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1 REGIONAL GEOLOGIC/HYDROGEOLOGIC INFORMATION
30 TAC §§330.57(f)(2), 330.63(e)(1)

This geology and technical report has been prepared by Elizabeth Floyd, P.G., a qualified
groundwater scientist, for the Chisholm Trail Disposal Landfill (CTD) consistent with 30
Texas Administrative Code (TAC) §330.57(f)(2) and 330.63(e). The purpose of this report
is to provide the geologic and hydrogeologic information and interpretations necessary to
design a groundwater monitoring system.

1.1 Regional Physiography and Topography

This project is located in the physiographic subdivision known as the Grand Prairie. More
specifically, the site has been identified to be situated within the West Cross Timbers
region which partially comprises the Grand Prairie subdivision. In general, the West Cross
Timbers topography is characterized by hilly terrain, with sandstone and limestone
escarpments, steeps slopes, and irregular surface features (Cross Timbers and Prairies
Ecological Region, n.d.). Soils are neutral to slightly acidic, highly erodible, and were
formed in weakly cemented sandstones and on unconsolidated loamy material of the
Cretaceous Age (Ressel, 1989). Abundant vegetation, particularly post oak and blackjack
oak, is supported by the sandy soils on the West Cross Timbers.

The nearest surface water bodies to the site include the northern portion of Eagle
Mountain Lake, located approximately 2.3 miles south/southeast of the site, and the West
Fork of the Trinity River, the predominate drainage way in the vicinity of the project site.
The main channel of the West Fork is located approximately 1/2 mile west of the site and
about 1/3 mile south of the site and generally flows from west to east.

1.2 Regional Geology and Lithology

Formations of the Cretaceous System were deposited by seas advancing northward over
primarily Paleozoic strata. The Comanche and Gulf Series of the Cretaceous System
represent two major shoreline shifts in the direction of the land of the Cretaceous seas.
The site in underlain by strata of the Comanche Series. Toward the end of the Cretaceous
Period, marine deposition ceased as general uplift to the west and opening of the Gulf of
Mexico resulted in a southward retreat of the seas. Subsequent erosion of the Cretaceous
System deposits has occurred throughout the Cenozoic Era. The eroding streams have
also deposited sand, gravel, and clay in their valleys.

Cretaceous and Quaternary stratigraphy comprise the geologic units as shown in the
Regional Stratigraphic Table (Table 1). The site is located on an outcrop of Quaternary-
aged alluvium underlain by the Cretaceous-aged Paluxy Formation (see Drawings E1.1
and E1.2). The Paluxy Formation is the youngest strata that completes the Trinity Group.
Paluxy deposits were derived from sedimentary rocks to the north, and they accumulated
in the shoreface and coastal plain environments associated with irregular southward
regression of the shoreline (Caughey, 1977). The Paluxy Formation crops out in an
irregular band about 40 miles wide trending north from Burnet County to Wise County.

In Wise County, the Glen Rose Formation enters from the extreme southwest corner and
thins considerably to the northwest. The Glen Rose Formation gradually transitions from
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limestone to more clay than limestone, allowing the formation to pinch out and
subsequently can no longer be traced (Armstrong & Scott, 1932). Due to the thinning of
the Glen Rose Formation in Wise County, the Paluxy and Twin Mountains Formations
become indistinguishable in this region and are collectively referred to as the Antlers
Formation (see Drawing E1.3). The Antlers Formation crops out mainly in Cooke,
Montague, and Wise Counties and represents the lateral equivalent of both formations
(Nordstrom, 1982).

Table 1

Regional Stratigraphy
Modified from Nordstrom, 1982 & Nordstrom, 1987

Approximate

Stratigraphic Ml
System | Series Group grap Thickness Lithologic Characteristics
Units i &
Within the
Region (feet)
Quaternary | Recent Alluvium 60 Gravel, sand, silt, and clay.
Washita
(Grayson Marl
and Main Fossiliferous limestones, shale,
Street 750 chert, marl, and some
Limestone) calcareous clay.
Fredericksburg
Fine-grained quartz sands,
F(I)Dr?rlml:t(i)c/)n 100 - | thin beds of limestone,
‘_g shale and clay.
% 2 , % Alternating beds of
® 2 /Glen Rose - | limestone and shale,
2 © / ! 330 4 :
3 £ § |/ Formation § | massive shale and clay
8 8 =l g with sand lenses.
£ £ Uooer | 8 & | Fine to coarse-grained
= “1 5 LFJ)rF:it « 185 & | sand, gravel, sandstone,
o | ® @ | shale and clay.
= = =
C —
< | 2 | Middle 60 < | Clay, sandy clay, shale,
%< | Unit @ | and local sand lenses.
o) o)
% -g' Medium to coarse-grained
'g Lower 125 3 sand, gravel, sandstone,
= | Unit clay, and conglomerate
(siliceous).

BIGGS & MATHEWS ENVIRONMENTAL, INC.

Chisholm Trail Disposal Landfill

Technically Complete, September 2025

Attachment E




2 GEOLOGIC PROCESSES

30 TAC §§330.63(e)(2), 330.61(j)(2)

2.1 Faulting

The property on which the proposed CTD Landfill is to be located was examined for the
presence of faulting according to §330.555 criteria. A fault study was conducted which
included the review of aerial photographs for the site and available geologic literature and
maps of the area. Additionally, site reconnaissance was conducted as well as an
examination of site-specific boring data.
The site was examined for the presence of faulting according to 30 TAC §330.555 criteria.
The site and immediate area were investigated for:

e Structural damage to constructed facilities (roadways, railways, and buildings).

e Scarps in natural ground.

e Presence of surface depressions (sag ponds and ponded water).

e Structural control of natural streams.

e Vegetation changes.

e Open cell excavations (visual examinations to detect changes in subsoil lithology
indicating stratigraphic offsets).

e Presence of lineations on aerial maps and topographic sheets. The following
historical imagery (aerial photographs) were reviewed:

12/1985 7/2008 10/1014 | 9/2017 (2) | 11/2020 6/2022
1/1995 12/2009 3/2015 3/2018 5/2021 2/2023
2/1995 6/2011 7/2015 8/2018 10/2021 3/2024
9/2004 | 4/2012 (2) | 1/2016 (2) | 11/2018 4/2022 10/2024
10/2005 4/2013 1/2017 10/2019 5/2022

An experienced geologist conducted a site walkover to identify possible physical evidence
caused by faulting. No unusual scarps or topographic breaks were interpreted within 200
feet of the site. The site was examined for indications of faulting in accordance with 30
TAC §330.555(b)(1-12). No evidence of faulting was found by examination of the area
roadways; no structural influence of stream courses was found; and no unusual relief or
topographic features, such as sag ponds or truncated alluvial spurs, were observed on the
site.

The streets within a half-mile of the site were driven to look for evidence of repairs, sags,
or abrupt changes of grade that could indicate subsidence faulting in the site vicinity. The
streets were generally asphalt-paved and were in good condition. No evidence of
subsidence faulting was observed. In addition, facades of buildings and houses in the
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same area were viewed for structural damage that could have resulted from subsidence
faulting. None was observed.

A map of Quaternary faults was reviewed for fault locations in the vicinity of the facility
(see Drawing E4.4). The Quaternary period includes both the Holocene time period
(present to 10,000 years ago) and the Pleistocene period (10,000 years ago to 1,650,000
years ago). There were no faults within 200 feet of the facility shown on the map.

No fault scarps were observed at the surface within 200 feet of the site and there was no
evidence of vertical subsidence observed. No vertical displacement or stratigraphic offsets
indicative of faults were observed in outcrops or any of the cores from the exploratory
borings. In addition, no Holocene faults were shown on a published map of Quaternary
faults in the U.S. generated the U.S. Geological Survey (USGS) in conjunction with the
Texas Bureau of Economic Geology.

In summary, based on the review of regional data, aerial photographs, and subsurface
geologic structure maps, there are no geologic faults with Holocene-age displacements in
the vicinity and there is no faulting activity or differential subsidence that could adversely
affect the landfill. The site complies with 30 TAC §330.555(a).

Wise County is located in the Bend Arch-Fort Worth Basin. The stratigraphy of the Bend
Arch-Fort Worth Basin is characterized by sedimentary strata and includes limestones,
sandstones, and shales (Beak et al., 2015). In Wise County, gas reserves have been
developed in the Barnett Shale which is an unconventional shale deposit in the Fort Worth
Basin adjoining the Bend Arch. The Barnett Shale is of Mississippian-age (320 to 360
million years ago) and extends throughout the Bend Arch-Fort Worth Basin. The top of the
Barnett Shale is approximately 6,000 to 7,000 feet below ground surface (bgs) in the
vicinity of the site (Patterson, 2010). In the northeastern portion of the Fort Worth Basin,
the Barnett Shale is divided by the Forestburg Limestone, but this formation tapers out
towards the southern edge of Wise County (Bruner & Smosna, 2011). The Barnett Shale
is bounded by the Chappel Limestone below it and the Marbie Falls Limestone above it
(Bruner & Smosna, 2011).

2.2 Seismic Impact Zones

Consistent with §330.61(j)(3) and §330.557, seismic impact zones documentation is
provided to demonstrate that the CTD Landfill meets the location restriction for seismic
impact zones.

TCEQ regulations state that no new municipal solid waste landfill (MSWLF) units or lateral
expansions shall be located in seismic impact zones unless the owner or operator
demonstrates that all containment structures, including liners, leachate collection systems,
and surface water control systems are designed to resist the maximum horizontal
acceleration in lithified earth for the site.

The seismic impact zone as defined by §330.557 is an area with a 10 percent or greater
probability that the maximum horizontal acceleration in lithified earthen material,
expressed as a percentage of the earth’s gravitational pull (g), will exceed 0.10 g in
250 years. The facility lies in an area where the peak gravitational acceleration, with a 2%
probability of being exceeded in 50 years, is less than 10% gravity (less than 0.1 g). This
is equivalent to a 10% probability in 250 years. Appendix E4, Drawing E4.1 shows the site
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location on the USGS 2014 Seismic Hazard Maps. The proposed CTD Landfill is not
located within a seismic impact zone.

2.3 Unstable Areas

Consistent with §§330.63(e)(2), 330.61(j)(4), and 330.559, unstable areas documentation
is provided to demonstrate that the CTD Landfill meets the location restriction for unstable
areas.

TCEQ regulations require that owners or operators of new MSWLF units, existing
MSWLF units, and lateral expansions located in an unstable area shall demonstrate that
engineering measures have been incorporated into the MSWLF unit’s design to ensure
that the integrity of the structural components of the MSWLF unit will not be disrupted.

An unstable area is defined by the TCEQ as a location that is susceptible to natural or
human-induced events or forces capable of impairing the integrity of some or all of the
landfill's structural components responsible for preventing releases from a landfill. An
unstable area can exhibit poor foundation conditions, areas susceptible to mass
movement, and karst terrains.

The determination of potential unstable areas at the landfill site is based on site
observations and a review of existing documentation for the site. Based on this review,
the foundation conditions and the geological formations are stable. In addition, there is no
evidence to suspect mass movement of natural formations of earthen material on or in the
vicinity of this site. The proposed landfill components were evaluated with respect to
settlement, heave, and slope stability. The detailed analysis is included in Part IlI,
Attachment D5. Based on the results of these analyses, the existing and proposed human-
made features have been predicted to have adequate factors of safety with respect to
stability.

Based on site observations, a review of existing geological data, and geotechnical analysis
of the structural components of the landfill development, the site is not located in an
unstable area and the integrity of the landfiil is not expected to become impaired by natural
or human-induced events.
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3 REGIONAL AQUIFERS

30 TAC §330.63(e)(3)

3.1 Paluxy Aquifer

The Paluxy Aquifer is the upper member of the Trinity Group south of the Glen Rose
pinchout. It crops out in Hood, Parker, Tarrant, and Wise Counties. The dip is easterly at
an average rate of 30 feet per mile, increasing to 80 feet per mile near the downdip limit
of fresh to slightly saline water (Beak & Mravik, 2015). The Paluxy is composed of
predominately fine to coarse-grained, friable, homogeneous, white quartz sand
interbedded with sandy, silty, calcareous clay or shale. In general, coarse-grained sand is
in the lower part of the formation. The Paluxy grades upward into fine-grained sand with
variable amounts of shale and clay. The sands are usually well sorted, poorly cemented,
and cross-bedded.

The primary source of recharge to the Paluxy is precipitation on the outcrop. Secondary
sources include recharge from streams flowing across the outcrop and surface-water
seepage from lakes. The Brazos and Trinity River systems, Eagle Mountain Reservoir,
and Lake Worth are examples (Nordstrom, 1982). Only a small fraction of the amount of
precipitation is available as effective recharge due to runoff and evapotranspiration.
Thickness of the Paluxy varies considerably from a maximum of 400 feet in the northern
areas to less than 40 feet in the south and southeast extent.

Water in the outcrop area is under water-table conditions. In downdip areas, water is under
artesian conditions and is confined under hydrostatic pressure from overlying formations.
The average rate of movement of water in the Paluxy amounts to less than 2 feet per year
in an easterly direction. Hydraulic conductivity of the Paluxy averages 78 gal/day/ft?
(Nordstrom, 1982). Drawing E1.4 is a regional potentiometric surface map of the Paluxy
Aquifer. Discharge from the Paluxy occurs naturally through springs and
evapotranspiration and artificially through pumping. Transmissivity of the Paluxy averages
3,700 gal/day/ft (Nordstrom, 1982). Permeabilities likely increase from the outcrop in a
downdip direction and from south to north.

The Paluxy yields small to moderate amounts of fresh to slightly saline water to public,
industrial, domestic, and livestock wells. Wells completed in the Paluxy have water with
chemical quality that is generally better than water from other Cretaceous aquifers
(Nordstrom, 1982). The Paluxy generally exhibits chemical signatures of slightly high
CaCOg; with fluoride levels increasing in the downdip part of the aquifer; total dissolved
solids are approximately 600 mg/L in the groundwater (Nordstrom, 1982). The hydraulic
properties of the Paluxy Aquifer are summarized in Table 2.

3.2 Antlers Aquifer

The Antlers Aquifer combines groundwater availability of both the Paluxy and Twin
Mountains Aquifers. The Antlers crops out mainly in Cooke, Montague, and Wise
Counties. The Antlers dips to the southeast at an average rate of 20 feet per mile near its
outcrop to 70 feet per mile near its southeastern limit (Beak & Mravik, 2015). A typical
section of the Antlers consists of a basal conglomerate and gravel overlain by a fine white
to gray poorly consolidated sand in massive cross-bedded layers interbedded with layers
of red, purple, or gray clay in discontinuous lenses scattered throughout the formation. A
middle section of Antlers contains considerably more clay beds than the upper or lower
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sections, and to the south (near the up-dip limit of the Glen Rose) limestone beds also
occur.

The top sections can be characterized by fine white to yellow packed sand with thin beds
of multicolored clay resting on a basal layer of gravel (Nordstrom, 1982).

Total thickness of the Antlers varies from approximately 400 feet near the outcrop to about
900 feet near the up-dip limit of the Glen Rose Limestone in southeast Grayson County.
The primary source of groundwater in the Antlers is precipitation on the outcrop. Surface
water seepage from lakes and streams on the outcrop is also a source of groundwater.
Water in the outcrop area is under water table conditions. Down-dip from the outcrop, the
water is confined under hydrostatic pressure and is under artesian conditions (Nordstrom,
1982).

The average rate of movement through the Antlers is approximately 1 to 2 feet per year.
Groundwater moves slowly downdip in an east-southeast direction with a hydraulic
conductivity ranging 25 to 53 gal/day/ft? (Nordstrom, 1982). Drawing E1.5 is a
potentiometric surface map of the Antlers and Twin Mountains Aquifers. Water from the
Antlers is used for municipal (public) supply, as well as for irrigation. The water quality of
the Antlers derived from the outcrop is mostly hard to very hard, while water from the
downdip location is generally soft. High iron concentrations near the outcrop are also
characteristic of the water. Total dissolved solids range from 200 to 1,000 mg/L in the
groundwater. Water quality is generally regarded as “excellent” for most purposes
(Nordstrom, 1982). Hydraulic properties are summarized in Table 2.
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Table 2

Hydraulic Properties of Regional Aquifers
Compiled from Texas Water Department Board (TWDB), 1990 and 1999;

Nordstrom, 1982

Parameters

Paluxy Aquifer

Antlers Aquifer

Composition

Sand and shale

Sandstone, sand, limestone

Transmissivity

Average 3,700 gal/day/ft

Average range 5,000 to
10,000 gal/day/ft

Hydraulic Conductivity

Average 78 gal/day/ft?

Average range 25 to 53
gal/day/ftz

Water Table / Confined

Water Table and Confined

Water Table and Confined

Groundwater Flow Rate

< 2 feet per year

1 to 2 feet per year

Water Quality
Total Dissolved Solids

606.7 mg/L

200 to 1000 mg/L

Recharge Zones

Outcrop area in Hood,
Parker, Tarrant, and Wise
counties & additional
recharge from lakes &
streams on the outcrop

Outcrop area in Cooke
County

Regional Water Table

See Drawing E1.4

See Drawing E1.5

Present Use of Water

Municipal, industrial,
irrigation, domestic

Public water supply and
domestic

Identification of Water
Wells Within 1 Mile

See Drawing E1.6

See Drawing E1.6

3.3 Water-Well Locations

3.3.1 Wells Within One Mile

A search was conducted in 2024 to identify water wells within a one-mile radius around
the site. The water well search included the following sources:

e Texas Water Development Board (TWDB) Water Data Interactive
(https:/lwww3.twdb.texas.gov/apps/waterdatainteractive/groundwaterdataviewer)

e TCEQ Water Well Report Viewer, Plotted Wells by Grid Number:
19-60-8, 19-60-5, 16-60-6, 19-60-9
(https://lwww.tceq.texas.gov/gis/waterwellview)

e Upper Trinity Groundwater Conservation District

e A windshield search for potential water well locations
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The 2024 database search identified 72 water wells that were clearly located within one
mile of the site. An additional 78 water wells that could possibly be located within one mile
were identified through the TCEQ database.

There is one water well location that was verbally communicated to the applicant. This
possible water well location is included in Table 3 and shown on Drawing E1.6.

An attempt was made to locate wells visible from the roadway within one mile of the
proposed facility. The windshield survey did not identify other sites that are likely to be
water wells based on the visual identification of the surface equipment, such as well
houses, pump handles, windmills or pressure tanks, etc.

The information about each of the wells is summarized in Table 3. Located wells are
shown on Drawing E1.6 in Appendix E1.

Available references were checked for locations of springs within one mile of the site
(Brune, 1975 and 2002), and none were found. In addition, no springs were identified on
site.
Table 3
Water Wells Within One Mile

The well use abbreviations are: A- Agriculture, D - Domestic, Ind - Industrial,
Irr - Irrigation, L - Livestock, Mu — Municipal, O - Other, R - Rig Supply, U - Unused, Unk - Unknown

State ID or Well Completion
Source Grid Number Map ID Latitude Longitude Date Depth | Use Formation *
Texas Water Development Board Groundwater Database (TWDB)- 2024
TWDB 1960602 1960602 33.051 -97.527 4/3/1975 115 Ind Paluxy
TWDB 1960804 1960804 33.025 -97.545 2022 140 D Glen Rose
Upper Trinity Groundwater Conservation District (UTGCD) - 2024
UTGCD 18402 1960804 33.025 -97.545 2022 140 D,L | GlenRose/Antlers
UTGCD 1783 198636 33.055 -97.5625 9/24/09 300 D Antlers
UTGCD 2509 225970 33.03889 | -97.534167 6/29/10 Unk D Antlers
UTGCD 2626 229208 33.03983 | -97.526611 8/11/10 240 L Antlers
UTGCD 2818 2818 33.05641 | -97.53279 11/9/10 Unk D Antlers
UTGCD 3199 3199 33.04101 | -97.53509 6/1/11 Unk D Antlers
UTGCD 4078 317954 33.03227 | -97.54175 1/6/12 290 D Antlers
UTGCD 4111 4111 33.04718 | -97.563483 1/23/12 420 0 Antlers
UTGCD 4458 304929 33.0385 | -97.524133 9/30/12 340 D Antlers
UTGCD 4495 327996 33.03285 | -97.551617 6/15/12 347 D Antlers
UTGCD 4546 4546 33.03292 | -97.551633 7/11/12 Unk D Antlers
UTGCD 5060 313481 33.03817 | -97.529778 2/10/13 Unk D Antlers
UTGCD 5288 5288 33.0382 | -97.531967 5/14/13 380 D Antlers
UTGCD 7038 381767 33.03683 | -97.530517 10/16/14 Unk D Antlers
UTGCD 7126 7126 33.05408 | -97.520899 Unk Unk Mu Antlers
UTGCD 7127 7127 33.05345 | -97.527328 Unk Unk Mu Antlers
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Table 3

Water Wells Within One Mile (continued)

The well use abbreviations are: A - Agriculture, D - Domestic, Ind - Industrial,
Irr - Irrigation, L - Livestock, Mu — Municipal, O - Other, R - Rig Supply, U - Unused, Unk - Unknown

State ID or Well Completion
Source Grid Number Map ID Latitude Longitude Date Depth Use Formation *
UTGCD (Continued) - 2024
UTGCD 7128 7128 33.05396 | -97.520887 Unk Unk U Antlers
UTGCD 7129 7129 33.05376 | -97.520873 Unk Unk Mu Antlers
UTGCD 8815 430530 33.04545 | -97.53015 6/18/16 Unk D Antlers
UTGCD 9161 463295 33.05942 -97.5511 10/12/16 175 D Antlers
UTGCD 9379 448015 33.02544 -97.535 3/14/17 375 D Antlers
UTGCD 9769 447535 33.05795 | -97.54866 4/19/17 300 D Antlers
UTGCD 10323 467092 33.05892 | -97.551912 10/17/17 300 D Antlers
UTGCD 10361 468462 33.05516 | -97.530742 10/17/17 175 D Antlers
UTGCD 10739 476330 33.05611 | -97.54865 2/27/18 370 D Antlers
UTGCD 10754 470854 33.05237 | -97.54945 2/9/18 360 D Antlers
UTGCD 10904 10904 33.05541 | -97.526739 Unk Unk D Antlers
UTGCD 10927 483513 33.03515 | -97.53515 4/24/18 355 D Antlers
UTGCD 11004 503762 33.05308 | -97.534433 5/8/18 360 D Antlers
UTGCD 12147 513978 33.02926 | -97.550943 5/14/19 380 D Antlers
UTGCD 12618 523568 33.03895 | -97.536966 8/7/19 400 D Antlers
UTGCD 13334 544103 33.05886 | -97.54862 3/1/20 360 D Antlers
UTGCD 13807 556975 33.03856 | -97.53661 8/17/20 420 D Antlers
UTGCD 13954 13954 33.02903 | -97.535783 8/5/20 160 L Antlers
UTGCD 14544 579656 33.0586 -97.54787 1/28/21 370 D Antlers
UTGCD 14942 567964 33.04451 | -97.53163 2/24/21 160 D Antlers
UTGCD 16564 591477 33.05574 | -97.530547 12/10/21 230 D Antlers
UTGCD 16747 16747 33.0436 -97.5458 Unk 125 U Antlers
UTGCD 17176 634220 33.05908 | -97.550778 3/16/23 320 D Antlers
UTGCD 17198 619485 33.03927 | -97.53054 9/26/22 240 D Antlers
UTGCD 18168 18168 33.05995 | -97.552623 7/24/23 340 D Antlers
UTGCD 18364 623148 33.03972 | -97.533024 9/9/22 400 D Antlers
UTGCD 19178 650818 33.04146 | -97.52052 10/11/23 200 D Antlers
UTGCD 20520 662456 33.04158 | -97.533421 2/26/24 240 D Antlers
UTGCD 21281 21281 33.03973 | -97.536191 7123/24 360 D Antlers
UTGCD 21295 21295 33.05385 | -97.52081 Unk Unk Mu Antlers
State of Texas Well Reports - State Drilling Report (SDR) - 2024
SDR 11823 11823 33.037 -97.524 6/26/2002 400 D Unk
SDR 13287 13287 33.041 -97.531 8/10/2002 155 D Unk
SDR 32465 32465 33.059 -97.5623 12/3/2003 200 D Unk
SDR 32897 32897 33.029 -97.550 4/9/2003 400 D Unk
SDR 44224 44224 33.051 -97.542 6/18/2004 220 Irr Unk
SDR 44235 44235 33.051 -97.542 6/22/2004 220 Irr Unk
SDR 48065 48065 33.044 -97.536 8/6/2004 140 D Unk
BIGGS & MATHEWS ENVIRONMENTAL, INC. 10 Chisholm Trail Disposal Landfill

Technically Complete, September 2025
Attachment E




Table 3

Water Wells Within One Mile (continued)

The well use abbreviations are: A - Agriculture, D - Domestic, Ind - Industrial,
Irr - Irrigation, L - Livestock, Mu - Municipal, O - Other, R- Rig Supply, U - Unused, Unk - Unknown

State ID or Well Completion
Source Grid Number Map ID Latitude Longitude Date Depth Use Formation *
SDR - 2024 (Continued)
SDR 93635 93635 33.026 -97.533 7/712006 180 D Unk
SDR 101510 101510 33.029 -97.554 8/22/2006 380 D Unk
SDR 107373 107373 33.063 -97.546 4/27/2005 360 D Unk
SDR 131392 131392 33.038 -97.534 1/8/2008 145 D Paluxy
SDR 136694 136694 33.028 -97.529 1/31/2008 180 D Unk
SDR 143311 143311 33.037 -97.535 2/28/2008 180 D Unk
SDR 153862 153862 33.040 -97.529 9/17/2008 336 D Unk
SDR 181304 181304 33.059 -97.562 4/7/2006 310 D Unk
SDR 193301 193301 33.054 -97.526 3/17/2008 320 D Unk
SDR 196731 196731 33.051 -97.521 3/25/2003 180 Irr Unk
SDR 198364 198364 33.058 -97.533 8/7/2008 320 D Unk
SDR 198636 198636 33.055 -97.563 9/24/2009 300 D Unk
SDR 222513 222513 33.054 -97.528 3/22/2007 165 D Unk
SDR 225970 225970 33.039 -97.534 6/29/2010 305 D Unk
SDR 229208 229208 33.040 -97.527 8/9/2010 240 D Unk
SDR 281568 281568 33.047 -97.563 1/16/2012 460 R Unk
SDR 304929 304929 33.039 -97.524 9/25/2012 340 D Unk
SDR 313481 313481 33.038 -97.530 2/9/2013 360 D Unk
SDR 317954 317954 33.032 -97.542 1/6/2012 290 D Unk
SDR 321729 321729 33.038 -97.532 5/13/2013 380 D Unk
SDR 324004 324004 33.052 -97.523 9/13/2012 320 D Unk
SDR 327996 327996 33.033 -97.552 7/11/2012 347 D Unk
SDR 328979 328979 33.049 -97.528 6/24/2006 350 D Unk
SDR 381767 381767 33.037 -97.531 10/10/2014 320 D Unk
SDR 450530 450530 33.045 -97.530 6/18/2016 260 D Unk
SDR 445275 445275 33.041 -97.521 2/20/2017 260 D Unk
SDR 447535 447535 33.058 -97.549 4/19/2017 300 D Unk
SDR 448015 448015 33.025 -97.535 3/14/2017 380 D Unk
SDR 463295 463295 33.059 -97.551 10/16/2016 175 D Unk
SDR 467092 467092 33.059 -97.552 10/17/2017 300 D Unk
SDR 468462 468462 33.055 -97.531 10/17/2017 180 D Unk
SDR 470854 470854 33.052 -97.549 2/9/2018 360 D Unk
SDR 476330 476330 33.056 -97.549 2/27/2018 380 D Unk
SDR 483513 483513 33.035 -97.535 4/23/2018 355 D Unk
SDR 503762 503762 33.053 -97.534 5/8/2018 360 D Unk
SDR 513978 513978 33.029 -97.551 5/14/2018 380 D Unk
SDR 523568 523568 33.039 -97.537 8/7/2019 400 D Unk
SDR 544103 544103 33.059 -97.549 2/28/2020 360 D Unk
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Table 3

Water Wells Within One Mile (continued)

The well use abbreviations are: A - Agriculture, D - Domestic, Ind - Industrial,
Irr - Irrigation, L - Livestock, Mu - Municipal, O - Other, R-Rig Supply, U - Unused, Unk - Unknown

State ID or Well Completion
Source Grid Number Map ID Latitude Longitude Date Depth Use Formation *
SDR - 2024 (Continued)
SDR 556975 556975 33.039 -97.536 8/3/2020 420 D Unk
SDR 567964 567964 33.045 -97.532 2/22/2021 160 D Unk
SDR 576956 576956 33.059 -97.548 1/28/2021 370 D Unk
SDR 591477 591477 33.056 -97.531 12/10/2021 | 240 D Unk
SDR 619485 619485 33.039 -97.531 9/23/2022 240 D Unk
SDR 623148 623148 33.040 -97.533 9/9/2022 400 D Unk
SDR 634220 634220 33.059 -97.551 3/16/2023 320 D Unk
SDR 647050 647050 33.060 -97.553 7/24/2023 340 D Unk
SDR 650818 650818 33.025 -97.545 10/11/2023 | 200 D Unk
SDR 662465 662465 33.042 -97.533 2/26/2024 260 D Unk
Verbal Identification - 2024
Verbal |  NA P1 Unk unk | unk | unk | unk | Unk
Wells likely within one mile but not clearly located from TCEQ Well Reports by Grid Number - 2024
TCEQ 19-60-8 NA NA NA 1967 230 D Unk
TCEQ 19-60-8 NA NA NA 7/28/1971 360 D Unk
TCEQ 19-60-8 NA NA NA 5/5/1974 300 D Unk
TCEQ 19-60-8 NA NA NA 5/15/1975 135 D Unk
TCEQ 19-60-8 NA NA NA 6/4/1975 105 D Unk
TCEQ 19-60-8 NA NA NA 12/23/1975 | 242 D Unk
TCEQ 19-60-8 NA NA NA 10/23/1984 | 360 D Unk
TCEQ 19-60-8 NA NA NA 9/8/1985 145 D Unk
TCEQ 19-60-8 NA NA NA 9/18/1985 400 D Unk
TCEQ 19-60-8 NA NA NA 11/2/1987 60 D Unk
TCEQ 19-60-8 NA NA NA 11/5/1987 290 D Unk
TCEQ 19-60-8 NA NA NA 12/7/1988 165 D Unk
TCEQ 19-60-8 NA NA NA 4/16/2002 380 D Unk
TCEQ 19-60-8 NA NA NA 6/25/2002 390 D Unk
TCEQ 19-60-5 NA NA NA 1972 320 D Unk
TCEQ 19-60-5 NA NA NA 1975 283 D Unk
TCEQ 19-60-5 NA NA NA 1977 312 D Unk
TCEQ 19-60-5 NA NA NA 1980 350 D Unk
TCEQ 19-60-5 NA NA NA 1984 295 D Unk
TCEQ 19-60-5 NA NA NA 1985 155 D Unk
TCEQ 19-60-5 NA NA NA 1986 345 D Unk
TCEQ 19-60-5 NA NA NA 1987 200 D Unk
TCEQ 19-60-5 NA NA NA 1994 340 D Unk
TCEQ 19-60-5 NA NA NA 4/6/1966 255 D Unk
TCEQ 19-60-5 NA NA NA 8/17/1970 300 D Unk
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Table 3

Water Wells Within One Mile (continued)

The well use abbreviations are: A - Agriculture, D - Domestic, Ind - Industrial,
Irr - Irrigation, L - Livestock, Mu - Municipal, O - Other, R - Rig Supply, U - Unused, Unk - Unknown

State ID or Well Completion

Source Grid Number Map ID Latitude Longitude Date Depth Use Formation *

Wells likely within one mile but not clearly located from TCEQ Well Reports by Grid Number (Continued) - 2024
TCEQ 19-60-5 NA NA NA 11/3/1970 100 D Unk
TCEQ 19-60-5 NA NA NA 11/8/1972 96 D Unk
TCEQ 19-60-5 NA NA NA 12/1/1973 260 D Unk
TCEQ 19-60-5 NA NA NA 12/15/1973 260 D Unk
TCEQ 19-60-5 NA NA NA 11/26/1975 275 D Unk
TCEQ 19-60-5 NA NA NA 8/1/1980 280 D Unk
TCEQ 19-60-5 NA NA NA 7/13/1984 330 D Unk
TCEQ 19-60-5 NA NA NA 3/31/1987 300 D Unk
TCEQ 19-60-5 NA NA NA 11/17/1987 | 100 D Unk
TCEQ 19-60-5 NA NA NA 12/25/1987 140 D Unk
TCEQ 19-60-5 NA NA NA 4/8/1988 355 D Unk
TCEQ 19-60-5 NA NA NA 7/14/1988 280 D Unk
TCEQ 19-60-5 NA NA NA 7/20/1988 295 D Unk
TCEQ 19-60-5 NA NA NA 8/31/1990 340 D Unk
TCEQ 19-60-5 NA NA NA 2/20/1995 340 D Unk
TCEQ 19-60-5 NA NA NA 4/16/1997 150 D Unk
TCEQ 19-60-5 NA NA NA 5/6/1998 150 D Unk
TCEQ 19-60-6 NA NA NA 1967 240 D Unk
TCEQ 19-60-6 NA NA NA 1970 312 Unk Unk
TCEQ 19-60-6 NA NA NA 1971 140 Unk Unk
TCEQ 19-60-6 NA NA NA 1977 180 D Unk
TCEQ 19-60-6 NA NA NA 1978 180 D Unk
TCEQ 19-60-6 NA NA NA 1983 120 D Unk
TCEQ 19-60-6 NA NA NA 1985 295 D Unk
TCEQ 19-60-6 NA NA NA 1985 200 D Unk
TCEQ 19-60-6 NA NA NA 1988 190 D Unk
TCEQ 19-60-6 NA NA NA 1994 165 D Unk
TCEQ 19-60-6 NA NA NA 1996 200 D Unk
TCEQ 19-60-6 NA NA NA 1996 150 D Unk
TCEQ 19-60-6 NA NA NA 1998 200 D Unk
TCEQ 19-60-6 NA NA NA 1999 260 D Unk
TCEQ 19-60-6 NA NA NA 4/10/1963 240 D Unk
TCEQ 19-60-6 NA NA NA 5/14/1973 182 D Unk
TCEQ 19-60-6 NA NA NA 12/10/1979 175 D Unk
TCEQ 19-60-6 NA NA NA 12/12/1979 180 D Unk
TCEQ 19-60-6 NA NA NA 11/29/1981 100 D Unk
TCEQ 19-60-6 NA NA NA 5/18/1985 110 D Unk
TCEQ 19-60-6 NA NA NA 6/9/1986 280 D Unk
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Table 3

Water Wells Within One Mile (continued)

The well use abbreviations are: A - Agriculture, D - Domestic, Ind - Industrial,
Irr - Irrigation, L - Livestock, Mu - Municipal, O - Other, R - Rig Supply, U - Unused, Unk — Unknown

State ID or Well Completion

Source Grid Number Map ID Latitude Longitude Date Depth Use Formation *
Wells likely within one mile but not clearly located from TCEQ Well Reports by Grid Number (Continued) - 2024
TCEQ 19-60-6 NA NA NA 2/13/1989 280 D Unk
TCEQ 19-60-6 NA NA NA 2/17/1994 200 D Unk
TCEQ 19-60-6 NA NA NA 9/26/1997 165 D Unk
TCEQ 19-60-6 NA NA NA 7/30/1998 180 D Unk
TCEQ 19-60-6 NA NA NA 8/30/1998 200 Test Unk
TCEQ 19-60-6 NA NA NA 9/28/2000 270 D Unk
TCEQ 19-60-6 NA NA NA 3/13/2002 220 D Unk
TCEQ 19-60-6 NA NA NA 8/8/2002 160 D Unk
TCEQ 19-60-9 NA NA NA 1996 200 D Unk
TCEQ 19-60-9 NA NA NA 2000 200 D Unk
TCEQ 19-60-9 NA NA NA 5/21/1996 115 D Unk
TCEQ 19-60-9 NA NA NA 2/11/1999 275 D Unk
TCEQ 19-60-9 NA NA NA 1/21/2001 170 D Unk
TCEQ 19-60-9 NA NA NA 10/18/2001 | 140 D Unk
TCEQ 19-60-9 NA NA NA 11/19/2001 133 D Unk

* Completion formation information obtained from TWDB database, UTGCD, and/or SDR forms.
Shaded fill indicates duplicate entries.
NA — Not Available
Unk - Unknown

3.3.2 Oil and Gas Well Locations

An oil and gas well search of state records was conducted in February 2024 to identify
locations of existing or abandoned on-site crude oil or natural gas wells, or other wells
associated with mineral recovery that are under the jurisdiction of the Railroad
Commission (RRC). As shown on Drawing E4.3, within the facility boundary, there are
bottom hole locations for two existing gas wells, Well #44 (API 37169) and Well #3 (API
36307) and the surface location for one plugged gas well, Well #3 (API 35300).
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4 SUBSURFACE INVESTIGATION REPORT

30 TAC §330.63(e)(4)(A)-(H)
4.1 Field Investigation

The site characterization investigation of the geology, geotechnical properties, and
hydrogeology of the site has resulted in over 50 borings and piezometers. Based on the
site characterization, a sufficient number of borings were drilled to establish subsurface
site stratigraphy and to determine the geotechnical properties of the soils beneath the site.
Geologic strata have been characterized by depths of more than 108 feet. Based on
correlation of strata identified in the borings, the uppermost aquifer and lower confining
unit were identified.

Borings were drilled in accordance with the TCEQ approved boring plan and established
field exploration methods. The installation, abandonment, and plugging of borings were
performed in accordance with current TCEQ rules.

4.1.1 Soil Boring Plan

Drilling activities for the recent site investigation were performed in accordance with the
boring plan for this site that was approved in compliance with 30 TAC §330.63(e)(4) by a
letter dated March 12, 2024, from the TCEQ (pages E2.1a and E2.1b). A boring location
map is shown in Appendix E2, Drawing E2.2. The depths of borings and piezometers
range from 51 feet to 110 feet. A summary of the borings is provided in Table 4.

The approved Soil Boring Plan (SBP) proposed to drill 29 borings and install 12
piezometers. In the approved SBP, the Elevation of Deepest Excavation (EDE) was stated
as 609 feet above mean sea level (ft/msl). The EDE has since been revised to 619.62
ft/msl. The borings (BME-1 through BME-29) were drilled to depths of at least 5 feet or 30
feet below the original proposed EDE (609 ft/msl) and the revised EDE (619.62 ft/msl).

During the field investigation it was determined that additional borings were needed to
further define the shallow stratigraphy on the eastern perimeter of the site. Five additional
borings (BME-30 through BME-34) were drilled for a total of 34 soil borings. Eight
additional piezometers were installed for a total of 20 piezometers.

In addition, ten exploratory borings (B-1 through B-10) were logged by visually examining
cuttings. These borings were done in order to determine availability of construction
materials on site. The logs of these borings are included in Appendix E2.

4.1.2 Drilling Operations

Field driling and sampling of the 34 borings (see Table 4), completed May 2024 to July
2024, in accordance with TCEQ approved boring plan and established field exploration
methods. The field exploration program was under the direct supervision of a certified
professional geologist. Borings were field-logged by a qualified geologist at the time of
drilling in general accordance with ASTM D 2488. The data generated during the field
exploration program are presented on the final logs of borings provided in Appendix E2 of
this attachment. General notes supplementing the logs are on page E2.3.
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Piezometers were installed adjacent to borings during July and August of 2024. Seven
piezometers were installed in Unit I: P-3(S), P-11(S), P-24(S), P-31(S), P-32(S), P-33(S),
and P-34(S). Four piezometers were installed in Unit Iii; P-3(M), P-11(M), P-32(M), and
P-34(M). Seven piezometers were installed in Unit V; P-3(D), P-4(D), P-5(D), P-11(D), P-
24(D), P-32(D), and P-34(D). Two piezometers were installed in Unit VII; P-6-VIl and P-

24-VII.
Table 4
Boring Details

Depth

. Surface Total Bottom of AbovF:a (+)

Boring . ; ) Depth of .

Kirriber Northing Easting Elevation Boring Bormg or Below
(ft/msl) () Elevation (-) the
(ft/msl) EDE*

BME 2024 Borings
BME-1 7064074.04 2260833.17 682.22 104.0 578.22 -41.40
BME-2 7064620.56 2260734.78 682.22 79.0 603.22 -16.40
BME-3 7065141.76 2260529.1 682.99 107.0 575.99 -43.63
BME-4 7065480.37 2260708.88 686.53 108.0 578.53 -41.09
BME-5 7066377.38 2260671.3 681.50 90.0 591.50 -28.12
BME-6 7066444.87 2261130.49 680.50 101.0 579.50 -40.12
BME-7 7066041.4 2261133.08 683.41 80.0 603.41 -16.21
BME-8 7065570.32 2261111.52 681.11 106.0 575.11 -44.51
BME-9 7064570.56 2261101.94 679.02 102.0 577.02 -42.60
BME-10 7063962.44 2261162.82 672.99 70.0 602.99 -16.63
BME-11 7064102.01 2261568.57 677.74 100.0 577.74 -41.88
BME-12 7064582.24 2251646.13 673.92 95.0 578.92 -40.70
BME-13 7065089.15 2261219.5 683.85 110.0 573.85 -45.77
BME-14 7066590.94 2261655.71 680.95 105.0 575.95 -43.67
BME-15 7066180.21 2262026.57 683.01 105.0 578.01 -41.61
BME-16 7065658.96 2262000.96 654.65 51.0 603.65 -15.97
BME-17 7064648.75 2262135.24 682.09 105.0 577.09 -42.53
BME-18 7064100.12 2262165.57 684.50 106.0 578.50 -41.12
BME-19 7063463.33 2262057.42 678.61 100.0 578.61 -41.01
BME-20 7063470.92 2262655.19 669.64 70.0 599.64 -19.98
BME-21 7064651.41 2262551.73 683.24 80.0 603.24 -16.38
BME-22 7064992.98 2262677.89 670.18 67.0 603.18 -16.44
BME-23 7065360.3 2262543.1 667.38 65.0 602.38 -17.24
BME-24 7066576.61 2262635.3 681.35 104.0 577.35 -42.27
BME-25 7066390.09 2263157.02 657.21 54.0 603.21 -16.41
BME-26 7064729.93 2263363.5 680.87 105.0 575.87 -43.75
BME-27 7064589.29 2262836 681.14 80.0 601.14 -18.48
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Table 4
Boring Details (continued)

Total Depth
. Surface Bottom of | Above (+)
Boring . . ) Depth of .
Northing Easting Elevation . Boring or Below
Number Boring )
(ft/msl) (ft) Elevation (-) the
(ft/msl) EDE*
BME 2024 Boring
BME-28 7064049.637 2262980.52 668.10 90.0 578.10 -41.52
BME-29 7063212.67 2263120.12 664.12 65.0 599.12 -20.50
BME-30 7066558.45 2263409.87 688.42 38.0 650.42 +30.80
BME-31 7065874.74 2263418.41 683.55 37.5 646.05 +26.43
BME-32 7064671.12 2263448.92 682.06 89.5 592.56 -27.06
BME-33 7062877.7 2263446.52 681.60 31.0 650.60 +30.98
BME-34 7064381.12 2263444.34 682.62 88.0 594.62 -25.00

*Elevation of Deepest Excavation (EDE): 619.62 ft/msl.

4.2 Site Stratigraphy

Seven geologic units have been identified in the subsurface beneath the site. They are
identified in Table 5 and described in the section below. Nine geologic cross sections of
the site illustrate generalized subsurface conditions and interpreted correlations of the
geologic and hydrogeologic units at the site (Drawings E3.2 through E3.10). The cross
sections are based on lithologic and stratigraphic data from the logs of borings provided
in Appendix E2. Drawing E3.1 shows the locations of the cross sections on a site map.
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Table §

Generalized Site Stratigraphy

Geologic Lithology Average Depth to | Average Thickness | Hydrogeologic Unit
Unit top of Unit (ft) of Unit (ft)
Unit | Alluvium Surface 30.8 Perched Water Zone
Unit Il Limestone 28.2 5.0 Confining Unit
(where present)
Sandstone, Sandstone Unoer Groundwater
Unit Il |with Silt, Siltstone, Sandy 33.0 18.2 PP 7
one
Shale
Upper Confining Unit
. . to the Uppermost
Unit IV Limestone and Shale 51.1 14.3 Aquifer (Base of landfil
founded in this Unit).
. Sand, Sandstone, Sand .
Unit VvV with Silt, Sandy Shale 64.7 12.4 Uppermost Aquifer
. Lower Confining Unit
Upitvy | Limestone, Shale, Shaje 76.7 14.0* (Aquiclude) to
with Silt :
Uppermost Aquifer
Sandstone, Siltstone,
Unit VIl | Sand with Silt, and Sand 88.3 11.8* koo Grsungwatar
. Zone
with Clay

* Unit VI and Unit VIl were not fully penetrated throughout the site.
** There is a Unit VIII that was encountered in 5 borings composed of Limestone and Shale with
Sand.

4.2.1 Unit - Alluvium

The site is currently used for an active soil mining operation. Most of the site had been
excavated to varying depths within Unit | at the time of drilling. Lithologies observed in Unit
| have been disturbed as part of the excavation process. After soil excavation, the over
burden was returned back into the excavation, as such this Unit is primarily considered fill
material. Material encountered in Unit | include the following: silty clay, sand with clay,
sand, and gravel. Unit | was encountered from the surface to a maximum depth of 43 feet.
The average thickness of this unit is approximately 30 feet.

4.2.2 Unit Il — Limestone and Shale

Unit 1l is a hard massive bed of limestone and shale. The limestone layer was absent in
ten borings BME-1, 2, 5, 6, 9, 14, 15, 18, 19, and 26. This Unit, where present, was
encountered from 15 to 43 feet below ground surface (bgs). The thickness of Unit Il ranges
from 1 foot to 13 feet thick. A structural contour map of the top of Unit Il is shown in Drawing
E3.11.

4.2.3 Unit lll - Sandstone, Sandstone with Silt, Siltstone, Sandy Shale

Unit Ill is composed of individual layers of sandy shale, sandstone, sandstone with silt,
siltstone, silt, sand, and some interbeds of sandy shale. Unit Ill ranges from 2 to 56 feet
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thick with an approximate average thickness of 18 feet. Unit Ill is found on average at 33
feet bgs. This layer is present and correlatable across the site. A structural contour map
is shown on Drawing E3.12.

4.2.4 Unit IV - Limestone and Shale

Unit IV is composed of individual layers of limestone and shale. Unit IV is present and
correlatable across the site. Unit IV ranges from 5 to 27 feet thick with an average
approximate thickness of 14 feet. The depth to Unit IV ranges between 23 and 72 feet
deep with an average depth of approximately 51 feet bgs. A structural contour map of the
top of Unit IV is provided as Drawing E3.13. The base of the landfill excavation will be
primarily founded in this layer.

4.2.5 Unit V - Sand, Sandstone, Sand with Silt, Sandy Shale

Unit V is composed of individual layers of sand, sandstone, sand with silt, and with some
interbeds of sandy shale. Unit V is present and correlatable across the site. Unit V ranges
from 1 to 36 feet in thickness with an average thickness of 12.4 feet. Unit V is encountered
at depths ranging between 37 and 85 feet deep. On average, Unit V can be found at
approximately 64 feet bgs. A structural contour map on Unit V is provided as Drawing
E3.14

4.2.6 Unit VI - Limestone, Shale with Sand, Shale with Silt

Unit VI is composed of individual layers of limestone, shale with sand, and shale with silt.
Unit VI is correlatable across the site. Unit VI was not penetrated in all borings. The depth
of the top of Unit VI ranges from 50 to 105 feet bgs, with an approximate average depth
of the layer at 76 feet bgs. Where Unit VI was fully penetrated, the thickness ranges from
3.5 to 20 feet, with an approximate average thickness of 14 feet. A structural contour map
of the top of Unit VI is shown in Drawing E3.15.

4.2.7 Unit VIl - Sandstone, Siltstone, Sand with Silt, and Sand with Clay

Unit VII is composed of individual layers of sandstone, siltstone, sand with silt, and sand
with clay. The average thickness is approximately 11.8 feet where this Unit was fully
penetrated. Unit VIl was present in borings in thickness that ranged between 5 and 19
feet. Unit VIl is found at depths ranging from 90 to 108 feet deep, with an approximate
average depth of 99 feet. There is a deeper Unit VIl encountered in five borings (BME-6,
8, 13, 14, and 17). where layers composed of limestone and shale with sand were
encountered during drilling.
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5 GEOTECHNICAL AND HYDROGEOLOGIC DATA

5.1 Geotechnical Data

30 TAC §330.63(e)(5)(A)-(F)

Laboratory tests were performed to determine the geotechnical properties of the
subsurface materials that will be encountered in the excavation and to evaluate the
suitability of the materials for the proposed waste management unit design. Samples of
cohesive materials from each unit that will form the bottom and sides of the excavation
and from the units at least 30 feet below the lowest excavation were tested to determine
the soil characteristics and to provide a typical profile. Permeability tests were performed
on undisturbed samples in accordance with 330.63(e)(5)(B)(i). Falling head permeability
tests were performed on all of the samples because undisturbed samples could only be
obtained from the low permeability materials such as shale and limestone but not from the
coarser sands and gravels. The summary of material characteristics and the standard test
methods are provided in Appendix E6.

Soils will be required for construction of the compacted soil liner and protective cover
components of the liner system, and for the infiltration layer and erosion layer components
of the final cover system. Soils will also be required for operational cover (weekly and
intermediate) and general earthfill. Typical material requirements for the various landfill
components are listed below.

Table 6
Typical Material Requirements for Landfill Construction
Hydraulic
Conductivity
Landfill Component Classification LL Pl % - 200 cm/sec
Soil Liner SC, CL, CH, MH 30 min 15 min | 30 min 1 x 107 max
Infiltration Layer SC, CL, CH, MH 30 min 15 min | 30 min 1 x 107 max

General Fill, Protective
Cover, Operational Cover

SC, CL, CH, ML, CL-ML, MH

No large rocks, not mixed with waste

Erosion Layer

SC, CL, CH, SM, ML, CL-ML

Suitable to support plant growth

The soil liner and final cover infiltration layer must be constructed from soils that can be
compacted to form a low hydraulic conductivity barrier. The test results indicate that
suitable materials are available in Units | and Ill. General fill, protective cover, operational
cover and erosion layer soils should not contain large rocks or be mixed with waste.
Erosion layer material must be capable of sustaining vegetation. The test results and
boring logs indicate that any of the soil material excavated from the site will be suitable for
use as general earthfill, operational and protective cover and that the surficial soils will be
suitable for use as the final cover system erosion layer.

5.2 Groundwater Observation Points — Piezometers

Data from the 20 piezometers were used to characterize site hydrogeology. Details of the
piezometers are provided in Table 7. Groundwater elevation levels for the site’s

piezometers are summarized in Table 8, included in Appendix ES5.
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Piezometer locations are shown on Drawing E2.2 of this attachment. Proposed monitoring
well details are provided in Attachment 5.

Table 7
Piezometer Details
Top of
Total Surface Casing Filter Pack Screened
Piezometer Date Depth | Elevation Elevation Elevations Elevations Unit
No. Installed (ft) (ft/msl) (ft/msl) (ft/msl) (ft/msl) Screened
BME 2024 Piezometers
P-3S 8/02/2024 | 27.5 682.47 685.02 667.47 - 654.97 | 665.47 - 655.97 I
P-3M 8/10/2024 | 70.0 682.25 684.83 626.25-612.25 | 623.25-613.25 0l
P-3D 8/10/2024 | 90.5 681.61 684.34 598.61 - 591.11 | 596.61 - 591.61 \Y
P-4D 8/11/2024 | 90.5 681.18 683.69 598.18 - 590.68 | 596.18 - 591.18 \
P-5D 8/09/2024 | 66.0 681.46 684.02 628.46 - 615.46 | 626.46 - 616.46 \Y
P-6VII 8/13/2024 | 91.0 679.98 682.48 596.98 - 588.98 | 594.98 - 589.98 Vil
P-11S 8/02/2024 | 24.0 677.23 679.68 666.23 - 653.23 | 664.23 - 654.23 I
P-11M 8/08/2024 | 42.0 677.22 679.64 642.22 - 635.22 | 641.22 - 636.22 11
P-11D 8/07/2024 | 71.0 677.04 679.43 619.04 - 606.04 | 617.04 - 607.04 Vv
P-24S 8/02/2024 | 31.0 682.86 685.49 665.36 - 651.86 | 663.36 - 653.36 |
P-24D 8/10/2024 | 75.5 682.47 685.20 613.97 - 606.97 | 612.47 - 607.47 Vv
P-24VII 8/11/2024 | 105.0 682.33 684.77 585.33 - 577.33 | 583.33 - 578.33 Vi
P-31S 8/01/2024 | 37.5 684.14 686.85 659.14 - 646.64 | 657.14 - 647.14 I
P-32S 8/01/2024 | 37.5 681.79 684.32 656.79 - 644.29 | 654.79 - 644.79 |
P-32M 8/11/2024 | 71.0 682.10 684.57 624.10-611.10 | 622.10-612.10 11l
P-32D 8/11/2024 | 89.5 682.63 685.47 600.63 - 593.13 | 599.63 - 594.63 \
P-33S 7/30/2024 | 31.0 682.55 685.02 665.05 - 651.55 | 662.55 - 652.55 |
P-34S 7/30/2024 | 34.5 682.83 685.37 661.83 - 648.33 | 658.83 - 648.83 I
P-34M 8/09/2024 | 50.0 682.98 685.47 639.98 - 632.98 | 638.98 - 633.98 1]
P-34D 8/09/2024 | 88.0 683.08 685.38 602.58 - 595.08 | 600.58 - 595.58 Vv

5.2.1 Water Level Measurements

Water levels at the site have been measured from August 2024 to present in site
piezometers. This data is compiled in Table 8 and are included in Appendix E5.
Measurements of water levels were made to 0.01 foot using an electronic water level
indicator. Water level elevations were calculated using measured water levels and surveyed
well elevations (top of casing).

The cross sections in Appendix E3 are annotated to document the level at which stabilized
groundwater levels were obtained from site piezometers. Borehole water level data are
noted on the logs when present. Borehole fluid level data were not used in engineering
calculations because the piezometers were properly constructed and screened to provide
water level data on individual strata; these data are much more reliable than borehole

data.
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5.3 Groundwater Monitoring Historical Analytical Data

This site is not permitted and thus does not have any existing groundwater monitoring
wells. Therefore, there is no existing analytical data.

5.4 Hydrogeologic Units
5.4.1 Unit | - Perched Water Zone — Alluvium

Groundwater is contained in the Unit | alluvium. Groundwater enters Unit | as meteoric
water infiltration from the surface. Current excavation activities have altered the natural
flow of groundwater at the site.

Water levels in piezometers screened in Unit | range from 658.77 to 663.18 ft/msl.
Groundwater present in this unit is under water table conditions. Groundwater flows
toward the north-northwest in the northern portion of the site. Groundwater also flows
toward the south-southwest in the southwest portion of the site. Potentiometric surface
maps of Unit | are included in Appendix E5 as Drawings E5.2a through E5.2d. Slug tests
were conducted in Unit | piezometers. The geometric mean of hydraulic conductivity
values (K) calculated from the Unit | slug tests is 1.87 x10* centimeters per second
(cm/sec). The estimated flow velocity in Unit | is 1.17 feet per year (ft/yr).

5.4.2 Unit Il - Confining Unit — Limestone and Shale

Unit Il consists of hard beds of limestone and shale and ranges from 1 to 13 feet thick.
This layer was missing from ten borings (BME-1, 2, 5, 6, 9, 14, 15, 18, 19, and 26). When
present, the lithologic and hydrogeological characteristics of this unit act as a lower
confining unit to Unit | and an upper confining unit to Unit I1l. A laboratory permeability test
was run on an undisturbed sample of Unit Il (BME-3). The hydraulic conductivity was
calculated to be 2.8 x 10® cm/sec. The hydraulic conductivity worksheet is included in
Appendix E6 as Drawing E6.2.

Where Unit Il is absent, Unit | and Unit Il are in direct communication.

5.4.3 Unit lll - Upper Groundwater Zone — Sandstone, Sandstone with Silt,
Siltstone, and Sandy Shale

Groundwater is contained in Unit Ill strata which is comprised of sandstone, sandstone
with silt, sand, and some sandy shale interbeds. Groundwater enters Unit {ll on the outcrop
of the Paluxy Sand Formation. Water levels in piezometers screened in Unit lll range from
652.34 to 662.42 ft/msl. Groundwater present in this unit is under confined conditions
where Unit Il is present. Groundwater flow in Unit Il flows toward the northwest.
Potentiometric surface maps of Unit Ill are included in Appendix E5 as Drawings ES5.3a
through E5.3d. Slug tests conducted in Unit Ill had a geometric mean of hydraulic
conductivity values (K) of 1.56 x 10 cm/sec. The estimated flow velocity in Unit Ill is 3.26
ft/yr.

Unit Il acts as a lower confining unit to Unit | and an upper confining unit to Unit Ill. As
previously discussed, Unit Il is absent in borings BME-1, 2, 5, 6, 9, 14, 15, 18, 19, and 26.
Units | and Il are in direct communication with one another where Unit |l is absent.
Groundwater in these areas flows to the northwest.
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5.4.4 Unit IV — Confining Unit — Limestone and Shale

Unit IV consists of layers of limestone and shale. This unit ranges from 5 to 27 feet across
the site. The lithological and hydrogeological characteristics of this unit indicate that it
serves as the lower confining unit for Unit IIl and an upper confining unit for the underlying
Unit V.

Two undisturbed samples were submitted for laboratory permeability testing on the Unit
IV strata (BME-18, BME-28). Results for hydraulic conductivity calculated were less than
4.3 x 10 and 1.00 x 10° cm/sec, respectively. The hydraulic conductivity worksheets are
included in Appendix E6 as Drawings E6.10 and E6.14.

5.4.5 Unit V — Uppermost Aquifer — Sand, Sandstone, Sand with Silt, and Sandy
Shale

Groundwater enters Unit V strata at its outcrop east of the site. Water levels in piezometers
screened in Unit V range from 628.25 to 659.14 ft/msl. Groundwater present in this unit is
under confined conditions. Groundwater is confined in Unit V by the overlying limestone
of Unit IV and by the underlying limestone, shale with sand, and shale with silt of Unit VI.
Potentiometric surface maps of Unit V are included in Appendix E5 as Drawings E5.4a
through E5.4d. Groundwater flow is generally toward the west toward piezometers P-3
and P-4. In this area, groundwater is directed to its localized area in Unit V because of a
depression in Unit 11l through Unit VI, as shown on Cross Sections B-B' and E-E’ (see
Drawings E3.3 and E3.6). The geometric mean of the hydraulic conductivity values (K)
calculated from the Unit V slug tests is 4.60 x 10° cm/sec. The estimated groundwater
flow velocity in Unit V is approximately 6.32 ft/yr.

5.4.6 Unit VI — Lower Confining Unit — Limestone, Shale with Sand, Shale with Silt

Unit VI consists of layers of limestone, shale with sand, and shale with silt. An average of
approximately 14 feet and a maximum of 20 feet of this layer was penetrated by site
borings. Two undisturbed samples were submitted for laboratory permeability testing on
the Unit VI strata (BME-8 and BME-17). The hydraulic conductivity was calculated as 4.5
x 10 and less than 1.00 x 10° cm/sec, respectively. The laboratory hydraulic conductivity
worksheets are included in Appendix E6 as Drawings E6.6 and E6.9. The lithological and
hydrogeologic characteristics of this unit indicate that Unit VI serves as the lower confining
unit to Unit V, the uppermost aquifer. This layer serves as the aquiclude to Unit V, the
uppermost aquifer.

5.4.7 Unit VIl - Sandstone, Siltstone, Sand with Silt, and Sand with Clay

Unit VII is composed of individual layers of sandstone, siltstone, sand with silt, and sand
with clay. The bulk of the site subsurface investigation was focused on Units | through Unit
VI because the landfill subgrade is to be founded in Layer IV. However, two piezometers
were installed in Unit VII. Water levels in these piezometers range from 634.59 to 643.45
ft/msl. Slug tests were also conducted in these piezometers screened in Unit VII. The
geometric mean of hydraulic conductivity values (K) from Unit VIl is 2.66 x 10°®.
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5.5 Field Permeability (Slug) Tests & Hydraulic Conductivity

Slug tests were performed in October of 2024. The test results are summarized in
Table 9 below. Graphs of slug test data are presented in Appendix E5. Locations where
slug testing was performed are represented on Drawing E5.8.

Table 9
Hydraulic Conductivity Values From Slug Testing

. Unit . Hydraulic
Piezometer No. Scraonsd Lithology Screened Conductivity*

(cm/sec)

P-31S I Sand, silty 7.45 x 10

P-32S I Sand, silty 1.81 x 10

P-34S I Sand, silty 4.81x10*

P-3M [ Sandstone 1.48 x 10

P-11M il Sandstone with clay lenses 9.02x10°

P-32M 1] Sandstone and sand, silty 9.03 x 10°

P-34M [ Sand, silty 4.92 x 10*

P-4D Vv Siltstone 7.44 x 10°

P-11D \Y Sandstone 3.76 x 10°°

P-24D V Siltstone 3.48 x 10°

P-6 VI VI Sandstone with silt 1.40 x 10°®

P-24 Vi VIl Siltstone 5.07 x 10°®

Calculated Hydraulic Conductivity Values

Geometric Mean | Perched Water Zone 1.87 x 10

Geometric Mean 1l Upper Groundwater Zone 1.56 x 10*

Geometric Mean v Uppermost Aquifer 4.60 x 10°

Geometric Mean il Unit VI 2.66 x 10°

*Values were calculated using the equation: K = (KriKrr)"2, where RH is the rising head value
and FH is the falling head value. This equation provides the “best” hydraulic conductivity
estimate based on the two values which can vary by up to a factor of 100 (Nielsen, 1991).
Individual RH and FH values for slug tests can be found in Appendix 5, E5.9a through E5.9w.

Slug tests were conducted by measuring the rising head or falling head of water levels
with time following removal of a water column using a bailer or addition of a slug displacing
a water volume. At each piezometer, a depth to static water level was measured to the
nearest 0.01-foot prior to testing. A pressure transducer probe was placed near the base
of the well to record initial water column heights and changes in water column heights as
water levels fell or rose to static water levels. Data were recorded using a Level Troll 700.

Hydraulic conductivity values were calculated using the Bouwer-Rice method for confined
and unconfined aquifers. Calculated values for the six slug test results for Unit | (perched
water zone) range from 7.45 x 105 to 4.81 x 10 cm/sec and have a geometric mean of
1.87 x 10 cm/sec. The calculated values for the seven test results for Unit lll zone range
from 9.02 x 10 to 4.92 x 10 cm/sec and have a geometric mean of 1.56 x 10 cm/sec.
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Calculated values for the six tests results for Unit V (uppermost aquifer) range from
3.48 x 105 cm/sec to 7.44 x 10 cm/sec, with a geometric mean of 4.60 x 10~ cm/sec.

5.6 Groundwater Gradient Evaluation and Flow Rate
5.6.1 Groundwater Gradient Evaluation

The facility was evaluated for site-wide groundwater gradient occurrence in the
groundwater bearing units; Unit |, lll, and V. The evaluation was conducted using
potentiometric surface maps for each of the groundwater bearing units.

Based on this evaluation, three groundwater flow gradient lines were identified in Unit |
that are representative of the range of gradient variability in this layer. The three
representative flowlines are shown on Drawing E5.5. Each hydraulic gradient was
determined from individual potentiometric surface maps at each of the flow lines and is
tabulated in Table 10. The average hydraulic gradient for each flow line is included in
Table 10. Using an average gradient for all flowlines, groundwater velocity was calculated
for Unit . The calculated groundwater velocity for Unit | is shown on Drawing E5.10a —
Groundwater Velocity Calculation Sheet- Unit I.

Table 10
Hydraulic Gradient Values for Units |, lll, V (ft/ft)

Unit |
Date Line 1i | Line 2i | Line 3i
August 2024 0.0021 | 0.0013 | 0.0024
September 2024 | 0.0020 | 0.0013 | 0.0027
October 2024 0.0027 | 0.0015 | 0.0021
November 2024 | 0.0027 | 0.0015 | 0.0021
Average 0.0024 | 0.0014 | 0.0023
Unit | Hydraulic Gradient Average: 0.0020 ft/ft

Unit 111
Date Line 1i | Line 2i | Line 3i
August 2024 0.0050 | 0.0042 | 0.0033
September 2024 | 0.0050 | 0.0042 | 0.0033
October 2024 0.0050 | 0.0042 | 0.0033
November 2024 | 0.0050 | 0.0042 | 0.0033
Average 0.0050 | 0.0042 | 0.0033
Unit Ill Hydraulic Gradient Average: 0.0042 ft/ft

Unit V
Date Line 1i | Line 2i | Line 3i | Line 4i
August 2024 0.0091 | 0.0120 | 0.0114 | 0.0400
September 2024 | 0.0092 | 0.0141 | 0.0130 | 0.0350
October 2024 0.0095 | 0.0149 | 0.0120 | 0.0400
November 2024 | 0.0098 | 0.0153 | 0.0120 | 0.0400
Average 0.0094 | 0.0140 | 0.0121 ] 0.0388
Unit V Hydraulic Gradient Average: 0.0186 ft/ft
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Three groundwater flow gradient lines were identified in Unit 111l that are representative of
the range of gradient variability in this layer. The three representative flow lines are shown
on Drawing E5.6. Each hydraulic gradient was determined from individual potentiometric
surface maps at each of the flow lines. The average gradient shown for each flowline is
included in Table 10. Using an average hydraulic gradient for all flowlines, a groundwater
velocity was calculated for Unit IIl. The calculated groundwater velocity for Unit [l is shown
on Drawing E5.10b and E5.10c — Groundwater Velocity Calculation Sheet - Unit llI.

Four groundwater flow gradient lines were identified in Unit V that are representative of
the range of gradient variability in this layer. The four representative flowlines are shown
on Drawing E5.7. Each gradient was determined from individual potentiometric surface
maps at each of the flowlines and is tabulated in Table 10. The average hydraulic gradient
shown for each flowline is included in Table 10. Using an average gradient for all flowlines,
a groundwater velocity was calculated for Unit V. The calculated groundwater velocity for
Unit V is shown on Drawing E5.10d — Groundwater Velocity Calculation Sheet - Unit V.

5.6.2 Groundwater Flow Rate

Groundwater flow directions and rates have been determined for the uppermost aquifer
(Unit V) and for shallower groundwater zones (Unit | and Unit lI). Potentiometric surface
maps have been constructed for each unit and are included in Appendix ES.

Based on potentiometric surface maps constructed from water levels obtained from site
piezometers, groundwater in Unit V (uppermost aquifer) flows to the west. Groundwater
flow in Unit V is controlled by the exaggerated dip in strata at boring BME-14 and the
proximity of the West Fork of the Trinity River located west of the proposed facility. Unit V
groundwater flow is calculated to be 6.32 ft/yr (see Groundwater Velocity Calculations,
Appendix E5, Drawing E5.10d). Recharge to the Unit V sands occurs where the sands
outcrop at the surface surrounding the facility.

Based on potentiometric surface maps constructed from water levels observed in site
piezometers, groundwater in Unit | flows generally northwest, west, and south-southwest.
Groundwater flow velocity is estimated to range from 1.17 ft/yr in Unit | (see Appendix ES,
Drawing E5.10a).

Based on potentiometric surface maps constructed from water levels observed in site
piezometers, groundwater in Unit Il flows generally to the northwest. Groundwater flow
within Unit 1l is estimated to flow at an average of 3.26 ft/yr (see Appendix E5, Drawings
E5.10b and E5.10c).
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6 ARID EXEMPTION

30 TAC §330.63(e)(6)

This applicant is not seeking an arid exemption for the landfill unit; therefore, 30 TAC
§330.63(e)(6) is not applicable to this application.
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APPENDIX E1
REGIONAL GEOLOGIC/HYDROGEOLOGIC DATA
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Jon Niermann, Chairman

Bobby Janecka, Commissioner
Catarina R. Gonzales, Commissioner
Kelly Keel, Executive Director

TExXAS COMMISSION ON ENVIRONMENTAL QUALITY

Protecting Texas by Reducing and Preventing Pollution

March 12, 2024

Mr. Thad Owings

Vice President

134 Riverstone Terrace
Suite 203

Canton, GA 30114

Via email

Subject: Proposed Chisholm Trail Disposal Landfill - Wise County
Municipal Solid Waste - Permit No. 2421
Proposed Site Investigation - Soil Boring Plan
Tracking No. 29632712; RN111930335/CN606237394

Dear Mr. Owings:

On February 27, 2024, we received a soil boring plan (SBP) dated February 26, 2024, for the
referenced MSW Type IV landfill. Our review of the plan indicates that it complies with the MSW

regulations. This letter constitutes approval of your plan.

The SBP proposes 29 borings in an approximately 251.62-acre project area of which
approximately 169 acres are being considered for waste footprint. Twelve of the borings will be
drilled to an elevation at least 5 feet below the elevation of the deepest excavation (EDE), which
is proposed at 609 feet above sea level. Seventeen borings will be drilled to an elevation at least
30 feet below the EDE. Based on the site topography, the lowest surface elevation of the
proposed 29 borings is BME-16 at 654 feet above sea level. This boring will be drilled to a depth
of 50 feet, which is 5 feet below the EDE. The highest surface elevation is BME-13 at 687 feet
above sea level. This boring will be drilled to a depth of 108 feet, which is 30 feet below the
EDE. Based on a phone conversation with Beth Floyd at Biggs and Mathews on March 7, 2024,
the depth for installing the piczometers will be decided once the hydrogeological parameters
from the borings are obtained.

Please be advised that under Title 30 Texas Administrative Code, Chapter 330,

Section 330.63(e)(4)(B), the uppermost aquifer and any hydraulically interconnected aquifers
below the site must be identified, as well as the underlying confining unit. It is anticipated that
this SBP, when implemented, will accurately characterize the in-situ geologic, hydrologic, and
engineering properties of the surface and subsurface strata at this site. Although this plan
appears to comply with the MSW regulations concerning site investigations, additional soil
borings and piezometers could be required if the data generated by this SBP are inconclusive.

If you find it necessary to modify this approved plan, another plan detailing any proposed
modifications must be submitted for approval before implementation of the modifications.

P.0.Box 13087 ¢ Austin, Texas 78711-3087 * 512-239-1000 ° tceq.texas.gov

How is our customer service? tceg.texas.gov/customersurvey £Z.la

printed on recycded paper



Mr. Owings
Page 2
March 12, 2024

If you have questions regarding this letter, please contact me by telephone at (512) 239-0554, or

henok.tewelde@tceg.texas.gov. When addressing written correspondence, please use mail code
MC 124.
Sincerely,
{ fu“’ A
VY
L 3
Henok Tewelde P.G.

Municipal Solid Waste Permits Section
Waste Permits Division
Texas Commission on Environmental Quality

HT/drh

cc: Ms. Beth Floyd, Biggs & Mathews Environmental, Inc, Mansfield

E2.1b
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KEY TO SOIL CLASSIFICATION TERMS AND SYMBOLS m

SOIL OR ROCK TYPES (shown in symbols column)
R

CLAY CLAY, CLAY, FILL GRAVEL LIMESTONE SAND SAND, SAND,  SAND,

XX

w/sand w/silt  (Deposited wi/silt w/gravel  wiclay
by Humans)
H7 — — ] T F - SN -+
secetj N s I e 51 RS W [T
Hp - el Y HHE s N LT e
SANDSTONE SANDSTONE SHALE  SHALE, SHALE, SHALE, SILT SILT SILT, SILTSTONE
wisilt wisand w/silt clayey w/clay sandy

SUBSURFACE CONDITIONS:

Soil and rock descriptions on the boring logs are a compilation of field data as well as from laboratory testing of samples on those
strata for which laboratory classification test results are presented on the boring Io%s. These classifications are based only on the
actual samples tested, and the classification is then assigned to the remainder of the stratum interval based on visual classification.
If laboratory classification test results are not presented on the borm% log for a particular stratum, then that stratum was classified
by visual-manual procedures only. The stratification lines represent the approximate boundary between materials and the transition

can be gradual.

Classification of soils based upon visual-manual procedures was performed in general accordance with ASTM Standard D 2488.
Classification of soils based upon laboratory test results was performed in general accordance with ASTM Standard D 2487.

Water-level observations have been made in the borings at the times indicated. It must be noted that fluctuations in the
groundwater level may occur due to variations in rainfall, hydraulic conductivity of soil strata, construction activity, and other factors.

ELEVATIONS:
Elevation of contact or bottom of borings/piezometers is shown on the right side of the material description column.




SKYLINE 2024 WISE COUNTY.GPJ B&M DATA TEMPLATE.GDT 12/13/24

LOG OF BORING NO. BME-1 Sigps and Melbwwe Kirvironments!
Project Description: Chisholm Trail Disposal Landfill Mansfield, Texas 76063-5892
Phone: 817-563-1144
Location: E 2260833.17 N 7064074.04
(9]
5 |g) 8
& | 8|3 | SufaceEl: 682.22 ft. ms
£ E 3 Completion Depth: 104.0 ft
§ | 3| € | DateBoring Started: 5/20/2024
a Date Boring Completed: 5/29/2024
MATERIAL DESCRIPTION
Clay, silty, sandy, with gravel, brown (il
e
- 5
R
— 10
T
- 15
e
-] 662.22
- 20 Sand, brown, coarse, with gravel (fill
-
: : A5
L
- 25 \ 4
= p
| e
L o 4
— 30+
. 649.22
B : — — Shale, sandy, light greenish gray, very hard, with sand seams .
L 35 iy
.
—- —
N
r._ —
L 40
-]
— —
S
-7
- 45
i 5; 632.22
Contractor: HIET Groundwater Observations | Remarks: Borehole grouted upon completion.
Date [ Depth
5024 M 29
53024 Y 255
Continued Next Page

LOG OF BORING NO. BME-1
PAGE 1 OF 3 The stralificaton lines represent approximate strata boundaries. In situ, the transition may be gradual. E2.4
LOGS ARE NOT INTENDED TO BE USED SEPARATELY FROM THE ORIGINAL REPORT. .



SKYLINE 2024 WISE COUNTY.GPJ B&M DATA TEMPLATE.GDT 12/13/24

LOG OF BORING NO. BME-1

Project Description: Chisholm Trail Disposal Landfill

Biggs and Mathews Environmental
1700 Robert Road, Ste 100

Mansfield, Texas 76063-56092

Phone: 817-563-1144

Location: E 2260833.17 N 7064074.04
%}
w8
8 | 8|3 | surfaceEl 682.22 ft. msl
£1E 3 | Completion Depth 104.0 ft
3|2l E Date Boring Started: 5/29/2024
& | Date Boring Completed: 5129/2024
MATERIAL DESCRIPTION
— — Shale, sandy, abundant lignite seams, tan to gray
-] ’_—"—l - lignite
| | a0 =in g
: 55_ hgnd 627.22
] — Shale, sandy, dark gray
[ Jen Z:_;'_
: 60_ _:;:_— 622,22
L Limestone, with clay seams, light gray to gray
617.22
Shale, sandy, with imestone partings, light gray to gray
612.22
Shale, sandy, light greenish gray, with sand seams
75 ey 607.22
5 Limestone, tan to gray
: : c15 Hod
— -1 1
— 80
. )
[~ et
= —~
= — | .
: 85_4 = 596.22
] — Shale, sandy, dark gray
- e |=—
R oy
% ol 592.22
I T Limestone, tan to gray
- T
T JenpT
[ o5 T SifEst m ed, very hiard o
s pip e iitstone, Tight greenish gray, well cemented, very ha
. + + +
B c19 |+ + +
" + + +
_—— +4 +
100 ++ +
Contractor: HIET Groundwater Observations | Remarks: Borehole grouted upon completion.
Date [ Depth
52024 X 29
53024 ¥ 255
LOG OF BORING NO. BME-1 Continued Next Page
PAGE 2 OF 3 The stratification lines represent approximate strata boundaries. In situ, the transition may be gradual. E25

LOGS ARE NOT INTENDED TO BE USED SEPARATELY FROM THE ORIGINAL REPORT.



SKYLINE 2024 WISE COUNTY.GPJ B&M DATA TEMPLATE.GDT 12/13/24

LOG OF BORING NO. BME-1
Project Description: Chisholm Trail Disposal Landfill

Biggs and Mathews Environmental
1700 Robert Road, Ste 100

Mansfield, Texas 76063-5892

Phone: 817-563-1144

Location: E 2260833.17 N 7064074.04

Surface El.: 682.22 ft. msl
Completion Depth: 104.0 ft.

Date Boring Started: 5/29/2024

Date Boring Completed: 5/29/2024

Depth, feet
Samples

Symbol / USCS

MATERIAL DESCRIPTION

Siltstone, light greenish gray, well cemented, very hard (continued)

F++ + + +
b+ + 4 + +
4+ + 4+ ++

578.22

Contractor: H/ET

{;Date i Depth
Tspora M 29

e ‘ Groundwater Observations | Remarks: Borehole grouted upon completion.

LSBOIZ4 ! 25.5
LOG OF BORING NO. BME-1
PAGE 3 OF 3 The stratilication lines represent approximate strata boundaries. in situ, the transition may be gradual E2.6

LOGS ARE NOT INTENDED TO BE USED SEPARATELY FROM THE ORIGINAL REPORT.




SKYLINE 2024 WISE COUNTY.GPJ B8M DATA TEMPLATE.GDT 12/1324

LOG OF BORING NO. BME-2 Biggs and Mathews Environmental

1700 Robert Road, Ste 100

Project Description: Chisholm Trail Disposal Landfill Mansfield, Texas 76063-6892
Phone: 817-563-1144

Location: E 2260734.78 N 7064620.56

Surface El.: 682.22 ft. msl
Completion Depth: 79.0ft.

Date Boring Started: 5/29/2024

Date Boring Completed: 5/29/2024

Depth, feet
Samples

Symbol / USCS

MATERIAL DESCRIPTION
ay, silty, with sand and gravel, brown (fill)

T
1 1

Al

Al

A2

- 15 Sand, with cobbles, brown (fill)

A3

A4

25_ 657.22
0. . Sand, and gravel, brown, medium to fine-grained

T
]
S

LR

851.22

Shale, sandy, gray

642.22

- 40 NN "Sand, clayey, tan to greenish gray

=l %
PRI\ .

HIET Groundwater Observations
Date | Depth
52924 . 25
53024 Y 236

1
| S T

632.22

- 50

Contractor: Remarks: Borehole grouted upon completion.

LOG OF BORING NO. BME-2 Continued Next Page
PAGE 1 OF 2 The stratificalion ‘ines represent approximale strata boundaries. In situ, the transition may be gradual E2.7
LOGS ARE NOT INTENDED TO BE USED SEPARATELY FROM THE ORIGINAL REPORT. -



SKYLINE 2024 WISE COUNTY.GPJ B&M DATA TEMPLATE.GDT 12113124

Project Description: Chisholm Trail Disposal Landfill

LOG OF BORING NO. BME-2 Biggs and Mathews Environmental

1700 Robert Road, Ste 100
Mansfield, Texas 76063-5892
Phone: 817-563-1144

Location: E 2260734.78 N 7064620.56

Surface El.: 682.22 ft. msl
Completion Depth: 79.0ft.

Date Boring Started: 5/29/2024

Date Boring Completed: 5/29/2024

Depth, feet
Samples
Symbol / USCS

MATERIAL DESCRIPTION

Shale, sandy, gray to greenish gray

ce

i
1

I
!

- 56

}_ —]

[ ] r

[ _|ctof,

— 60

I

- “ i

B c11 - 3" limestone seam

] 617.22

- 65 “Shale, sandy, greenish gray

: : c12

L 70 . ﬂ 612.22
I Sand, silty, light gray to tan

- - 1)

] g 607.22

- 75 — Shale, sandy, dark gray

I PN gl

I R e

L s 603.22

— 804

-

— 85

L]

= 90_.

~ 1
-
100 -
Contractor: HIET Groundwater Observations | Remarks: Borehole grouted upan completion.
Date | Depth
52024 X 25
5/30/24 !_ 236
LO F | 2 -2
PAGE 2 OF 2 The stratification lines represent approximate strata boundaries. In situ, the transition may be gradual. E2.8

LOGS ARE NOT INTENDED TO BE USED SEPARATELY FROM THE ORIGINAL REPORT.



SKYLINE 2024 WISE COUNTY.GPJ B&M DATA TEMPLATE.GDT 12/13/24

LOG OF BORING NO. BME-3 Bigge and Mathews Environmental
Project Description: Chisholm Trail Disposal Landfill Mansfield, Texas 76063-5892
Phone: 817-563-1144
Location: E 2260529.1 N 7065141.76
w
PR
& | 8|3 | SurfaceEl: 682.99 ft. ms|
% E| 3 Completion Depth: 107.0 ft.
8 @ | € | DateBoring Started:  6/29/2024
b > Date Boring Completed: 6/29/2024
MATERIAL DESCRIPTION
Sand, silty, with clay, brown and reddish brown (fill)
: ] A1l
-
- 5
B : A2
— 10
.
: 1 as
——
— 15
[ e
- 20
~ T as
r—- -
- 25
—
C e
.
— 30 g
T
= )
— 35
B
-
-
— 40
-
[ o 63999
| Limestone, with shale, silty, light greenish gray to tan 638.99
B ” = —1 —Shale, with some silt partings, with limestone, dark gray
i } c1o
— 50 =
Contractor: HET Groundwater Observations | Remarks: Borehole grouted upon completion.
Date [ Depth
62924 Y 30
Continued Next Page

—— NP
LOG OF BORING NO. BME-3
PAGE 1 OF 3 The stratification fines represent approximate strata boundaries. In situ, the transition may be gradual.

LOGS ARE NOT INTENDED TO BE USED SEPARATELY FROM THE ORIGINAL REPORT. E2.9



LOG OF BORING NO. BME-3
Project Description: Chisholm Trail Disposal Landfill

Biggs and Mathews Environmental
1700 Robert Road, Ste 100

Mansfield, Texas 76063-5892

Phone: B17-563-1144

SKYLINE 2024 WISE COUNTY.GPJ B&M DATA TEMPLATE.GDT 1213124

Location: E 2260529.1 N 7065141.76
o
3 |e| 2 _
¢ | 9 5 | Surface El.: 682.99 ft. msi
£ E|l 3 Completion Depth: 107.0 ft.
g | E Date Boring Started: 6/29/2024
& | Date Boring Completed: 6/29/2024
MATERIAL DESCRIPTION
_ Shale, with some silt partings, with limes{one, dark gray (continued)
—
L
- 55
L 626.99
- Eassl Shale, silty, greenish gray
1
L e
] E“E:J 622.99
2tse8: Sandslone, tan, with lignite, crossbedded
- lignite seams
610.99
Limesione. with clay, sandy. tan to buff
- sandstone seam
602.99
Shale, with limesione, dark gray
597.99
Shale, sandy, light greenish gray to tan, hard
594.99
B Sandstone, greenish gray to tan
L.
|
B - with lignite
i - with clay 587.99
B sl Shale, silty, with imestone, dark greenish gray to gray
T
= 20 HHIH
!
- 4 Ah
100 e :
Contractor: HIET Groundwater Observations | Remarks: Borehole grouted upon completion.
Date [ Depth
6924 Y 30
Conlinued Next Page

LOG OF BORING NO. BME-3

PAGE 2 OF 3 The stratification lines rep

te strata boundaries. [n situ, the transition may be gradual. E2 10

LOGS ARE NOT INTENDED TO BE USED SEPARATELY FROM THE ORIGINAL REPORT.
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LOG OF BORING NO. BME-3 Blggs and Mathews Environmental

Project Description: Chisholm Trail Disposal Landfill

1700 Robert Road, Ste 100
Mansfield, Texas 76063-6892
Phone: 817-563-1144

Location: E 2260529.1 N 7065141.76
)
T | ol 3
& | 8|3 | surface El. 682.99 ft. ms|
£ | E 3 Completion Depth: 107.0 ft
& 3 Date Boring Started: ~ 6/29/2024
£ Date Boring Completed: 6/29/2024
17 P
MATERIAL DESCRIPTION
] Shale, silty, with limestone, dark greenish gray to gray (continued) 581,99
B : 828 Sandstone, with lignite, tan, crossbedded
[
577.99
[105 Shale, gray
B 5 575.99
-
—~110
I
- -
]
115
- —
F 9
- -
—~120+
S
125
s
- -
A
130
-
—
135
- -
)_ -
-
140
R
-
- a—y
—145
S
_150—1
Contractor: HIET Groundwater Observations | Remarks: Borehole grouted upon completion.
Date [ Depth
62924 Y 30
LOG OF BORING NO. BME-3
PAGE 3 OF 3 The stratification lines represent approximate strata boundaries. In sity, the transition may be gradual E2.11

LOGS ARE NOT INTENDED TO BE USED SEPARATELY FROM THE ORIGINAL REPORT.
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LOG OF BORING NO. BME-4 Biggs and Mathews Environmental

Project Description: Chisholm Trail Disposal Landfill

1700 Robert Road, Ste 100
Mansfield, Texas 76063-5892
Phone: B17-563-1144

Location: E 2260708.88 N 7065480.37
w
5 |g|8
& | 8|3 | SurfaceEl: 686.53 ft. ms|
£ | E| 3 | Completion Depth: 108.0 ft.
8 3 | £ | DateBoring Started:  6/28/2024
& | Date Boring Completed: 6/28/2024
MATERIAL DESCRIPTION
T, clayey, reddish brown, with rootlets (ill)
-
B : A1
- 5
- —
B
[ 10
I
A3
i
'— 15 671.53
B :] Clay, sandy, silty, brown with gray streaks (fill)
=
- -
L _ Ad
]
- 20— 666.53
! and, silly, with clay, brown to dark reddish brown, with pea gravel, moist (fimy
L
T—
- 25 A
-] §59.53
A8 Limestone, tan and light greenish gray
30 656.53
- Shale, silty, increasing silt with depth, greenish gray
- e
- —
= -~
L 35 | 651.53
y it, clayey, with sand, moderalely dense, with some unconsolidaled zones, sand with shale partings
L] \
B Lo d 648,52
j Siltstone, tan to gray, with clay partings
— 40
: j 644.53
| co Shale, with imestone seams, dark gray (light gray limestone)
r 45—
3
- 4
E ; c1o
o
- 50 N
Contractor: HIET Groundwater Observations | Remarks: Borehole grouted upon completion.
Date [ Depth
62824 Y 25
F BORIN . -4 Continued Next Page
PAGE 1 OF 3 The stratificalion lines represent approximate strata boundaries. In situ, the transition may ba gradual. E2.12

LOGS ARE NOT INTENDED TO BE USED SEPARATELY FROM THE ORIGINAL REPORT.
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Project Description: Chisholm Trail Disposal Landfill

LOG OF BORING NO. BME-4 Biggs and Mathews Environmental

1700 Robert Road, Ste 100
Mansfiold, Texas 76063-50692
Phone: 817-663-1144

Location: E 2260708.88 N 7065480.37

0
- O
$ (8|5 | Surface El: 686.53 ft. msl
] El s Completion Depth: 108.0 ft.
& | 8| £ | DateBoring Started:  6/28/2024
>
o

Date Boring Completed: 6/28/2024

MATERIAL DESCRIPTION

Shale, with imesione seams, dark gray (light gray limestone) (confinued)

B
N 83153
Siltstone, light greenish gray, with sand, with silty clay, with sand seams
: 626.53
Sandstone, crossbedded, tan to gray, with lignite
|
. - clay seam 617.53
[: 70 [imestone, with clay and sand parings, tan to buff, with dark gray clay
1
=
] c15 T
B 75_' - - siltstone and sandstone seam, tan to light gray
T
- | c16
r— —
— 80
[ ek
i T 602.53
55_‘ + 4+ + Siltstone, tan and light greenish gray, with shale and sand seams and partings
- + + +
+++
-] b+ +
B -1 + + +
= - c18 + 4
| _l ++ +
+ 4t - clay seam 568.53
- 90 ——1 Shale, with limestone seam, with sand, dark green to gray
[ o (==
L B
L o5 = 591.53
;_{ .| Shale, silty, with imestone, with siltstone seams, tan and light greenish gray
—_— 'L 1
c20 Il
= af .3"
—~100 = ;
Contractor: HIET Groundwater Observations | Remarks: Borehole grouted upon completion.
Date [ Depth

6/28/24 M 25

H.

LOG OF BORING NO. BME-4 Continued Next Page
PAGE 2 OF 3 The stratification fines represent approximate strata boundaries. In situ, the transition may be gradual. E2.13

LOGS ARE NOT INTENDED TO BE USED SEPARATELY FROM THE ORIGINAL REPORT.
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Project Description: Chisholm Trail Disposal Landfill

LOG OF BORING NO. BME-4 Biggs and Mathews Environmental

1700 Robert Road, Ste 100
Mansfield, Texas 76063-5692
Phone: 817-563-1144

Location: E 2260708.88 N 7065480.37

5]
- Q
£ 8|3 | SurfaceEl. 686.53 ft. ms!
£ |E 3 Completion Depth: 108.0 ft.
& | & | £ | DateBoring Started: 6/28/2024
P
w

Date Boring Completed: 6/28/2024

MATERIAL DESCRIPTION

Silstone, with sand, tan

582.53

Shale, dark gray

578.53

1
-
w
o

1

o

| N S T N N N O N O O O

ll]l_‘lTllT
.

—145

U

T

-

1

r1 50

Contractor: HIET Groundwater Observations

Date | Depth

628124 N 25

Remarks: Borehole grouted upon completion.

LOG OF BORING NO. BME-4

PAGE 3 OF 3 The stratification lines represent approximate strata boundaries. In situ, the transition may be gradual. E2.14
LOGS ARE NOT INTENDED TO BE USED SEPARATELY FROM THE ORIGINAL REPORT. .
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LOG OF BORING NO. BME-5 Sigge snd Msiboun Savircnments
Project Description: Chisholm Trail Disposal Landfill Mansfield, Texas 76063-5892
Phone: 817-563-1144
Location: E 2260671.3 N 7066377.38
w
T | wl| B
$ | 8|S | surfaceEl: 681.50 ft. ms|
g E ] Completion Depth: 90.0 ft.
g | E Date Boring Started: 5/23/2024
a Date Boring Completed: 5/24/2024
MATERIAL DESCRIPTION
% Clay, silty, with sand and rock fragments, reddish brown {fily
s
= 8
r— -~
- -~
[ | A2
L. o
- 10
I
- —
A3
—
— 15
" ] e
-]
-
- 20
— -~
= _ AS
- 25 Sand, clayey, an to ight b T (il s
B _clayey, tan to light brown, moist (
- B
L 30 52
i -
- 35— A7
- 640.50
- Shale, greenish gray
C ]
1 = 636.50
[ 45 i —Timeslone, light gray and dark gray
:] T
1
- c9 1'1
- ﬂ T
%‘ -1 | L |
L 50 L 631.50
Contractor: HET Groundwater Observations | Remarks: Borehole grouted upon completion.
Date | Depth
52324 Y 30
52424 ¥ 27
Continued Next Page

LOG OF BORING NO. BMES

PAGE 1 OF 2 The stratilication lines represent approximate strata boundaries. In situ, the fransition may be gradual. E2.15
2 LOGS ARE NOT INTENDED TO BE USED SEPARATELY FROM THE ORIGINAL REPORT. -
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Project Description: Chisholm Trail Disposal Landfill

LOG OF BORING NO. BME-5 Biggs and Mathews Enviranmental

1700 Robert Road, Ste 100
Mansfield, Texas 76063-5892
Phone: 817-563-1144

Location: E 2260671.3 N 7066377.38
(7]
T lol@
& | 8|3 | surfaceEl: 681.50 ft. ms|
£ | E 3 Completion Depth: 90.0 ft.
& | @ | 2 | DateBoring Started:  5/23/2024
& | Date Boring Completed: 5/24/2024
MATERIAL DESCRIPTION
Sandstone, with clay lenses, light gray to gray
: : c10
- 55
[ TJen 623.50
—Sandstone, with silt, tan, with some clay partings
— 60
: ez
: 65— P 616.50
— I Shale, sandy, dark gray
- 1 e
- - —-——-——_‘
[ e |—
B 707 - 611.50
[: —Shale, with imestone seams, dark gray to light gray
-
-
; 75_‘ 606.50
Limestone, with clay seams, light gray to dark gray
L
C1§
- -
s
- 80
— -
. T
= -
- 85_4
- —
L. 4 T
B T
- —
90 591.50
ol -1
-
L
- 95—
[ ]
100 -
Contractor: HIET Groundwater Observations | Remarks: Borehole grouted upon completion.
Date } Depth

52324 M 30

524 ¥ 27

LOG OF BORING NO. BME-5

PAGE 2 OF 2 The stratification linas represent approximate strala boundaries. In situ. the lransition may be gradual. E2.16
LOGS ARE NOT INTENDED TO BE USED SEPARATELY FROM THE ORIGINAL REPORT. .
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LOG OF BORING NO. BME-6 Biggs and Mathews Eoravironmsnul

Project Description: Chisholm Trail Disposal Landfill

1700 Robert Road, Ste 1
Mansfleld, Texas 76063-5892
Phone: 817-563-1144

Location: E 2261130.49 N 7066444.87

- 3
& | 8|3 | surfaceEl: 680.50 ft. ms|
g_ E | 5 | Completion Depth: 101.0 ft.
8 o E Date Boring Started: ~ 5/22/2024
& | Date Boring Completed: 5/22/2024
MATERIAL DESCRIPTION
i —Ciay, siity, with sand, brown (1)
B 1 Al
S
- 5
-]
- —
s
- 10
~ e
- 15
B
— 20
|
]
| AS
— 25
I 4
] AB
649.50
Sand, gravelly, Tight brown
640.50
—Sandstone, with silt, ightly crossbedded, greenish gray and tan
635.50
Shale, with very fine grained sand seams, dark greenish gray lo dark gray
— 50 630.50
Contractor: HIET Groundwater Observations | Remarks: Borehole grouted upon completion.
Date ] Depth
522024 N 27
52324 Y 234
Continued Next Page

PAGE 1 OF 3

[OG OF BORING NO. BME-6

The stratification lines represent approximate strata boundaries. In situ, the transition may be gradual. E2 17
LOGS ARE NOT INTENDED TO BE USED SEPARATELY FROM THE ORIGINAL REPORT. .



SKYLINE 2024 WISE COUNTY.GPJ B&M DATA TEMPLATE.GDT 12/13/24

Project Description. Chisholm Trail Disposal Landfill

LOG OF BORING NO. BME-6 Bigge and Wathews Environmentl

Mansfield, Texas 76063-5892

Phone: 817-563-1144

Location: E 2261130.49 N 7066444.87

(%]
- O
¢ | 8|3 | SurfaceEl: 680.50 ft. msl
£ |E|3 Completion Depth: 101.0 ft.
8 3 E Date Boring Started: ~ 5/22/2024
a Date Boring Completed: 5/22/2024
MATERIAL DESCRIPTION
] L+ “Timestone, with clay seams, light gray to gray, dark gray clay seams
[ 1 1
I 7] C11 T L
— — T 1
— 55 T T
1
s - L1
- T
[ e[ T
— - 8
L 60 rl T 620.50
t — Shale, sandy, dark greenish gray
B : c13 [
= -
- 65
- =
T - sand lenses
-
L 70 . = 610.50
i Limestone, with clay seams, light gray to gray
B N T T
.
B Tes FI L
— ] YT L
™ 1 If
- 75 T . T
~ — 1
1
R ==
— — | -
.
- -~ 1
| 80 L. 600.50
- Shale, sandy, light greenish gray to tan
[~ Tjew - with limestone seams
: . - 595.50
5 Sandsfone, with silt, tan
[ Jenf: - clay seam
: go_‘ 590.50
Shale, sandy, dark gray
~ e |o
F ] 566.
a Limestone, tan hard 585.50
5 —
B 9 ' Shale, sandy, with siltstone lenses, greenish gray
}_ —
- i R rks: Borehole grouted upon completion
Contractor: HIET Groundwater Observations emarks: g po .
Date | Depth
522”4 N 27
52324 Y 234
Continued Next Page

LOG OF BORING NO. BME-6

PAGE 2 OF 3 The stratification lines represent approximate strata boundaries. la situ, the transition may be gracual.
LOGS ARE NOT INTENDED TO BE USED SEPARATELY FROM THE ORIGINAL REPORT.

E2.18



LOG OF BORING NO. BME-6
Project Description: Chisholm Trail Disposal Landfill

Biggs and Mathews Environmental

1700 Robert Road, Ste 100

Mansfield, Texas 76063-6892

Phone: B17-563-1144

Location: E 2261130.49 N 7066444.87

Date Boring Completed: 5/22/2024

5]
3l ? ,
? .§ 2 | Surface El.: 680.50 ft. msl
g Completion Depth: 101.0 ft.
2 3 % Date Boring Started: ~ 5/22/2024
>
w

MATERIAL DESCRIPTION

SKYLINE 2024 WISE COUNTY.GPJ B&M DATA TEMPLATE GDT 12/13/124
-

c21 |— — “Shale, sandy, with sitstone lenses, greenish gray (continued)

T
I
o

578.50

—150
Contractor: HIET Groundwater Observations

Date [ Depth

5/22/24 % 27
5/23/24 23.4

Remarks: Borehole grouted upon completion.

LOGOF B

PAGE 3 OF 3 The stratilication lines represent approximate strata boundaries. In situ, the transition may be gradual.
LOGS ARE NOT INTENDED TO BE USED SEPARATELY FROM THE ORIGINAL REPORT.
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