as an in-situ assessment of soil strength.
This test requires that a 140 Ib weight is dropped 30
inches onto a drive rod at whose bottom a sampler is
usually installed. The sampler is driven for 18 inches;
the number of blows required for the last 12 inches of
driving is the so-called N-value. The N-value may be
used as a strength indicator for foundation design or
as a means of assessing the liquefaction potential of
soils.

Obviously, the SPT hammer efficiency is an important
consideration when using the N-values for design
purposes. Measurements have indicated that the
energy in the drive rod is sometimes only 30% and
and may reach 90% of the potential or rated energy of
the SPT hammer (E-rated = 0.35 kip-ft or 0.475 kJ).
The type of hammer used to drive the rod is the main
reason for these variations. On the average, the
energy in the drive rod is 60% of the standard rated
energy.

Because of the variability of energy, methods based
on N-values are considered unreliable. However,
measurements during SPT testing using the Case
Method can be done on a routine basis and these
measurements yield the transferred energy values.
With measured energy, EMX, known, an adjustment
of the measured N-value, N,,, can be made as follows.

(1)

Thus, if the measured energy value is equal to the
normally expected transferred energy of 60% of E-
rated then the adjusted and measured N-values are
identical. On the other hand, if the measured energy
is only 30% then the adjusted blow count will be
reduced by 50%.

N60 = Nm [Em / (O6Er )]

2. DYNAMIC TESTING AND ANALYSIS
METHODS APPLIED TO SPT

The Case Method of dynamic pile testing, named after
the Case Institute of Technology where it was

A-1

developed between 1964 and 1975, requires that a
substantial ram mass (e.g. a pile driving hammer)
impacts the pile top such that the pile undergoes at
least a small permanent set. Thus, the method is
also referred to as a “High Strain Method”. The Case
Method requires dynamic measurements on the pile
or shaft under the ram impact and then a calculation
of various quantities. Conveniently, for SPT
applications, the measurements and analyses are
done by a single piece of equipment:. the SPT
Analyzer. The Pile Driving Analyzer® (PDA) is also
suitable to perform these measurements and data
processing.

A related analysis method is the “Wave Equation
Analysis” which calculates a relationship between
bearing capacity, pile stresses, transferred energy
and field blow count. The GRLWEAP™ program
performs this analysis and provides a complete set
of helpful information and input data. This program
can be used very effectively to simulate the SPT
driving process.

3. MEASUREMENTS

GRL wuses equipment manufactured by Pile
Dynamics, Inc. The system includes either an SPT-
Analyzer™ (SPTA) or a Pile Driving Analyzer®
(PDA), an instrumented rod section and two
accelerometers. SPT energy testing is very closely
related to and borrows procedures from dynamic pile
testing. Those interested in the basis of the SPT
energy testing method may obtain extensive
literature on dynamic pile testing from GRL
Engineers, Inc.

3.1 SPT Analyzer or Pile Driving Analyzer

The basis for the results calculated by the SPTA or
PDA are strain and acceleration measured in an
instrumented rod section. These signals are
converted to rod top force, F(t), and rod top velocity,
v(t). The SPTA or PDA conditions, calibrates and
displays these signals and immediately computes
average pile force and velocity thereby eliminating
bending effects. The product of these two



measurements is then integrated over time which
yields the energy transferred to the instrumented
section as a function of time (see Section 4.1).

For convenience and accuracy, strain measurements
are usually taken on an instrumented section of SPT
drive rod. Ideally, the section properties of the
instrumented rod and those of the drive rod are the
same, however, using subs, other sections can also
be utilized.

For the instrumented section, PDI provides a force
calibration in such a way that the output of the
instrumented rod is directly calculated without the
need for an accurate elastic modulus or cross
sectional area of the rod section.

The acceleration measurements are often demanding
in the SPT environment, because of high frequency
and high acceleration motion components. An
experienced measurement engineer, therefore, has to
evaluate the quality of this data before final
conclusions are drawn from the numerical results
calculated by SPTA or PDA.

SPTA or PDA records are taken while the standard N-
value is acquired in the conventional manner. This
then allows a direct correlation between N-value and
average transferred energy.

3.2 HPA

The SPT hammer’'s ram velocity may be directly
obtained using radar technology in the Hammer
Performance Analyzer™. The impact velocity results
can be automatically processed with a PC or recorded
on a strip chart. HPA measurements yield a hammer
kinetic energy, but not the energy transferred to the
drive rod.

4 RECORD EVALUATION BY SPTA OR PDA

4.1 HAMMER PERFORMANCE

The PDA calculates the energy transferred to the pile
top from:

E(t) = ./ F(Tv(T) dT )

The maximum of the E(t) curve is often called
ENTHRU or EMX; it is the most important quantity for
an overall evaluation of the performance of a hammer

and driving system. EMX allows for a classification of
the hammer's performance when presented as, e,
the rated transfer efficiency, also called energy
transfer ratio (ETR) or global efficiency.

e; = EMX/Eq ®3)

where E, is the hammer manufacturer's rated
energy value or 0.35 kip-ft (0.475 kJ) in the case of
the SPT hammer.

Often in the SPT literature one finds also reference
to the EF2 energy. This evaluation is based on
assumed proportionality between force and velocity
(see also Section 5):

V() = F(t) / Z (4)

where Z = EA/c is the pile impedance, E is the elastic
modulus, A is the cross sectional area and c is the
speed of the stress wave in the pile material..

Combining equations 2 and 4 leads to
EF(t) = [  F()?/ Z dr (5)

The EF2 transferred energy value is the EF-value at
the time t = 2L/c, where L is the drive rod length and
c is the stress wave speed in steel (16,800 ft/s or
5,124 m/s). Since the force is easier to measure than
both force and velocity, Equation 5 is preferred by
some test engineers. However, the EF method is
fraught with errors and certain correction factors
have to be applied to make it approximately correct.
Among the error sources are the following:

. Proportionality is often violated prior to time
2L/c. The proportionality between force and
velocity in a downward traveling wave only
holds if the wave does not encounter a
disturbance prior to reflecting off the pile toe.
Such disturbances include a change in cross
sectional area, an open or loose splice or joint,
or resistance along the shatft.

. Using only one force measurement precludes
a data quality check based on the
proportionality between force and velocity.
Thus, a force measurement that is for some
reason in error may not be detectable, which
will lead to errors in the EF2 value. Data
quality checks will be discussed further in
Section 5.



The use if EF2 is therefore not recommended but it is
often included in result presentations for the sake of
completeness.

4.2 STRESSES

During SPT monitoring, it is also of interest to monitor
compressive stresses at both the top of the drive rod
and at its bottom.

At the pile top (location of sensors) the maximum
compression stress averaged over the rod’s cross
section, CSX, is directly obtained from the
measurements. Note that this stress value refers to
the instrumented section. If the rod has a different
cross sectional area then the stress in the rod will be
different from CSX.

The SPTA or PDA can also calculate, in an
approximate manner, the force at the rod bottom,
CFB. To obtain the corresponding stress, this force
value should be divided by the appropriate cross
sectional area, e.g. by the rod area just above the
sampler or by the sampler area itself. Of course, non-
uniform stress components as they might occur at the
sampler tip due to a sloping rock are not considered
in this calculation.

5. DATA QUALITY CHECKS

Quality data is the first and foremost requirement for
accurate dynamic testing results. It is therefore
important that the measurement engineer performing
SPTA or PDA tests has the experience necessary to
recognize measurement problems and take
appropriate corrective action should problems
develop. Fortunately, dynamic pile testing allows for
certain data quality checks because two independent
measurements are taken that have to conform to the
so-called proportionality relationship.

As long as there is only a wave traveling in one
direction, as is the case during impact when only a
downward traveling wave exists in the rod, force and
velocity measured at its top are proportional

F=vZ

(5)

where Z is again the pile impedance, Z = EA/c. This
relationship can also be expressed in terms of stress

A-3

o=F/A=v (Elc) (6)
or strain
e=0lE=v/c @)

This means that the early portion of strain times
wave speed must be equal to the velocity unless the
proportionality is affected by high friction near the
pile top or by a pile cross sectional change not far
below the sensors. Checking the proportionality is
an excellent means of assuring meaningful
measurements but is only truly meaningful for
perfectly uniform rods. Open or loose splices, for
example, will lead to a non-proportionality. For SPT
rods it is fortunate that usually no soil resistance acts
along the shaft and for that reason, proportionality
can exist until the stress wave returns from sampler
top or rod bottom unless connectors are not
sufficiently tightened or have a significant mass.

Velocity data quality can also be checked by looking
at the final displacement, DFN, which is calculated
from the acceleration by double integration. If the
calculated final displacement is much higher or lower
than indicated by the N-value, the accelerometer
attachment may be loose or the sensor may be
faulty. If major drift in the velocity is observed, the
EMX value may be in error, even though
proportionality from impact to time 2L/c exists. In this
case, it may be useful to evaluate the energy
transferred to the drill rod at time 2L/c, which is
calculated by the PDA or SPTA as the E2E quantity.

© 2003 GRL Engineers, Inc.
App-A-SPT-12-03
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GRL Engineers, Inc.

SPT Analyzer Results

Project: RIG 1013, Test Date: 11/11/2016 - CME 55 (SN:76225)

Summary of SPT Test Results

PDA-S Ver. 2016.14.214 - Printed: 11/28/2016

FMX: Maximum Force
VMX: Maximum Velocity

BPM: Blows/Minute

EMX: Maximum Energy

ETR: Energy Transfer Ratio - Rated
ER: Hammer Energy Rating

Instr. Blows Start Final N N60 Average Average Average Average Average Average
Length Applied Depth Depth Value Value FMX VMX BPM EMX ETR ER
ft /6" ft ft kips ft/s bpm ft-lb (%) ft-lb
15.00 1-5-5 10.00 11.50 10 15 39 17.8 325 394 93.8 420
20.00 2-3-5 15.00 16.50 8 12 40 18.3 34.8 393 93.5 420
25.00 2-3-4 20.00 21.50 7 11 40 17.9 34.9 398 94.7 420
30.00 3-4-8 25.00 26.50 12 18 38 19.1 324 400 95.3 420
Overall Average Values: 39 18.3 33.4 396 94.4 420

Standard Deviation: 1 0.6 1.3 9 2.0 0

Overall Maximum Value: 40 19.5 35.3 413 98.3 420

Overall Minimum Value: 37 17.4 31.7 367 87.3 420



GRL Engineers, Inc.

SPT Analyzer Results PDA-S Ver. 2016.14.214 - Printed: 11/28/2016
RIG 1013 10
BP Test date: 11/11/2016
AR: 1.42 in"2 SP: 0.492 Kk/ft3
LE: 15.00 ft EM: 30000 ksi
WS: 16807.9 ft/s
Depth: (10.00 - 11.50 ft], displaying BN: 9

F@15.00 ft (60 Kjps) A1,2
V@15.00 ft (23.7 ft/s) F3,4

NN\

/V\/\/\/V\/vv ~—

FMX: Maximum Force
VMX: Maximum Velocity
BPM: Blows/Minute

EMX: Maximum Energy
ETR: Energy Transfer Ratio - Rated
ER: Hammer Energy Rating

BL# BC LP FMX VMX BPM EMX ETR ER
/6" ft kips ft/s bpm ft-b (%) ft-Ib
1 1 10.50 30 21.2 1.9 498 118.5 420
2 5 10.60 38 17.9 33.8 392 93.2 420
3 5 10.70 39 17.9 33.9 410 97.6 420
4 5 10.80 39 18.0 33.2 367 87.3 420
5 5 10.90 39 17.9 32.0 413 98.3 420
6 5 11.00 40 18.0 31.7 403 95.9 420
7 5 11.10 40 17.8 32.1 390 92.9 420
8 5 11.20 39 17.7 31.9 386 92.0 420
9 5 11.30 40 17.6 32.2 384 91.5 420
10 5 11.40 39 17.5 31.9 401 95.5 420
11 5 11.50 40 17.5 32.0 394 93.7 420
Average 39 17.8 32.5 394 93.8 420
Std Dev 0 0.2 0.8 13 3.1 0
Maximum 40 18.0 33.9 413 98.3 420
Minimum 38 175 31.7 367 87.3 420

N-value: 10

Sample Interval Time: 18.50 seconds.




GRL Engineers, Inc.

SPT Analyzer Results PDA-S Ver. 2016.14.214 - Printed: 11/28/2016
RIG 1013 10
BP Test date: 11/11/2016
AR: 1.42 in"2 SP: 0.492 Kk/ft3
LE: 20.00 ft EM: 30000 ksi
WS: 16807.9 ft/s
Depth: (15.00 - 16.50 ft], displaying BN: 19

F@20.00 ft (60 kips) A1,2
V@20.00 ft (23.7|ft/s) F3,4

BL# BC LP FMX VMX BPM EMX ETR ER
/6" ft kips ft/s bpm ft-lb (%) ft-Ib
12 2 15.25 38 18.4 1.9 386 92.0 420
13 2 15.50 39 18.4 34.2 390 92.8 420
14 3 15.67 40 18.4 34.5 386 91.9 420
15 3 15.83 39 18.4 34.7 383 91.3 420
16 3 16.00 39 18.3 34.4 405 96.4 420
17 5 16.10 40 18.3 34.9 389 92.7 420
18 5 16.20 40 18.3 35.3 392 934 420
19 5 16.30 40 18.3 34.8 404 96.2 420
20 5 16.40 40 18.3 34.8 398 94.6 420
21 5 16.50 40 18.1 35.0 385 91.6 420
Average 40 18.3 34.8 393 93.5 420
Std Dev 0 0.1 0.3 8 1.9 0
Maximum 40 18.4 35.3 405 96.4 420
Minimum 39 18.1 344 383 91.3 420

N-value: 8

Sample Interval Time: 15.63 seconds.



GRL Engineers, Inc.

SPT Analyzer Results PDA-S Ver. 2016.14.214 - Printed: 11/28/2016
RIG 1013 10
BP Test date: 11/11/2016
AR: 1.42 in"2 SP: 0.492 Kk/ft3
LE: 25.00 ft EM: 30000 ksi
WS: 16807.9 ft/s
Depth: (20.00 - 21.50 ft], displaying BN: 28

F@25.00 ft (60 kips) A1,2
V@25.00 ft (23.7|ft/s) F3,4

BL# BC LP FMX VMX BPM EMX ETR ER
/6" ft kips ft/s bpm ft-b (%) ft-Ib
22 2 20.25 39 17.0 1.9 383 91.1 420
23 2 20.50 40 174 34.9 391 93.1 420
24 3 20.67 40 17.5 35.0 393 93.7 420
25 3 20.83 40 17.4 34.9 392 93.3 420
26 3 21.00 40 17.7 35.0 398 94.7 420
27 4 21.13 40 17.8 34.9 404 96.2 420
28 4 21.25 40 18.0 35.0 398 94.8 420
29 4 21.38 40 18.3 34.9 400 95.2 420
30 4 21.50 40 18.2 34.7 399 95.1 420
Average 40 17.9 34.9 398 94.7 420
Std Dev 0 0.3 0.1 4 0.9 0
Maximum 40 18.3 35.0 404 96.2 420
Minimum 40 174 34.7 392 93.3 420

N-value: 7

Sample Interval Time: 13.73 seconds.



GRL Engineers, Inc.

SPT Analyzer Results PDA-S Ver. 2016.14.214 - Printed: 11/28/2016
RIG 1013 10
BP Test date: 11/11/2016
AR: 1.42 in"2 SP: 0.492 Kk/ft3
LE: 30.00 ft EM: 30000 ksi
WS: 16807.9 ft/s
Depth: (25.00 - 26.50 ft], displaying BN: 43

F@30.00 ft (60 kips) A1,2
V@30.00 ft (23.7|ft/s) F3,4

BL# BC LP FMX VMX BPM EMX ETR ER
/6" ft kips ft/s bpm ft-lb (%) ft-Ib
31 3 25.17 40 18.2 1.9 399 95.0 420
32 3 25.33 40 18.6 31.6 407 96.9 420
33 3 25.50 39 18.6 32.4 404 96.1 420
34 4 25.63 39 18.8 32.8 405 96.5 420
35 4 25.75 39 18.6 32.8 402 95.6 420
36 4 25.88 39 18.8 32.6 403 95.9 420
37 4 26.00 39 18.9 324 404 96.1 420
38 8 26.06 38 19.0 324 400 95.2 420
39 8 26.13 38 19.3 325 400 95.2 420
40 8 26.19 37 19.3 32.6 400 95.3 420
41 8 26.25 37 19.3 32.3 399 94.9 420
42 8 26.31 37 194 32.3 397 94.6 420
43 8 26.38 37 19.3 32.0 398 94.7 420
44 8 26.44 37 19.5 32.2 401 95.4 420
45 8 26.50 37 18.9 324 397 94.5 420
Average 38 19.1 324 400 95.3 420
Std Dev 1 0.3 0.2 2 0.6 0
Maximum 39 19.5 32.8 405 96.5 420
Minimum 37 18.6 32.0 397 94.5 420

N-value: 12

Sample Interval Time: 25.94 seconds.




GRL Engineers, Inc.

SPT Analyzer Results

Summary of SPT Test Results

Project: CME55 TRACK, Test Date: 11/11/2016 - CME 55LC (SN:339465)

PDA-S Ver. 2016.14.214 - Printed: 11/21/2016

FMX: Maximum Force
VMX: Maximum Velocity

BPM: Blows/Minute

EMX: Maximum Energy

ETR: Energy Transfer Ratio - Rated
ER: Hammer Energy Rating

Instr. Blows Start Final N N60 Average Average Average Average Average Average
Length Applied Depth Depth Value Value FMX VMX BPM EMX ETR ER
ft /6" ft ft kips ft/s bpm ft-lb (%) ft-lb
15.00 6-6-7 10.00 11.50 13 17 37 15.7 37.8 280 79.9 350
20.00 4-5-7 15.00 16.50 12 15 32 13.1 37.8 266 75.9 350
25.00 4-5-7 20.00 21.50 12 15 34 12.7 38.1 279 79.6 350
30.00 5-12-12 25.00 26.50 24 31 33 13.9 42.6 287 82.0 350
Overall Average Values: 34 13.9 39.7 280 79.9 350

Standard Deviation: 3 1.4 2.6 12 3.4 0

Overall Maximum Value: 38 16.6 43.9 298 85.2 350

Overall Minimum Value: 26 10.5 35.6 243 69.4 350



GRL Engineers, Inc.

SPT Analyzer Results PDA-S Ver. 2016.14.214 - Printed: 11/21/2016
CME55 TRACK 10
BP Test date: 11/11/2016
AR: 1.42 in"2 SP: 0.492 k/ft3
LE: 15.00 ft EM: 30000 ksi

WS: 16807.9 ft/s

Depth: (10.00 - 11.50 ft], displaying BN: 17

F@15.00 ft (60 Kps) ————— AT2
V@15.00 ft (23.7 ft/s) F3.4

FMX: Maximum Force EMX: Maximum Energy
VMX: Maximum Velocity ETR: Energy Transfer Ratio - Rated
BPM: Blows/Minute ER: Hammer Energy Rating
BL# BC LP FMX VMX BPM EMX ETR ER
/6" ft kips ft/s bpm ft-lb (%) ft-Ib
1 6 10.08 37 17.1 1.9 260 74.3 350
2 6 10.17 36 16.8 35.7 258 73.7 350
3 6 10.25 37 16.5 35.7 264 75.3 350
4 6 10.33 37 16.7 35.7 261 74.5 350
5 6 10.42 36 16.1 375 270 77.2 350
6 6 10.50 38 16.4 38.5 272 77.8 350
7 6 10.58 35 15.9 38.6 285 81.5 350
8 6 10.67 38 16.6 38.7 278 79.4 350
9 6 10.75 37 16.1 38.5 282 80.5 350
10 6 10.83 37 16.0 38.5 274 78.3 350
1" 6 10.92 37 16.0 38.5 278 79.4 350
12 6 11.00 37 15.5 35.6 271 77.5 350
13 7 11.07 37 15.5 35.7 275 78.6 350
14 7 11.14 38 15.5 35.8 281 80.3 350
15 7 11.21 38 15.6 36.7 282 80.6 350
16 7 11.29 37 15.2 38.7 280 79.9 350
17 7 11.36 38 15.5 38.6 288 82.3 350
18 7 11.43 38 15.7 38.8 289 82.7 350
19 7 11.50 36 14.8 38.7 272 77.8 350
Average 37 15.7 37.8 280 79.9 350
Std Dev 1 0.4 1.3 5 1.6 0
Maximum 38 16.6 38.8 289 82.7 350
Minimum 35 14.8 35.6 271 77.5 350
N-value: 13

Sample Interval Time: 28.86 seconds.



GRL Engineers, Inc.

SPT Analyzer Results PDA-S Ver. 2016.14.214 - Printed: 11/21/2016
CME55 TRACK 10
BP Test date: 11/11/2016
AR: 1.42 in"2 SP: 0.492 Kk/ft3
LE: 20.00 ft EM: 30000 ksi
WS: 16807.9 ft/s
Depth: (15.00 - 16.50 ft], displaying BN: 33

F@20.00 ft (60 kips) A1,2
V@20.00 ft (23.7 fft/s) F3,4

BL# BC LP FMX VMX BPM EMX ETR ER
/6" ft kips ft/s bpm ft-b (%) ft-Ib
20 4 15.13 33 13.4 1.9 261 74.6 350
21 4 15.25 33 14.0 37.4 271 77.4 350
22 4 15.38 35 14.6 38.5 284 81.3 350
23 4 15.50 35 14.6 38.7 279 79.7 350
24 5 15.60 31 13.0 38.6 267 76.3 350
25 5 15.70 34 13.9 38.8 265 75.8 350
26 5 15.80 34 141 38.8 268 76.6 350
27 5 15.90 33 13.8 38.3 271 77.3 350
28 5 16.00 35 14.7 35.8 273 78.1 350
29 7 16.07 34 14.3 35.8 271 77.3 350
30 7 16.14 33 13.5 35.7 268 76.6 350
31 7 16.21 30 12.4 36.9 261 74.7 350
32 7 16.29 29 11.8 38.7 263 75.0 350
33 7 16.36 29 121 38.4 264 75.6 350
34 7 16.43 29 11.6 38.9 258 73.8 350
35 7 16.50 28 11.5 38.6 257 73.5 350
Average 32 13.1 37.8 266 75.9 350
Std Dev 2 1.1 1.3 5 14 0
Maximum 35 14.7 38.9 273 78.1 350
Minimum 28 11.5 35.7 257 73.5 350

N-value: 12

Sample Interval Time: 23.74 seconds.



GRL Engineers, Inc.

SPT Analyzer Results PDA-S Ver. 2016.14.214 - Printed: 11/21/2016
CME55 TRACK 10
BP Test date: 11/11/2016
AR: 1.42 in"2 SP: 0.492 Kk/ft3
LE: 25.00 ft EM: 30000 ksi
WS: 16807.9 ft/s
Depth: (20.00 - 21.50 ft], displaying BN: 49
F@25.00 ft (60 kips) A1,2
V@25.00 ft (23.7 ft/s) F3,4
o — \—V—VA
BL# BC LP FMX VMX BPM EMX ETR ER
/6" ft kips ft/s bpm ft-lb (%) ft-lb
36 4 20.13 28 11.4 1.9 250 71.5 350
37 4 20.25 28 1.7 35.8 256 73.0 350
38 4 20.38 28 12.7 36.0 261 74.6 350
39 4 20.50 27 11.1 38.9 266 75.9 350
40 5 20.60 35 13.6 39.0 287 82.0 350
41 5 20.70 36 13.4 38.7 281 80.2 350
42 5 20.80 28 10.6 38.9 261 74.7 350
43 5 20.90 28 10.5 38.9 243 69.4 350
44 5 21.00 34 12.8 38.7 273 78.0 350
45 7 21.07 31 11.8 35.9 268 76.6 350
46 7 21.14 34 12.3 36.0 276 78.8 350
47 7 21.21 34 12.9 36.0 285 81.5 350
48 7 21.29 35 13.0 38.6 289 82.5 350
49 7 21.36 35 13.5 39.1 290 82.7 350
50 7 21.43 36 13.9 38.8 297 84.7 350
51 7 21.50 36 13.8 38.8 294 84.0 350
Average 34 12.7 38.1 279 79.6 350
Std Dev 3 1.1 1.2 15 4.2 0
Maximum 36 13.9 39.1 297 84.7 350
Minimum 28 10.5 35.9 243 69.4 350
N-value: 12

Sample Interval Time: 23.79 seconds.




GRL Engineers, Inc.

SPT Analyzer Results PDA-S Ver. 2016.14.214 - Printed: 11/21/2016

CME55 TRACK 10
BP Test date: 11/11/2016

AR: 1.42 in"2 SP: 0.492 Kk/ft3
LE: 30.00 ft EM: 30000 ksi

WS: 16807.9 ft/s
Depth: (25.00 - 26.50 ft], displaying BN: 78

F@30.00 ft (60 Kjps) A1,2

V@30.00 ft (23.7 ft/s) F3,4

__

e e

BL# BC LP FMX VMX BPM EMX ETR ER

/6" ft kips ft/s bpm ft-Ib (%) ft-Ib

52 5 25.10 29 12.5 1.9 274 78.4 350

53 5 25.20 29 12.2 3.2 267 76.2 350

54 5 25.30 28 12.6 35.9 283 80.7 350

55 5 25.40 33 14.9 40.5 293 83.6 350

56 5 25.50 33 14.2 40.2 291 83.3 350

57 12 25.54 32 13.9 42.0 292 83.4 350

58 12 25.58 35 14.5 43.4 292 83.4 350

59 12 25.63 34 14.4 434 292 83.3 350

60 12 25.67 34 14.2 43.5 290 83.0 350

61 12 25.71 35 14.7 433 298 85.2 350

62 12 25.75 32 13.2 434 289 82.7 350

63 12 25.79 34 14.2 43.6 290 82.9 350

64 12 25.83 33 141 40.1 284 81.1 350

65 12 25.88 34 15.0 40.3 292 83.5 350

66 12 25.92 35 14.6 39.8 297 84.9 350

67 12 25.96 34 14.1 43.9 287 82.1 350

68 12 26.00 34 14.5 43.1 292 83.5 350

69 12 26.04 33 13.9 43.6 289 825 350

70 12 26.08 33 14.0 43.5 293 83.7 350

71 12 26.13 33 14.1 43.6 293 83.6 350

72 12 26.17 34 14.8 43.6 295 84.2 350

73 12 26.21 32 13.6 43.1 281 80.3 350

74 12 26.25 35 14.8 401 292 83.4 350

75 12 26.29 30 13.0 40.2 276 78.9 350

76 12 26.33 33 141 40.3 283 80.9 350

77 12 26.38 29 12.8 433 277 79.2 350

78 12 26.42 28 12.2 43.4 276 78.9 350

79 12 26.46 29 12.2 434 271 77.6 350

80 12 26.50 26 12.9 43.6 264 75.3 350

Average 33 13.9 42.6 287 82.0 350

Std Dev 2 0.8 14 8 24 0

Maximum 35 15.0 43.9 298 85.2 350

Minimum 26 12.2 39.8 264 75.3 350

N-value: 24




GRL Engineers, Inc.
SPT Analyzer Results

Summary of SPT Test Results

Project: CMES5 , Test Date: 11/11/2016 - CME 55 (SN:210595)

PDA-S Ver. 2016.14.214 - Printed: 11/28/2016

FMX: Maximum Force
VMX: Maximum Velocity
BPM: Blows/Minute

EMX: Maximum Energy

ETR: Energy Transfer Ratio - Rated
ER: Hammer Energy Rating

Instr. Blows Start Final N N60 Average Average Average Average Average Average
Length Applied Depth Depth Value Value FMX VMX BPM EMX ETR ER
ft /6" ft ft kips ft/s bpm ft-lb (%) ft-lb
35.00 5-14-25 30.00 31.50 39 54 39 15.9 52.7 293 83.6 350
40.00 8-6-9 35.00 36.50 15 20 36 16.7 52.1 293 83.6 350
45.00 6-7-9 40.00 41.50 16 22 37 16.6 52.8 293 83.7 350
Overall Average Values: 38 16.2 52.6 293 83.6 350

Standard Deviation: 2 0.4 0.3 3 0.8 0

Overall Maximum Value: 41 17.0 53.1 302 86.3 350

Overall Minimum Value: 35 15.5 51.9 287 82.1 350



GRL Engineers, Inc.

SPT Analyzer Results PDA-S Ver. 2016.14.214 - Printed: 11/28/2016
CME55 30
BP Test date: 11/11/2016
AR: 1.42 in"2 SP: 0.492 Kk/ft3
LE: 35.00 ft EM: 30000 ksi
WS: 16807.9 ft/s
Depth: (30.00 - 31.50 ft], displaying BN: 42

F@35.00 ft (60 kips) A1,2
V@35.00 ft (23.7 ft/s) F3,4

FMX: Maximum Force
VMX: Maximum Velocity
BPM: Blows/Minute

EMX: Maximum Energy
ETR: Energy Transfer Ratio - Rated
ER: Hammer Energy Rating

BL# BC LP FMX VMX BPM EMX ETR ER
/6" ft kips ft/s bpm ft-Ib (%) ft-Ib

1 5 30.10 39 16.7 1.9 292 83.3 350
2 5 30.20 40 16.3 52.8 292 83.3 350
3 5 30.30 40 16.5 52.0 295 84.4 350
4 5 30.40 40 16.2 52.6 297 84.9 350
5 5 30.50 40 16.2 52.8 293 83.8 350
6 14 30.54 40 16.2 52.9 295 84.2 350
7 14 30.57 40 16.3 52.9 295 84.3 350
8 14 30.61 41 16.3 53.1 294 83.9 350
9 14 30.64 39 15.9 52.9 292 83.3 350
10 14 30.68 40 16.2 52.7 295 84.2 350
11 14 30.71 40 16.3 52.8 294 84.1 350
12 14 30.75 41 16.4 52.8 297 84.8 350
13 14 30.79 41 16.3 52.7 294 84.0 350
14 14 30.82 41 16.3 53.0 294 84.0 350
15 14 30.86 41 16.2 52.8 298 85.2 350
16 14 30.89 40 16.1 52.7 294 83.9 350
17 14 30.93 41 16.3 52.8 295 84.4 350
18 14 30.96 40 16.2 52.8 294 84.1 350
19 14 31.00 40 16.2 52.7 294 84.0 350
20 25 31.02 41 16.2 52.7 294 84.0 350
21 25 31.04 39 16.0 52.8 294 84.1 350
22 25 31.06 40 15.9 52.8 290 82.7 350
23 25 31.08 40 16.0 52.8 291 83.2 350
24 25 31.10 40 16.0 52.7 294 83.9 350
25 25 31.12 41 16.2 52.7 295 84.3 350
26 25 31.14 39 15.9 52.8 292 83.3 350
27 25 31.16 39 16.0 52.8 295 84.2 350
28 25 31.18 39 15.7 52.8 291 83.2 350
29 25 31.20 39 15.7 52.9 289 82.5 350
30 25 31.22 39 15.7 52.7 292 83.4 350
31 25 31.24 38 15.7 52.8 292 83.4 350
32 25 31.26 39 15.6 52.8 289 82.6 350
33 25 31.28 38 155 53.0 290 82.9 350




GRL Engineers, Inc.

SPT Analyzer Results PDA-S Ver. 2016.14.214 - Printed: 11/28/2016
34 25 31.30 38 15.6 52.7 290 82.9 350
35 25 31.32 38 15.7 52.5 291 83.2 350
36 25 31.34 39 15.9 52.5 298 85.2 350
37 25 31.36 38 15.6 52.7 290 82.9 350
38 25 31.38 38 15.5 52.6 287 82.1 350
39 25 31.40 38 15.6 52.4 288 82.3 350
40 25 31.42 38 15.7 52.4 292 83.5 350
41 25 31.44 39 15.6 52.4 289 82.6 350
42 25 31.46 39 15.7 52.6 294 84.1 350
43 25 31.48 39 15.5 52.4 291 83.0 350
44 25 31.50 39 15.7 52.3 292 83.5 350

Average 39 15.9 52.7 293 83.6 350

Std Dev 1 0.3 0.2 3 0.8 0

Maximum 41 16.4 53.1 298 85.2 350

Minimum 38 15.5 52.3 287 82.1 350
N-value: 39

Sample Interval Time: 49.02 seconds.



GRL Engineers, Inc.

SPT Analyzer Results PDA-S Ver. 2016.14.214 - Printed: 11/28/2016
CME55 30
BP Test date: 11/11/2016
AR: 1.42 in"2 SP: 0.492 Kk/ft3
LE: 40.00 ft EM: 30000 ksi
WS: 16807.9 ft/s
Depth: (35.00 - 36.50 ft], displaying BN: 65

F@40.00 ft (60 kips) A1,2
V@40.00 ft (23.7 ft/s) F3,4

\J

BL# BC LP FMX VMX BPM EMX ETR ER
/6" ft kips ft/s bpm ft-lb (%) ft-Ib
45 8 35.06 36 16.4 1.9 278 79.4 350
46 8 35.13 35 16.1 51.4 278 79.5 350
47 8 35.19 34 15.9 51.0 281 80.2 350
48 8 35.25 35 16.0 51.7 284 81.0 350
49 8 35.31 35 15.9 51.7 280 80.1 350
50 8 35.38 35 16.1 52.2 286 81.6 350
51 8 35.44 37 16.4 52.0 293 83.8 350
52 8 35.50 37 16.3 52.2 288 82.3 350
53 6 35.58 36 16.9 52.0 295 84.3 350
54 6 35.67 36 16.4 52.2 291 83.2 350
55 6 35.75 37 16.8 52.0 292 83.5 350
56 6 35.83 36 16.6 52.1 290 83.0 350
57 6 35.92 36 16.7 51.9 295 84.4 350
58 6 36.00 35 16.4 52.1 297 84.8 350
59 9 36.06 36 16.8 52.0 296 84.6 350
60 9 36.11 36 16.8 52.0 291 83.2 350
61 9 36.17 36 16.9 52.1 288 82.3 350
62 9 36.22 36 16.8 52.1 294 83.9 350
63 9 36.28 35 16.3 52.0 291 83.0 350
64 9 36.33 36 17.0 52.1 294 83.9 350
65 9 36.39 36 16.7 52.1 290 83.0 350
66 9 36.44 35 16.6 52.0 293 83.8 350
67 9 36.50 35 16.4 52.1 291 83.0 350
Average 36 16.7 52.1 293 83.6 350
Std Dev 1 0.2 0.1 2 0.7 0
Maximum 37 17.0 52.2 297 84.8 350
Minimum 35 16.3 51.9 288 82.3 350

N-value: 15

Sample Interval Time: 25.41 seconds.



GRL Engineers, Inc.

SPT Analyzer Results PDA-S Ver. 2016.14.214 - Printed: 11/28/2016
CME55 30
BP Test date: 11/11/2016
AR: 1.42 in"2 SP: 0.492 Kk/ft3
LE: 45.00 ft EM: 30000 ksi
WS: 16807.9 ft/s
Depth: (40.00 - 41.50 ft], displaying BN: 87

F@45.00 ft (60 kips) A1,2
V@45.00 ft (23.7 ft/s) F3,4

BL# BC LP FMX VMX BPM EMX ETR ER
/6" ft kips ft/s bpm ft-Ib (%) ft-Ib
68 6 40.08 38 16.6 1.9 299 85.4 350
69 6 40.17 38 16.5 51.4 287 82.1 350
70 6 40.25 38 16.9 51.4 298 85.0 350
71 6 40.33 38 16.8 52.2 303 86.6 350
72 6 40.42 37 16.5 52.5 294 83.9 350
73 6 40.50 38 17.0 52.7 302 86.2 350
74 7 40.57 36 16.4 52.8 289 827 350
75 7 40.64 38 16.8 52.8 296 84.7 350
76 7 40.71 37 16.6 52.9 293 83.6 350
77 7 40.79 37 16.7 52.8 297 84.7 350
78 7 40.86 36 16.5 52.9 292 83.3 350
79 7 40.93 36 16.6 52.9 291 83.2 350
80 7 41.00 38 16.7 52.8 294 84.1 350
81 9 41.06 36 16.6 52.9 289 82.5 350
82 9 41.11 38 17.0 52.8 302 86.3 350
83 9 41.17 38 16.8 52.8 296 84.4 350
84 9 41.22 37 16.4 52.9 292 83.6 350
85 9 41.28 36 16.4 52.7 291 83.1 350
86 9 41.33 36 16.2 52.9 288 82.3 350
87 9 41.39 35 16.4 52.7 293 83.7 350
88 9 41.44 37 16.7 53.0 294 83.9 350
89 9 41.50 36 16.5 52.7 293 83.6 350
Average 37 16.6 52.8 293 83.7 350
Std Dev 1 0.2 0.1 3 1.0 0
Maximum 38 17.0 53.0 302 86.3 350
Minimum 35 16.2 52.7 288 82.3 350

N-value: 16

Sample Interval Time: 23.99 seconds.



GRL Engineers,

Inc.

SPT Analyzer Results

Summary of SPT Test Results

Project: MOBILE B59 , Test Date: 11/11/2016 - Mobile B-59 (SN:N/A)

PDA-S Ver. 2016.14.214 - Printed: 11/28/2016

FMX: Maximum Force
VMX: Maximum Velocity

BPM: Blows/Minute

EMX: Maximum Energy

ETR: Energy Transfer Ratio - Rated
ER: Hammer Energy Rating

Instr. Blows Start Final N N60 Average Average Average Average Average Average
Length Applied Depth Depth Value Value FMX VMX BPM EMX ETR ER
ft /6" ft ft kips ft/s bpm ft-lb (%) ft-lb
13.00 9-12-13 10.00 11.50 25 33 38 15.3 43.6 271 79.7 340
18.00 7-12-20 15.00 16.50 32 43 37 15.1 43.5 273 80.2 340
23.00 10-10-15 20.00 21.50 25 33 39 14.9 43.1 283 83.2 340
Overall Average Values: 38 151 43.4 275 81.0 340

Standard Deviation: 1 0.2 0.6 7 2.1 0

Overall Maximum Value: 40 15.6 449 293 86.2 340

Overall Minimum Value: 36 14.6 41.8 258 76.0 340



GRL Engineers, Inc.

SPT Analyzer Results PDA-S Ver. 2016.14.214 - Printed: 11/28/2016
Mobile B59 10
BP Test date: 11/11/2016
AR: 1.42 in"2 SP: 0.492 Kk/ft3
LE: 13.00 ft EM: 30000 ksi
WS: 16807.9 ft/s
Depth: (10.00 - 11.50 ft], displaying BN: 32

F@13.00 ft (60 kipls) A1,2
V@13.00 ft (23.7 ft/s) F3,4

FMX: Maximum Force
VMX: Maximum Velocity

BPM: Blows/Minute

EMX: Maximum Energy
ETR: Energy Transfer Ratio - Rated
ER: Hammer Energy Rating

BL# BC LP FMX VMX BPM EMX ETR ER
/6" ft kips ft/s bpm ft-Ib (%) ft-Ib

1 9 10.06 31 12.1 1.9 179 52.7 340
2 9 10.11 38 155 22.8 275 81.0 340
3 9 10.17 38 15.4 38.6 278 81.8 340
4 9 10.22 39 15.7 424 277 81.4 340
5 9 10.28 39 15.4 426 279 82.0 340
6 9 10.33 39 155 42.8 280 82.3 340
7 9 10.39 38 155 427 274 80.5 340
8 9 10.44 38 15.3 434 276 81.0 340
9 9 10.50 39 15.5 432 274 80.6 340
10 12 10.54 38 15.2 434 271 79.8 340
11 12 10.58 38 15.3 436 274 80.5 340
12 12 10.63 38 15.4 432 273 80.4 340
13 12 10.67 38 15.3 438 271 79.8 340
14 12 10.71 38 15.3 437 273 80.4 340
15 12 10.75 38 15.4 44.1 265 77.9 340
16 12 10.79 38 15.2 440 262 77.2 340
17 12 10.83 39 15.6 421 270 79.4 340
18 12 10.88 39 155 438 277 81.4 340
19 12 10.92 38 15.4 428 268 78.8 340
20 12 10.96 38 15.2 425 258 76.0 340
21 12 11.00 38 15.3 436 272 80.0 340
22 13 11.04 39 15.2 435 268 78.7 340
23 13 11.08 38 15.2 445 269 79.1 340
24 13 11.12 38 15.2 441 263 775 340
25 13 11.15 38 15.2 44.2 267 78.6 340
26 13 11.19 39 15.3 43.1 273 80.2 340
27 13 11.23 39 15.3 44.1 276 81.1 340
28 13 11.27 38 15.2 437 273 80.4 340
29 13 11.31 38 15.2 446 274 80.7 340
30 13 11.35 39 15.4 424 280 82.4 340
31 13 11.38 39 15.3 4338 272 80.1 340
32 13 11.42 38 15.2 437 274 80.5 340
33 13 11.46 39 15.3 436 274 80.6 340



GRL Engineers, Inc.
SPT Analyzer Results

PDA-S Ver. 2016.14.214 - Printed: 11/28/2016

34 13 11.50 39 15.3 44.9 276 81.1 340
Average 38 15.3 43.6 271 79.7 340
Std Dev 0 0.1 0.7 5 1.4 0
Maximum 39 15.6 44.9 280 82.4 340
Minimum 38 15.2 421 258 76.0 340
N-value: 25
BN: 3 8-11-15

Sample Interval Time: 46.96 seconds.



GRL Engineers, Inc.

SPT Analyzer Results PDA-S Ver. 2016.14.214 - Printed: 11/28/2016
Mobile B59 10
BP Test date: 11/11/2016
AR: 1.42 in"2 SP: 0.492 Kk/ft3
LE: 18.00 ft EM: 30000 ksi
WS: 16807.9 ft/s
Depth: (15.00 - 16.50 ft], displaying BN: 71

F@18.00 ft (60 kips) A1,2
V@18.00 ft (23.7 ft/s) F4

o — D

N~N— Va4
BL# BC LP FMX VMX BPM EMX ETR ER
/6" ft kips ft/s bpm ft-Ib (%) ft-Ib
35 7 15.07 38 155 1.9 283 83.2 340
36 7 15.14 37 15.7 40.7 273 80.3 340
37 7 15.21 38 15.6 42.6 274 80.6 340
38 7 15.29 38 15.4 429 274 80.5 340
39 7 15.36 38 15.5 42.3 278 81.9 340
40 7 15.43 38 15.4 43.1 273 80.3 340
41 7 15.50 38 15.4 432 276 81.3 340
42 12 15.54 38 15.4 42.8 282 83.0 340
43 12 15.58 37 15.5 43.2 275 80.9 340
44 12 15.63 38 15.4 43.0 272 79.9 340
45 12 15.67 38 15.5 43.2 279 82.0 340
46 12 15.71 37 15.2 43.5 272 80.1 340
47 12 15.75 37 15.2 43.0 269 79.0 340
48 12 15.79 37 15.2 42.6 276 81.1 340
49 12 15.83 38 15.4 42.6 276 81.2 340
50 12 15.88 37 15.3 431 268 79.0 340
51 12 15.92 36 15.3 43.1 269 79.1 340
52 12 15.96 37 15.2 43.5 275 80.8 340
53 12 16.00 37 15.3 43.4 277 81.3 340
54 20 16.03 37 15.1 43.6 274 80.7 340
55 20 16.05 37 15.1 43.6 275 80.9 340
56 20 16.08 36 15.0 42.8 267 78.6 340
57 20 16.10 37 15.1 43.6 270 79.5 340
58 20 16.13 37 15.2 44.2 272 80.1 340
59 20 16.15 37 15.1 43.8 272 79.9 340
60 20 16.18 37 15.0 43.8 270 79.4 340
61 20 16.20 36 15.0 43.8 270 79.5 340
62 20 16.23 36 14.9 43.8 269 79.2 340
63 20 16.25 36 15.0 43.7 278 81.9 340
64 20 16.28 38 14.9 43.9 276 81.3 340
65 20 16.30 37 14.9 441 269 79.1 340
66 20 16.33 36 15.0 43.7 274 80.4 340
67 20 16.35 36 15.2 43.5 267 78.7 340
68 20 16.38 38 15.2 44.3 274 80.5 340
69 20 16.40 36 14.9 441 268 79.0 340
70 20 16.43 36 15.2 43.8 261 76.9 340




GRL Engineers, Inc.
SPT Analyzer Results

PDA-S Ver. 2016.14.214 - Printed: 11/28/2016

71 20 16.45 37 15.0 44.0 273 80.4 340
72 20 16.48 37 15.0 44.0 273 80.2 340
73 20 16.50 39 15.2 43.6 282 82.9 340
Average 37 15.1 43.5 273 80.2 340

Std Dev 1 0.2 0.5 4 1.3 0

Maximum 39 15.5 44.3 282 83.0 340

Minimum 36 14.9 42.6 261 76.9 340

N-value: 32

Sample Interval Time: 52.53 seconds.



GRL Engineers, Inc.

SPT Analyzer Results PDA-S Ver. 2016.14.214 - Printed: 11/28/2016
Mobile B59 10
BP Test date: 11/11/2016
AR: 1.42 in"2 SP: 0.492 Kk/ft3
LE: 23.00 ft EM: 30000 ksi
WS: 16807.9 ft/s
Depth: (20.00 - 21.50 ft], displaying BN: 106

F@23.00 ft (60 kipls) A1,2
V@23.00 ft (23.7 ft/s) F4

BL# BC LP FMX VMX BPM EMX ETR ER
/6" ft kips ft/s bpm ft-Ib (%) ft-Ib

74 10 20.05 38 14.9 1.9 277 81.4 340
75 10 20.10 39 14.9 426 271 79.7 340
76 10 20.15 39 14.8 43.0 274 80.5 340
77 10 20.20 39 15.3 2.4 287 84.5 340
78 10 20.25 40 15.1 42.2 288 84.8 340
79 10 20.30 39 15.2 42.0 288 84.6 340
80 10 20.35 38 15.2 41.6 289 84.9 340
81 10 20.40 39 14.9 41.7 281 82.7 340
82 10 20.45 39 15.2 41.3 288 84.7 340
83 10 20.50 39 15.0 42.4 284 83.7 340
84 10 20.55 39 15.1 4238 284 83.4 340
85 10 20.60 40 15.1 418 285 83.9 340
86 10 20.65 38 15.1 4238 279 82.1 340
87 10 20.70 39 14.9 423 282 82.8 340
88 10 20.75 39 15.2 421 286 84.0 340
89 10 20.80 38 15.0 429 278 81.7 340
90 10 20.85 39 14.9 427 283 83.3 340
91 10 20.90 40 15.2 426 293 86.0 340
92 10 20.95 39 15.1 426 292 86.0 340
93 10 21.00 39 14.9 429 287 84.3 340
94 15 21.03 39 15.0 425 290 85.4 340
95 15 21.07 39 15.1 425 293 86.2 340
9 15 21.10 39 14.9 428 284 83.6 340
97 15 21.13 39 15.0 434 286 84.1 340
98 15 2117 38 15.0 42.8 288 84.6 340
99 15 21.20 38 14.9 44.2 283 83.3 340
100 15 21.23 37 14.6 435 281 82.7 340
101 15 21.27 39 15.0 435 286 84.1 340
102 15 21.30 39 147 4338 278 81.8 340
103 15 21.33 39 14.9 43.9 280 82.4 340
104 15 21.37 39 14.9 434 283 83.3 340
105 15 21.40 39 14.6 434 278 81.9 340
106 15 21.43 38 14.8 44.2 274 80.6 340
107 15 21.47 39 14.8 4338 271 79.7 340
108 15 21.50 39 14.6 43.8 270 79.3 340




GRL Engineers, Inc.
SPT Analyzer Results

Average
Std Dev
Maximum
Minimum

BN: 83 8-12-17

39

40
37

14.9

0.2

15.2

14.6
N-value: 25

PDA-S Ver. 2016.14.214 - Printed: 11/28/2016

431

0.6
44.2
41.8

Sample Interval Time: 70.86 seconds.

283

6
293
270

83.2

1.8
86.2
79.3

340

0
340
340
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SOIL LEGEND 2 - -2/21/20 17:13 - C:\USERS\DENISE.VANCE\DESKTOP\LOWER SUNSHINE DAM SOIL DRILL LOGS.GPJ

UNIFIED SOIL CLASSIFICATION (ASTM D-2487-98)

MATERIAL

GROUP

TYPES CRITERIA FOR ASSIGNING SOIL GROUP NAMES SYMBOL SOIL GROUP NAMES & LEGEND
GRAVELS CLEAN GRAVELS C,24AND1=C.<3 GW WELL-GRADED GRAVEL
9 AT

9 >50% OF COARSE | 7T NE® C,<4AND/OR1>C,>3 GP | POORLY-GRADED GRAVEL [f32.%2
o CZ) FRACTION RETAINED e
‘g P g ON NO 4. SIEVE GRAVELS WITH FINES FINES CLASSIFY AS ML OR CL GM SILTY GRAVEL ... »

W w

zZZ % >12% FINES FINES CLASSIFY AS CL OR CH GC CLAYEY GRAVEL

<< 5

v

Lu -

fﬂﬂﬁg SANDS CLEAN SANDS C,26AND 1=C.<3 SW WELL-GRADED SAND
(%] o\° 0,

3 z <5% FINES C,<6AND/OR1>Cc>3 SP POORLY-GRADED SAND
SA >50% OF COARSE
O FRACTION PASSES

ONNO4.SIEVE | SANDS AND FINES FINES CLASSIFY AS ML OR MH SM | SILTY SAND
>12% FINES FINES CLASSIFY AS CL OR CH SC CLAYEY SAND
SILTS AND CLAYS PI>7 AND PLOTS>"A" LINE CL LEAN CLAY

4] INORGANIC
O ww LIQUID LIMIT<50 PI>4 AND PLOTS<"A" LINE ML SILT
D> i .
B % (% ORGANIC LL (oven dried)/LL (not dried)<0.75 oL ORGANIC CLAY OR SILT F— —
z< g =
=3 7
XN SILTS AND CLAYS PIPLOTS >"A" LINE CH FAT CLAY
Q80 INORGANIC

% he LIQUID LIMIT>50 PIPLOTS <"A" LINE MH ELASTIC SILT

[ N

ORGANIC LL (oven dried)/LL (not dried)<0.75 OH ORGANIC CLAY OR SILT .
HIGHLY ORGANIC SOILS PRIMARILY ORGANIC MATTER, DARK IN COLOR, AND ORGANIC ODOR PT PEAT _J______b__b__

OTHER MATERIAL SYMBOLS

SAMPLE TYPES

.| Topsoil

Y with Clay

ela| with Silt

Auger Cuttings

Low to High Plasticity Clay

Poorly Graded Gravelly Sand

Well Graded Gravel

Well Graded Gravel

/ Poorly Graded Sand ;| Sand
with Clay .
Clayey Sand Silt
Sandy Silt @74 Well Graded Gravelly Sand
5
o

Gravelly Silt

Roadbase

Boulders and Cobble

Modified California
Sampler - Phase Il

=

Modified California
Sampler - Phase |
(3" OD)

(2-1/2" OD)
==
% Grab Sample
A
Split Spoon Sampler Split Spoon Sampler
- Phase Il (2" OD) - Phase | (2" OD)
Shelby Tube -
Phase | & Il
(3" 0D)
ADDITIONAL TESTS
CA - CHEMICAL ANALYSIS (CORROSIVITY) SwW - SWELL TEST
CD - CONSOLIDATED DRAINED TRIAXIAL TC - CYCLIC TRIAXIAL
CN - CONSOLIDATION v - TORVANE SHEAR
Ccu - CONSOLIDATED UNDRAINED TRIAXIAL uc - UNCONFINED COMPRESSION
Ds - DIRECT SHEAR (1.5 - (WITH SHEAR STRENGTH
PP - POCKET PENETROMETER (TSF) INKSF)
(3.0 - (WITH SHEAR STRENGTH IN KSF) uw - UNCONSOLIDATED
RV } RVALUE UNDRAINED TRIAXIAL
SA - SIEVEANALYSIS: % PASSING WA - WASHANALYSIS
#200 SIEVE (200%) - (WITH % PASSING NO.
(200) (WITH % PASSING NO. 200 SIEVE)
200 SIEVE

z WATER LEVEL AT TIME DRILLING, OR AS
SHOWN

! WATER LEVEL AT END OF DRILLING, OR AS
= SHOWN

1 WATER LEVEL AFTER 24 HHOURS, OR AS
= SHOWN

A=COM

Job No. 60429259

LEGEND TO SOIL DESCRIPTIONS
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PROJECT NAME: Plum FRS No. 2 Rehabilitation

DATES DRILLED: 1/9/20 - 1/9/20

PROJECT NO: 60615067

SURFACE ELEVATION (ft): 662.21

LOCATION: Kyle, TX

TOTAL DEPTH (ft): 30

LOG NO: 008-19
PAGE 1 OF 1 AZCOM

DRILL COMPANY / DRILLER: Total Support Services / Chris Rios

GROUNDWATER LEVELS:

LOGGED BY: M. Link

DRILL EQUIP: CME 45b

\/ AT TIME OF: 18.50 ft/ Elev 643.71 ft

CHECKED BY: L. Finnefrock

DRILL METHOD: Hollow Stem Auger

VW AT END OF DRILLING 28.10 ft/ Elev 634.11 ft

HOLE LOCATION: Embankment Crest

BIT SIZE/TYPE: 7.5" OD Hollow Stem Auger

AFTER DRILLING ---

LATITUDE (deg) _ 13908370.45(t)
or NORTHING (ft):

CASING DEPTH (ft bgs): N/A

COMPLETION: Cement Bentonite Grout

LONGITUDE (deg) 2330058.802(ft)
or EASTING (ft):

AECOM-SMART-SOIL-LAB-ELEV_SOIL_PP+TV_GW - URS_DENVER STD US LAB.GDT - 5/26/21 17:27 - C:\USERS\LANCE.FINNEFROCK\ONEDRIVE - AECOM DIRECTORY\PROJECTS\TSSWCB - 5 DAMS\07. PLUM 2\01. FIELD & LAB\06. GINT LOGS\PLUM 2 LOGS_2021.!

SOIL SAMPLES LABORATORY TESTING RESULTS
£ — | .
5|z |8 w o gl MATERIAL DESCRIPTION *le |E 22| o
= E o2 of e z | & g |2 |2 3| ~ 0|~
< o > > 5 L > é 2|2 - o >8R
o | 4 |2 FS d3g | & | & AND REMARKS 23 = | B8] _|838|8
W 0 ||l w3 3y ~ | W O |=C|z | E| |2 |S|tojde
o — — O w > E |s€|5 - = w|=|('o|: o
o az =z ¥ [e) Cal= s |2 |>|a [2Q]>5
=l 22 | 3% |88 A IR
0 || &% nZ | & |« b |28leel S|a |0 | |f2|oa
] b Hard, moist, dark brown with light grayish tan, CLAY, 7
| + - 1 45+ | 75 fine gravel, trace organics, subangular, trace calcium / 175
660 | i nodules and trace shell fragments, (CH), (FILL) / ’
I S ss 5-10-10 86 /
2 (20) Becomes dry, light gray, subrounded, trace burnt / 13.6
- 1 I orange pockets, and trace black v-ing, (FILL) /
5 P 45+ | 50 Becomes moist, dark brown, iron oxide staining, and
m ] 3 ’ trace 1/4" to 1/2" gravel, (FILL) 176
- _4 7 Hard, moist, light gray to tan, CLAY, trace organics,
655 I i ss trace calcium nodules, trace burnt orange pockets, and
— 4 4.5+ | 86 — trace black specks, (CL-CH), (FILL) 7] 115
| + Gravel, rounded, black striation, thumb sized chalk /7
1 R | s [Lpocket. (FILL)
s 5 ast) 7 Hard, dry to moist, brown, CLAY, fine gravel, trace 17.4
| ] 10 _‘ sand, trace organics, trace black pockets and calcium r
nodules, (CH), (FILL)
- 1 Dark brown and light grayish tan, CLAY, (CL-CH),
650 |- - (RESIDUUM)
Hard, moist, CLAY, Crumbly, heavy white chalk/calcium
- 1 pockets, burnt orange pockets, black nodules, (CL-Ci—‘),
i L . 86T 45+ | 50 (RESIDUUM) 98
15 Hard, moist, CLAY, fine gravel, rounded to subangular, ’
- . 1/4"-1/2" subangular and rounded gravel, trace shell
e _ fragments, sandy, (CL-CH), (RESIDUUM)
645 | -
B 1 Y - ___
| + - sSs 4-10-12 100 Hard, moist, tan to light gray, CLAY, trace burnt
20 7 (22) orange/red compacted layer, trace calcium nodules, 18.7
| ] trace blue/black spots, (CL-CH), (RESIDUUM)
640 | -
B 1 -t o\ __
| + 4 S 6-10-10 100 Hard, moist, tan to light gray, CLAY, trace calcium
25 8 (20) nodules, blue/black spots, (CL-CH), (RESIDUUM) 22.1
Ik 7_ —
| 635 | -
I A 4
1 1 S e e S S
| + - S 7-10-14 100 Hard, moist, tan to light gray, CLAY, trace calcium
30 9 (24) nodules, trace blue/black spots, tan color becomes 22.2

burnt orange in places, trace orange/iron powder/filings;
(CL-CH), (RESIDUUM)

Bottom of hole at 30.0 feet.

\




PROJECT NAME: Plum FRS No. 2 Rehabilitation

DATES DRILLED: 1/27/20 - 1/27/20

PROJECT NO: 60615067

SURFACE ELEVATION (ft): 662.38

LOCATION: Kyle, TX

TOTAL DEPTH (ft): 35

LOG NO: 009-19
PAGE 1 OF 1 AZCOM

DRILL COMPANY / DRILLER: Total Support Services / Chris Rios

GROUNDWATER LEVELS:

LOGGED BY: M.Lyons

DRILL EQUIP: CME 45b

AT TIME OF: --- Dry

CHECKED BY: L. Finnefrock

DRILL METHOD: Hollow Stem Auger

AT END OF DRILLING --- Dry

HOLE LOCATION: Embankment Crest

BIT SIZE/TYPE: 7.5" OD Hollow Stem Auger

Y AFTER DRILLING 16.31 ft/ Elev 646.07 ft

LATITUDE (deg) 13907884 .65(t)
or NORTHING (ft):

CASING DEPTH (ft bgs): N/A

COMPLETION: Piezometer

LONGITUDE (deg) 2330266.073(ft)
or EASTING (ft):
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SOIL SAMPLES LABORATORY TESTING RESULTS
g € 12 2 MATERIAL DESCRIPTION z S S
o m (%] = < o |£ o
| EE 5|5 |8|> Sz 18| _[2]=| |22l3s
o w o 2 om o | AND REMARKS % e £ Sl |se|8
= w ws l53=) — w O] ==|E £ >4 |[R|FO a2
] I == ] 18} > E |sE|S — 5 w | = gl o
| 3o | 3% |8 |38 A EC RN IR ER N
®S5|8GC Zs €
0 |5 % BZ | & | & b 1288 S|a |6 |3 |E20a
- b Moist, dark brown to black, subangular, CLAY, much 7
i T - 1 40 | 85 orgqnics, trace fine gravel, high plasticity, increa}sing / 18301161 65 | 41| 0 | 6 | 94 |58.1
calcite nodules toward base, slight orange mottling, ‘//
660 & sS | 10-11-11 \_(CH), (FILL) /
B - 2 (22) 83 Very stiff, dry, light brown to tan, subangular, silty 9.7 40 | 20 89.8
B ] CLAY, much fine to coarse gravel, strong HCL reaction,
| I l \_abundant calicte nodules, (ML), (FILL) /
5 P P T N T T N T R T
45+ | 69 Slightly moist, dark brown, subrounded to subangular,
B ] 3 CLAY, trace organics, trace fine to medium gravel, 16.7]122.4 68 | 43 | 2.3 11.8185.9/46.4
| I increasing clay content, abundant calcite nodules,
655 4 SS 6'(1206)10 92 \ (CL-CH), (FILL) /_ 142
Very stiff, slightly moist, CLAY, S.A.A., (CL-CH), (FILL)
- . o " Moist to slightly moist, light brown to orange, CLAY, 7
- 4.5+ | 50 high plasticity, abundant iron staining, gray mottling, /
B 1 10 S trace gypsum crystals, (CH), (FILL) % 20.1128.3 74 | 50 975
I O O O 7
- 1 l p Moist, light gray to dark gray, CLAY, strong HCL
B - 425 | 67 reaction, abundant calcite nodules, abundant iron
B 1 15 6 nodules, decreases toward base, (CL-CH), (FILL) 20.5| 118 60 | 34 | 3.2 116.2/80.6|48.5
I A\ 4
645 I n
L ss 8-8-10 100 | Very stiff, very moist, light brown, CLAY, abundant 7
B 1 20 7 (18) calcite nodules, abundant iron staining, (CH), / 12.9
) (RESIDUUM) /
640 I ] %
A o ~ Slightly moist, light brown to tan, CLAY, high plasticity, /
- 45+ | 77 no calicite nodules, iron staining, gray mottling, (CH), /
S R 8 (RESIDUUM) / 23 |128.7 50 | 29 86.4
o q o ~ Slightly moist, CLAY, S.AA. gray clay seams and iron /
LT %0 7 9 4.5+ | 79 staining, (CH), (RESIDUUM) % 19.7|122| 73 | 48 | 0 |21 |97.9|485
630 I n %
- SS 7-13-15 100 * Very stiff, slightly moist, CLAY, SAA,, (CH), /
-1 35 70 28) (RESIDUUM) / 21

Bottom of hole at 35.0 feet.




PROJECT NAME: Plum FRS No. 2 Rehabilitation

DATES DRILLED: 1/27/20 - 1/27/20

PROJECT NO: 60615067

SURFACE ELEVATION (ft): 662.20

LOCATION: Kyle, TX

TOTAL DEPTH (ft): 45

LOG NO: 010-19
PAGE 1 OF 2 AZCOM

DRILL COMPANY / DRILLER: Total Support Services / Chris Rios

GROUNDWATER LEVELS:

LOGGED BY: M.Lyons

DRILL EQUIP: CME 45b

AT TIME OF: --- Dry

CHECKED BY: L. Finnefrock

DRILL METHOD: Hollow Stem Auger

AT END OF DRILLING --- Dry

HOLE LOCATION: Embankment Crest

BIT SIZE/TYPE: 7.5" OD Hollow Stem Auger

AFTER DRILLING ---

LATITUDE (deg) _ 13907469.01(ft)
or NORTHING (ft):

CASING DEPTH (ft bgs): N/A

COMPLETION: Cement Bentonite Grout

LONGITUDE (deg) 2330416.031(ft)
or EASTING (ft):
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SOIL SAMPLES LABORATORY TESTING RESULTS
£ — | .
& s 3 ) ) < MATERIAL DESCRIPTION = |lo |E oF
ElE |2 2F = z | & z |5 |2 3 £ole<
< o || >uw 3 T N < |8 Q s | & 2 >aR
o | 4 (2 FE qm | & | & AND REMARKS 22 |2 | 2|8 |838]82
° |4l ©3 by O|=S|lz |E| 2| T |8 |2olde
o | a2 o w | > El=elS5 |F|&£|W|>=|'o| s
w | 2 =z ¥ | © g2 |z |S|>|a|2Sl~5
5| 22 | 32 |8 ¢ A IR
0 5| o% nZ | & |« b |28leel S|a |0 | |f2|oa
] b Very stiff, moist, dark black brown, subrounded, CLAY, 7
| + - 1 45+ | 83 much organics, trace coarse gravel, increasing calcite / 19.9
nodules towards base, light brown mottling toward base, // ’
660 - CH), (FILL 717
ss 8-9-12 N G
| + - 2 21) 83 Stiff, dry, light brown tan, subrounded to subangular, 8.3
silty CLAY, much fine to medium gravel, abundant
- _1 calcite nodules, trace iron staining, low plasticity, (ML)/ /
I ! 1 '; 45+ |7 | VLW ___ I / 126
Stiff, moist, CLAY, 0-11": S.A.A. trace iron nodules, A 29
- I \ increasing coarse gravel r ’
655 | . ST 445+ 58 11-16": (CH) Dark brown/black, high plasticity clay, |
4 ' \ lrace calcite nodules, trace coarse gravel, (CH), (FILL) 125
| I Stiff, moist, light brown tan, CLAY, decreasing silt 7
| | SSS 5(?61)0 78 | content, abundant calcite nodules, trace iron staining, | / 143
" 1 \CLFL) BN
| ] Stiff to very stiff, moist, CLAY, 0-8.25": (CH) Dark /
brown/black, high plasticity clay, trace calcite nodules, /
- 1 7] gray mottling /
650 | 4 8.25-14": (CH) Tan/Light brown, high plasticity, gray /
mottling, abundant iron staining, (CH), (FILL) /
BRI St very rmoist, ight brown tan, GLAY, SAA, rayers,—/
L o h 6 4.0 | 67 (CH), (FILL) / 253
I S v/ B~ v oo | Sff, moist,light brown ian, CLAY, SAA. blackand _ —/
20 7 (12) gray mottling, trace gypsum crystals, (CH), (FILL) / 11.7
640 | - %
R IR Siff, moist,light brown t;n,—czxy,—smi—nae;smg“/
| x 8 40 | 63 coarse grained calcite nodules, (CH), (FILL) / 14.4
25 /
| B N /
| 635 L - %
/- l o "~ Stiff, moist, light brown tan, CLAY, S.AA. increase iron - /
| x N 9 4.5+ | 56 staining, no calcite nodules, gray/black mottling, (CH), / 237
30 (RESIDUUM) % '
630 | - %
- o " Stiff, moist, light brown tan, CLAY, SAA, (CH), /
L o 10 45 | 79 (RESIDUUM) / 247
3 7

(Continued Next Page)




PROJECT NAME: Plum FRS No. 2 Rehabilitation

DATES DRILLED: 1/27/20 - 1/27/20

PROJECT NO: 60615067

SURFACE ELEVATION (ft): 662.20

LOCATION: Kyle, TX

TOTAL DEPTH (ft): 45

PAGE 2 OF 2

LOG NO: 010-19

A=COM

SOIL SAMPLES LABORATORY TESTING RESULTS
£ — | .
& s 3 %) ) e MATERIAL DESCRIPTION = |lo |E oF
E| E |5 B = z | & z |5 |2 5 £512~
< o |5 >Ww Z I N 3|2 S| 3 RS
> w || 2 im o i3 AND REMARKS % 196 ZlE S|4 |826
w o L w = Qu — w GRS 1S RS X%) & »
o _ =2 ©3 w > E =25 S| 2|m|S|al7s
w gl =2 =z ¥ | © 2152 |18 |=>|al|wg|L8
| 22 5> g1 |52 E5l 38|82 w2
35 |6 o< nZ | & |« b |28|eel S|lalo s |Z2ow
T Stiff, moist, light brown tan, CLAY, S.A.A., (CH), 7
. + - (RESIDUUM) (continued) /
625 L /
T Ss 5.5-12 100 | Stiffs moist, light brown tan, CLAY, SAA last 5" /
40 11 (17) transition into light gray/olive gray, (CH), (RESIDUUM) / 21.5
620 |- - %
IS e 7
I ] l p Hard, dry to slightly moist, dark gray olive gray, CLAY,
| + - 12 4.5+ | 60 medium plasticity, slight bedding layers, (CL-CH), 178
45 (RESIDUUM) :
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Bottom of hole at 45.0 feet.




PROJECT NAME: Plum FRS No. 2 Rehabilitation

DATES DRILLED: 12/11/19 - 12/11/19

PROJECT NO: 60615067

SURFACE ELEVATION (ft): 661.24

LOCATION: Kyle, TX

TOTAL DEPTH (ft): 60

LOG NO: 011-19
PAGE 1 OF 2 AZCOM

DRILL COMPANY / DRILLER: Total Support Services / Chris Rios

GROUNDWATER LEVELS:

LOGGED BY: M. Link

DRILL EQUIP: CME 45b

\/ AT TIME OF: 27.50 ft/ Elev 633.74 ft

CHECKED BY: L. Finnefrock

DRILL METHOD: Hollow Stem Auger

W AT END OF DRILLING 27.50 ft/ Elev 633.74 ft

HOLE LOCATION: Embankment Crest

BIT SIZE/TYPE: 7.5" OD Hollow Stem Auger

Y AFTER DRILLING 46.06 ft / Elev 615.18 ft

LATITUDE (deg) 13907217.96(t)
or NORTHING (ft):

CASING DEPTH (ft bgs): N/A

COMPLETION: Piezometer

LONGITUDE (deg) 2330293.584(ft)
or EASTING (ft):
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SOIL SAMPLES LABORATORY TESTING RESULTS
£ — | .
5|z |8 w o gl MATERIAL DESCRIPTION *le |E 22| o
= E S| o e z | & |3 |2 3| - Z9o|E~
< &=l zZm 5 . o> Sleglz | =28 AR
= b (o F2 3G T | & AND REMARKS SE¥IZ |ElE S |sldsg|8
— w ws l53=) [ w o |32z Elx|J|S|co|8e
o — — ] 18} > E |sE[5 ' =2 w | = (=2 -]
o oz = ¥ @) [l - O > o |0 5
=l 22 | 3% |88 A IR
0 5| o% nZ | & |« b |28leel S|a |0 | |f2|oa
s b Very stiff to hard, moist, brown to dark brown, CLAY, 7
660 | - 1 4-4.5+ 88 organics, trace fine gravel, iron oxide staining, trace / 16.8
shell fragments, trace dry 1/4" layers with gray-brown '
- 1 ss 4-4-6 dry soil and calcium pockets, (CH), (FILL) //<‘
| i - 2 (10) 61 Hard, dry, light gray to tan, CLAY, medium gravel, 8.5
angular to subangular, trace gray-black pockets at
- I sample bottom, powdery. Grades to harder and drier
5 ST 45+ | 56 from 4 to 6 feet, (CL-CH), (FILL)
o . 3 : 10 [129| 34 | 20 | 4.3 |27.6|68.1| 29
655 |
P
B + _1 4 45+ | 73 14.7
I ss 446 gg | Verystiff to hard, moist, brown to dark brown, high 7
10 5 (10) plasticity, CLAY, trace sand, trace fine gravel, calcium A 13.3
- ] nodules, gray-black pockets, shell fragments, no
650 | i organics. Soil is tan at 1.5" of soil. Grades to less moist
and less plasticity after 13'., (CH), (FILL)
| I N Very stiff to hard, moist, tan to light gray, CLAY, trace
B fine gravel, iron oxide staining, trace black
- 1 —\_specks/nodules, malleable, (CL-CH), (FILL) /]
| r — Z 3-40| 77 Very stiff to hard, moist, tan to light gray, CLAY, trace 205
15 fine gravel, iron oxide staining, trace black ’
- . specks/nodules, malleable, (CL-CH), (FILL)
645 | E
-1 o " Moist, tannish brown to gray, CLAY, trace fine gravel, 7
| r .75-4.%5 90 iron oxide staining, trace black specks/pockets, calcite /
20 7 nodules/pockets, (CH), (FILL) % 92 127.9 55 | 36 828
640 | E %
R S o I A e S A %
B + . SS 3-5-7 100 Very stiff to hard, moist, tan to light gray, CLAY, trace
25 8 (12) fine gravel, iron oxide staining, trace black 19.8
- ] specks/nodules, malleable, (CL-CH), (FILL)
635 | E
roT ] \ 4
i . . .
| i —l 9 p.25-3.5 83 [\ Stiff, gray, CLAY, gray/black pockets, (CH), (FILL) /—/ 19.4
30 Gray to dark brown, CLAY, trace fine gravel, trace shell /
B ] fragments, (CH), (FILL) /
630 | /
R I I e e O 7
B + Ss 4-4-8
35 10 (12) 100 173

(Continued Next Page)




PROJECT NAME: Plum FRS No. 2 Rehabilitation

DATES DRILLED: 12/11/19 - 12/11/19

PROJECT NO: 60615067

SURFACE ELEVATION (ft): 661.24

LOCATION: Kyle, TX

TOTAL DEPTH (ft): 60

LOG NO: 011-19

PAGE 2 OF 2

A=COM

SOIL SAMPLES LABORATORY TESTING RESULTS
£ — | .
5|z |8 w o gl MATERIAL DESCRIPTION *le |E 22| o
= E o2 of g z < g |2 |2 3| - Z9o|E~
< &=l zZm S . o> Sleglz | =28 RS
= b (o F2 3G T | = AND REMARKS SE¥IZ |ElE S |s 85|85
w w I5%=] [ w O [=%=|% El x|l |R |59
d — =2 ] 18} > E |=€ ' =2 w | = o+ o
o oz = ¥ (@) Sl 2 Re) O > o |0 5
=l 22 | 35 |88 A I AR A
3B 6| o nZ | & |« o |28|eel S|a |0 |5 |E2|ox
B ] Very stiff, moist, tannish brown to gray, CLAY, trace
625 | E organics, trace fine gravel, calcite pockets, black/gray
pockets/nodules, malleable, (CL-CH), (FILL)
- 1 N (continued)
B 1 . ST Hard, moist, tan to light gray, CLAY, trace gypsum
| i 45+ | 48 crystals forming in gray clay, trace black
40 1 smears/specks, (CL-CH), (RESIDUUM) 22.3123.9 73 | 48 94.3
620 |- e
-1 o " Hard, dry to moist, gray to dark gray, CLAY, flakey,
| i - 12 4.5+ | 65 compacted/bedding layers, powdery at breaks, (CL-CH), 16.6
45 (RESIDUUM) :
615 | - A 4
I ss | 7-16-18 100 | Hard, dry to moist, gray to dark gray, CLAY, SAA.
i | 50 13 (34) trace gypsum nodules, gypsum pocket accompanied 16.3
- ] with softer light gray powdery material, (CL-CH),
610 L | (RESIDUUM)
- ST 45+ [ 100 | " Dry, white to light gray SHALE: Weak to extremely
B + = é‘é 5073 133 weak, very fine grained, fissile, trace gypsum crystals, 5.6 |147.9
55 15 breaks down to silty clay 2
605 |- e
| -/ SS 50/2" 100 11
B . 16
60
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Bottom of hole at 60.0 feet.




PROJECT NAME: Plum FRS No. 2 Rehabilitation

DATES DRILLED: 1/21/20 - 1/22/20

PROJECT NO: 60615067

SURFACE ELEVATION (ft): 662.37

LOCATION: Kyle, TX

TOTAL DEPTH (ft): 60

LOG NO: 012-19
PAGE 1 OF 2 AZCOM

DRILL COMPANY / DRILLER: Total Support Services / Chris Rios

GROUNDWATER LEVELS:

LOGGED BY: L. Cartwright

DRILL EQUIP: CME 45b

AT TIME OF: --- Dry

CHECKED BY: L. Finnefrock

DRILL METHOD: Hollow Stem Auger

AT END OF DRILLING --- Dry

HOLE LOCATION: Embankment Crest

BIT SIZE/TYPE: 7.5" OD Hollow Stem Auger

AFTER DRILLING ---

LATITUDE (deg) _ 13906968.31(ft)
or NORTHING (ft):

CASING DEPTH (ft bgs): N/A

COMPLETION: Cement Bentonite Grout

LONGITUDE (deg) 2330049.478(ft)
or EASTING (ft):
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T

SOIL SAMPLES LABORATORY TESTING RESULTS
£ — | .
& s 3 ) ) < MATERIAL DESCRIPTION = |lo |E oF
E | E 2] £% = z | & g |5 |2 % -
< o || >uW 3 w N < 3|2 S|z 22%lae
S | w o Fo o |l e |z AND REMARKS sRS |2 | £ |2 |4 |82(8S
Wl o |u w3 8% | = |4 |28z |E|a| |8 |ro|8e
= ol =22 ©3 w | > E |==|5 |2 |lw|S|ralrs
W al == =z ¥ | © 2152 |18 |=>|a|«wg8|sL8
| 22 5> g1 = 2E8g| 3| 8|8 |2 W2
0 || &% nZ | & |« b |128es| S|a o s |E2loa
- b Very stiff, moist, dark brown, subangular, CLAY, much 7
- - 1 45+ | 73 organics, trace fine to coarse gravel, trace shell / 18.9
-1 fragments,, (CH), (FILL) 7/
660 SS 11-12-13 89 Hard, dry, tan light gray, subangular, CLAY, trace
B B 2 (25) organics, fine gravel, crumbly, shell fragments, trace 12.7
t _chalk. trace iron staining, (CL-CH), (FILL)_ _ _ _ _
- 1 5 J_ p Tan to white, CLAY, calcite deposits, iron staining, 7
| 1 3 4.5+ | 54 gypsum crystals, trace dark brown specks, (CH), (FILL) / 23
i Z,
- 1 sSs 8-7-11 89 Tan light gray, CLAY, trace organics, fine gravel,
655 I B 4 (18) crumbly, shell fragments, trace chalk, trace iron 10.5
a _staining, (CL-CH), (FILL)
1 . ST Very stiff, moist, dark brown dark tan, CLAY, trace
| i 5 4.5+ | 50 gravel, trace iron stains, chalk, shells, (CL-CH), (FILL) 193
10
650 I n
S o " Moist, tan to light gray, subangular, CLAY, trace fine to
- - 6 325 | 83 coarse gravel, iron staining, trace black mottling, trace 17
B 1 15 shell fragments,, (CL-CH), (FILL)
645 I n
L ss 235 100 | Moist, light gray to dark gray, CLAY, trace fine to coarse:
B 1 20 7 (8) gravel, trace shell fragments, abundant iron staining, 19.9
| | (CL-CH), (FILL)
640 I ]
o q " Tan to white, CLAY, calcite deposits, iron staining,
- ST 4.5+ | oo gypsum crystals, trace dark brown specks, (CL-CH),
B 1 25 8 (FILL) 23.1
+ i
| 635 | n
o o " Light gray to dark gray, CLAY, trace fine gravel, gray
- - 9 3.0 | 81 mottling, iron staining, wood chips, trace shell 212
- ].30 fragments, (CL-CH), (FILL) :
630 I n
- ss 6-8-12 100 | Light dlive to gray, CLAY, trace fine gravel, dark gray
- B 10 (20) mottling, trace iron staining, trace chalk, (CL-CH), 21.1
I (FILL)

(Continued Next Page)




PROJECT NAME: Plum FRS No. 2 Rehabilitation

DATES DRILLED: 1/21/20 - 1/22/20

PROJECT NO: 60615067

SURFACE ELEVATION (ft): 662.37

LOG NO: 012-19

PAGE 2 OF 2 I~
LOCATION: Kyle, TX TOTAL DEPTH (ft): 60 A-COM
SOIL SAMPLES LABORATORY TESTING RESULTS
£ — | .
5|z |8 w o gl MATERIAL DESCRIPTION *le |E 22| o
E FE S| af g z | & |3 |2 3| ~ So|lSE=
< a |>| >4 5 w > < |2~ = S |3 B 2| B
S | w o |o| Fo o |le |z AND REMARKS sRS |2 | £ |2 |4 |82(8S
4 0wl w3 e = N 0 == E|ls|a|R|20a2
o o a2 ©3 w | > = =!8 S| 2|lwm|S|'o|lr5
z| a2 =z X | © g2 |z |S|>|a|2S8]>5
=l 22 | 35 |88 A I AR A
3B 6| o nZ | & |« o |28|eel S|a |0 |5 |E2|ox
- 1 Light olive to gray, CLAY, trace fine gravel, dark gray
- - mottling, trace iron staining, trace chalk, (CL-CH),
I ] (FILL) (continued)
625 I n
- o " Tan to light gray, CLAY, trace fine gravel, calcite
- 1 45+ | 88 nodules, trace iron staining, gypsum present, (CL-CH), 239
B 1 40 (RESIDUUM) ’
620 I ]
S o " Hard, dark gray, CLAY, (CL), (RESIDUUM)
A 12 4.5+ 88 182
45
615 n
S o " Dry, tan with gray, CLAY, trace calcite and iron, (CL),
i T 13 45+ | 71 (RESIDUUM) 185
50
610 I ]
S sS 50/5" 156 | Dry, light gray SHALE: Weak, trace pink shell 4.1
| i - 14 fragments, breaks down to lean clay (CL)
55
605 I ]
I ?g 50/3" 100 No shell fragments present, strong HCI reaction 43
1 e0
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Bottom of hole at 60.0 feet.




AECOM-SMART-SOIL-LAB-ELEV_SOIL_PP+TV_GW - URS_DENVER STD US LAB.GDT - 5/26/21 17:27 - C:\USERS\LANCE.FINNEFROCK\ONEDRIVE - AECOM DIRECTORY\PROJECTS\TSSWCB - 5 DAMS\07. PLUM 2\01. FIELD & LAB\06. GINT LOGS\PLUM 2 LOGS_2021.!

PROJECT NAME: Plum FRS No. 2 Rehabilitation DATES DRILLED: 10/6/20 - 10/6/20 LOG NO 01 3 20
PROJECT NO: 60615067 SURFACE ELEVATION (ft): 662.27 )
PAGE 1 OF 2 I~
LOCATION: Kyle, TX TOTAL DEPTH (ft): 40 A-COM
DRILL COMPANY / DRILLER: Total Support Services / Chester WesttGRGUNDWATER LEVELS: LOGGED BY: S. Whipkey
DRILL EQUIP: CME 55LC AT TIME OF: --- CHECKED BY: L. Finnefrock
DRILL METHOD: Hollow Stem Auger AT END OF DRILLING --- HOLE LOCATION: Embankment Crest
BIT SIZE/TYPE: 10" OD Hollow Stem Auger AFTER DRILLING --- Ic;fllgg'll?lfllggg(lf)t) 13907775(f)
CASING DEPTH (ft bgs): N/A COMPLETION: Cement Bentonite Grout orEASTING () 233031900
SOIL SAMPLES LABORATORY TESTING RESULTS
£ — | .
5|z |8 w o gl MATERIAL DESCRIPTION *le |E 22| o
E = = g z | & |3 |2 3| ~ So|lSE=
< |y [ r& 5 T N < 2|2 T |8 238
> | W |of F2 o |e & AND REMARKS RIS 2| £ (84|88
Wl o |u w3 8% | = |4 |28z |E|a| |8 |ro|8e
= | B =) ©3 w | > Elzgl5 |3 |20 |S|to|lrb
w | 2 =z ¥ | © g2 |z |S|>|a|2Sl~5
5| 22 | 32 |8 ¢ A IR
0 || &% nZ | & |« b |28leel S|a |0 | |f2|oa
. J_ b Stiff, moist, brown, high plasticity, CLAY, trace medium 7
- ; 45 | 42 [\ sand, organics, (CH), (FILL) I / 73
660 | Stiff, moist, brown, high plasticity, CLAY, with SILT, _ | /
. ST \ trace medium sand, organics, soft calcareous material, /
I 2 40 | 80 | \(CH)L(FWLL) _ _ __ __ __ _ ______ / 16.8125.4 64 | 37
| Tannish yellow brown, high plasticity, CLAY, trace
1 'L coarse sand, fine gravel, 80% yellow/tan clay, 20% /
5 '; 40 | 29 brown clay, subangular (sand), high calcareous content, / 19.9
] (CH), (FILL) / :
] ST Soft, moist, brown, high plasticity, CLAY, trace medium /
655 | 4 20 | 83 to coarse sand, calcareous sand fissile, (CH), (FILL) / 19111201 61 | 41 89.5
-1 " Moist, tan and orange, high plasticity, CLAY, iron oxide / 233
| i - SS 4-6-5 67 staining, gray clay in fractures, trace iron nodules and /
10 5 (11) mod material, (CH), (FILL) /
650 | %
-1 l o " Moist, dark gray to light gray, high plasticity, CLAY, /
| i - 6 35 | 58 trace medium sand, blocky, trace green, calcareous / 234
15 sand and shell fragments, (CH), (FILL) / '
ws| %
I ] ST 30 |63 Fm——————— /
1 20 7 Medium stiff, moist, light gray to orange, high plasticity, / 23.11127.2 52 | 34 99.2
| ] CLAY, trace gravel, iron oxide staining, calcareous /
| | material; <5% calcareous gravel, (CH), (RESIDUUM) /
640 | %
|~ 4 ] /
T S 6-9-12 /
25 @) /
635 - %
F 4 / 23.7
T S ss 17-13-15 100 F ST T T e — — = —— — — /
30 8 (28) Moist, tan, high plasticity, CLAY, with medium sand, /
| ] iron oxide staining, gray in fractures, fissile, 60-70%
| | sub-rounded sand, (CH), (RESIDUUM) /
630 | A %
L - /
- T 9 35 | % % 241
35 7.

(Continued Next Page)




PROJECT NAME: Plum FRS No. 2 Rehabilitation DATES DRILLED: 10/6/20 - 10/6/20 LOG NO 01 3 20
PROJECT NO: 60615067 SURFACE ELEVATION (ft): 662.27 )
PAGE 2 OF 2 —
LOCATION: Kyle, TX TOTAL DEPTH (ft): 40 A=COM
SOIL SAMPLES LABORATORY TESTING RESULTS
£ — | .
& s 3 [ ) e MATERIAL DESCRIPTION = |lo |E oF
E |l F oI5| Ex = z | T |5 |2 5| - £o|E€<
< |y [ r& 5 T N < 2|2 T |8 238
o |4 (2 FE 3G | & | & AND REMARKS 252 | = | 2|8 |83(82
4 0 |u| w3 = = N 0 |=%|= E|l S| 2 |R|2D|ae
o o a2 ©3 w | > = =!8 S| 2|lwm|S|'o|lr5
a| oz =z ¥ | § 5|2 s|E|=2|2|98[>=5
=l 22 | 35 |88 A I AR A
3B 6| o nZ | & |« b |28|eel S|a |0 |5 |E2|ox
] Moist, tan, high plasticity, CLAY, with medium sand, 7
i - iron oxide staining, gray in fractures, fissile, 60-70% /
625 sub-rounded sand, (CH), (RESIDUUM) (continued) /
4 7 % 20.2
B | ss 10-14-18 -Gray to dark gray shaley seam from 38.25 to 38.6 ft
i 10 E325 100 with gypsum crystals at base /
40 -Gray to dark gray shaley seam from 39.25 to 39.6 ft 7/

AECOM-SMART-SOIL-LAB-ELEV_SOIL_PP+TV_GW - URS_DENVER STD US LAB.GDT - 5/26/21 17:27 - C:\USERS\LANCE.FINNEFROCK\ONEDRIVE - AECOM DIRECTORY\PROJECTS\TSSWCB - 5 DAMS\07. PLUM 2\01. FIELD & LAB\06. GINT LOGS\PLUM 2 LOGS_2021.!

\ with gypsum crystals at the base
Bottom of hole at 40.0 feet.




PROJECT NAME: Plum FRS No. 2 Rehabilitation

DATES DRILLED: 10/7/20 - 10/7/20

PROJECT NO: 60615067

SURFACE ELEVATION (ft): 662.16

LOCATION: Kyle, TX

TOTAL DEPTH (ft): 40

LOG NO: 014-20
PAGE 1 OF 2 AZCOM

DRILL COMPANY / DRILLER: Total Support Services / Chester WesttGRGUNDWATER LEVELS:

LOGGED BY: S. Whipkey

DRILL EQUIP: CME 55LC AT TIME OF: --- CHECKED BY: L. Finnefrock
DRILL METHOD: Hollow Stem Auger AT END OF DRILLING --- HOLE LOCATION: Embankment Crest
BIT SIZE/TYPE: 10" OD Hollow Stem Auger AFTER DRILLING --- LATITUDE (deg) ~13907678(ft)

or NORTHING (ft):

CASING DEPTH (ft bgs): N/A

COMPLETION: Cement Bentonite Grout

LONGITUDE (deg) 2330360(ft)
or EASTING (ft):

AECOM-SMART-SOIL-LAB-ELEV_SOIL_PP+TV_GW - URS_DENVER STD US LAB.GDT - 5/26/21 17:27 - C:\USERS\LANCE.FINNEFROCK\ONEDRIVE - AECOM DIRECTORY\PROJECTS\TSSWCB - 5 DAMS\07. PLUM 2\01. FIELD & LAB\06. GINT LOGS\PLUM 2 LOGS_2021.!

SOIL SAMPLES LABORATORY TESTING RESULTS
£ — | .
5 13 %) & I MATERIAL DESCRIPTION z S oL
E|E 2] Kz 2 z | g |5 |5 3 £518=
< E S| %o Z oo > 5|2 S|z 22|aR
> w |n| Q@ im o i3 AND REMARKS % 196 2| £ |2 |5 |82|8%
w [a) = Qu wi O [=<|= £ S Ien|fe
o 4 ) ©3 o > = |=Z|<€ S|l2lgls | c
w | a2 =z X | © ZIs5|2 S5 |a 08l 8
5| 32 | 35 |S ¢ ¢ |38lsg| 3|53 |2 |99
0 15| &% nZ | & |« b 1288 S |a |6 |5 |[E2|oa
] J_ b Stiff, moist, brown, high plasticity, CLAY, trace medium [/}
+ - 1 45+ | 46 [\ sand, with organics, 5% sand, (CH), (FILL) / 163
660 L Moist, tan, medium to high plasticity, CLAY, trace silt,
|| ST 5-10% silt, calcareous with calc nodules, (CL), (FILL)
+ A 45+ 25 b——————— ———— — — —— — — — — — — —
2 Moist, tan, medium to high plasticity, CLAY, trace silt, 7 15.3|125| 53 | 33
+ J_ 5-10% silt, 20% brown clay, calcareous with calc /
5 P aoe| 33 L_noMes CHLCFILL) _~ %
] 3 ’ Moist, tan, medium to high plasticity, CLAY, trace silt, / 14.4
- + trace gravel, 5-10% silt, 20% brown clay, calcareous /
655 J— ) with calc nodules, subangular to angular calc gravel /
- 4 40 | 33 (0.25" to 0.5"), (CH), (FILL) / 12.3
-1 "~ Stiff, moist, brown, high plasticity, CLAY, trace medium - / 221
| + - SS 5-7-10 133 sand, trace organics, blocky, iron oxide staining, 5% /
10 5 (17) subrounded calcareous sand, shell fragments, (CH), /
- /\ (FILL) %
| | %
-1 o 10 ~ Soft, moist, tan with orange, high plasticity, CLAY, iron /
| + — 6 67 [\ oxide staining, light gray in fractures, (CH), (FILL) /_/ 213 58 | 38 80.9
15 20 Brown with gray, high plasticity, CLAY, trace medium /
I ] sand, <5% calcareous sand and shell fragments, (CH), /
I S (FILL) /
645 | %
-1 . o ~ Brown and tan, high plasticity, CLAY, trace medium %
| + 7 15 | 54 sand, <5% calcareous sand and shell fragments, (CH), / 21 1208
20 (FILL) % '
640 | - %
I Z
m Stiff, moist, tan to orange, medium plasticity, CLAY, 14.7
| + - SS 7-9-14 89 some fine to coarse sand, blocky, iron oxide staining,
25 8 (23) 20% calcareous sand and shell fragments, trace
u ] calcareous nodules, (CL), (RESIDUUM)
| 635 | ]
' o " Moist, light gray and orange, high plasticity, CLAY, iron 7
| + 9 4.0 | 100 oxide staining, fissile, (CH), (RESIDUUM) / 248
30 /
630 | %
-1 o " Moist, light gray and orange, high plasticity, CLAY, iron /
| + — 10 2.5 | 100 oxide staining, fissile, light gray clay in fractures, (CH), / 233
35 (RESIDUUM) 7/

(Continued Next Page)
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