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1.0 INTRODUCTION

This document is the Geology Report pertaining to the Permit Amendment Application for the expansion
of the Temple Recycling and Disposal Facility (“facility” or “site”) and has been prepared in accordance
with 30 Texas Administrative Code (TAC) §330.63(e). The site is an existing 269 acre Type | municipal
solid waste facility owned by the City of Temple, Texas (“City”).

By way of this application, the City of Temple proposes to add 191 acres and remove 17 acres from the
permitted area of the facility, for a total permitted area of 443 acres (proposed permit MSW-692B). This
Geology Report was prepared by Golder Associates Inc. and signed by Christina Higginbotham, P.G., a
licensed professional geologist in the State of Texas. This report summarizes available data related to
regional and local geology and aquifers in the area of the proposed site expansion in accordance with
30 TAC §330.63(e). Based on a review of this data, and on the results of geotechnical investigations

conducted at the site, the proposed site is suitable for use as a municipal solid waste disposal facility.
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2.0 REGIONAL PHYSIOGRAPHY AND TOPOGRAPHY

The site is located in east-central Bell County, Texas at 706 Landfill Road, approximately 0.4 miles east of
the intersection of Loop 363 and Little Flock Road, shown on Figure Ill-4-1.

The topographic elevation of Bell County decreases from west to east, within the Blackland Prairie
physiographic province. The Balcones Fault Zone (BFZ) (or Balcones Escarpment) passes through the
center of Bell County, and trends from the northeast to southwest approximately parallel to the strike of
geological units in the area. The fault system has been documented approximately 2 miles northwest of
the site (Duffin and Musick 1991). The main tectonic events of the Balcones halted during the Miocene
Epoch (5.3 million to 23 million years ago); however, structural adjustments were observed during the
Cretaceous (Abbott and Woodruff 1986). The BFZ divides Bell County into two physiographic provinces:
the Inner (Tertiary) Gulf Coastal Plain to the east and the Great Rio Grande Plain to the west. The Inner
Gulf Coastal Plain physiographic province is further divided into two physiographic regions. These
regions are the Rolling Prairie physiographic region to the west and the Blackland Prairie physiographic
region to the east. The Blackland Prairie physiographic region is further divided by the BFZ into the White
Rock Prairie sub-province to the west and the Taylor Black Prairie sub-province to the east. The site is
located in the Taylor Black sub-province. The Taylor Black Prairie is characterized by undulating

topography with several series of perennial streams. Regional physiography is shown on Figure Ill-4-2.

The site is located within the Little ElIm Creek Watershed of the Brazos River Basin. The natural surface
drainage in the site area is towards two tributaries of Little EIm Creek: Williamson Branch towards the
northeast and Unnamed Tributary No. 1 to the south. Drainage features of the site are depressions that
generally transport surface water toward the southern and eastern portions of the site. Figure Ill-4-3
shows site topography based on the 2012 United States Geological Survey (USGS) Temple 7.5 minute

quadrangle map.

The distances to local surface water bodies and drainage features are listed below:

Body of Water Approximate Distance from Site Direction from Site
Williamson Branch of Little EIm Creek 0.1 mile Northeast

Little EIm Creek 0.5 mile North and Northeast
Unnamed Tributary No. 1 of Little EIm Creek 0.2 mile South

Knob Creek 1 mile Southwest
Veterans Administrative Lake 1.5 miles West
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Prior to initial development of the site, the maximum elevation of the facility was approximately 610 feet
above mean sea level (ft-msl). The maximum current permitted elevation is 759 ft-msl, and will be
increased to approximately 835 ft-msl in the proposed expansion. The elevation of deepest excavation
(EDE) for the facility is currently approximately 536 ft-ms! and will be lowered to approximately 515 ft-msl

within the proposed expansion area.
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3.0 GEOLOGY

This section includes discussions on regional and local geologic settings, fault areas, seismic impact
zones, unstable areas, and erosion potential. The following discussion describes a generalized regional
stratigraphic column of the area and in accordance with 30 TAC 330.63(e)(1)(B) includes discussion
down to the base of the lowermost aquifer capable of providing usable groundwater. The stratigraphy,
including geologic age, lithology, and variations in lithology, thickness, depth, geometry, hydraulic
conductivity, and depositional history (as available through current geologic information), are included in
the following paragraphs and Table lll-4-1. Table lll-4-1, Regional Geologic Units and Their Water
Bearing Properties, includes the system, series, group, stratigraphic unit, hydrologic unit, approximate

maximum thickness in feet, character of rocks, and water bearing properties.

3.1 Regional Geologic Setting

The geology of the City of Temple and surrounding areas consist primarily of Cretaceous age sediments
consisting primarily of fine-grained materials deposited in ancient oceans. In the area surrounding the
site, Cretaceous sediments are approximately 3,600 feet thick and dip approximately 1° to 2° to the east-
southeast (Duffin and Musick 1991).

The Cretaceous system is divided into two series, the Comanchean and the Gulfian. The Comanche
series is stratigraphically lower and older than the Gulf and consists of three groups: the Trinity, the
Fredericksburg, and the Washita, ordered from oldest to youngest. Each of these groups contains
several different formations/stratigraphic units. The Trinity Group includes the Paluxy Formation, Glen
Rose (Upper and Lower Members) and Travis Peak which includes the Hensell Sand, Cow Creek
Limestone, Hammett Shale (confining unit), Sligo and Hosston Members. Detailed lithology pertaining to
these geologic units are found in Table HlI-4-1. The Upper Trinity aquifer resides in the Paluxy Formation
and Upper Glen Rose. The Middle Trinity aquifer resides in the Lower Glen Rose, Hensell Sand and Cow
Creek Limestone. The Hammett Shale Member is a confining unit separating the Middle Trinity from the
Lower Trinity aquifer. The Lower Trinity aquifer resides in the Sligo Member and Hosston Member.
Hydraulic conductivities for the individual Trinity hydraulic units were unable to be obtained by published
services, however the Trinity aquifer's hydraulic conductivity ranges from approximately 1 to 31 feet per
day (Ryder 1996). The Fredericksburg Group includes the Kiamichi Formation, Edwards Limestone,
Comanche Peak Limestone and the Walnut Formation. The Washita Group includes the Buda
Limestone, Del Rio Clay (confining unit) and the Georgetown Formation. Detailed lithology pertaining to
these geologic units are found in Table llI-4-1. The Edwards aquifer and associated limestones, which
resides in the Georgetown Formation, Kiamichi Formation, Edwards Limestone, and Comanche Peak
Limestone has a hydraulic conductivity that ranges from 0.01 to 30,000 ft/day (mean of 9 ft/day) (Jones
2003). The surface outcrop of the Comanche series is west of the BFZ.
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The Gulf series is younger than the Comanche and consists of four groups: the Eagle Ford, the Austin,
the Taylor, and the Navarro groups, ordered from oldest to youngest. The Eagle Ford Group is a confining
unit. The Austin Group contains the Austin Chalk Aquifer which yields small quantities of fresh water.
Hydraulic conductivity values for Austin Chalk aquifer were unable to be obtained. The Navarro/ Taylor
Group yields very small quantities of water. Hydraulic conductivity values for the Navarro/Taylor aquifer
were unable to be obtained. Detailed lithology pertaining to these geologic units are found in Table [lI-4-

1. The outcrop of the Gulf series is located east of the BFZ.

The stratigraphic units are generally older to the west and younger to the east, strike northeast/southwest,
and dip to the east-southeast. The thickness of individual units generally increases to the east towards
the deeper portions of the marine basin present during Cretaceous times. The distribution of stratigraphic
units has been altered by movement along the BFZ. Most faults have the downthrown blocks to the
southeast, but some are antithetic, with the downthrown block to the northwest. The net vertical
displacement of the downthrown or southeast blocks is at least 400 feet in portions of Bell County (Duffin
and Musick 1991).

Tertiary age sediments (Eocene series), comprising the Midway and Wilcox Groups, crop out east of the
Temple area. These sediments consist primarily of sand, silt, and clay, and were deposited as detrital
sediments at or near a transgressive shoreline. Hydraulic conductivity of the Wilcox aquifer
(undifferentiated) ranges from 2-204 feet per day based on a study just southeast of Bell County by
Thorkildsen and Price (1991). The hydraulic conductivity for the Midway aquifer was unable to be
obtained from published services. Quaternary age sediments are present in the region and consist of the
Pleistocene and Holocene (Recent) Series, ordered from oldest to youngest. These series consist of
relatively unconsolidated alluvial floodplain and terrace deposits composed of silt, sand, gravel, and clay
from the Brazos River Colorado is south, closer to Austin. The hydraulic conductivity for the Brazos River

alluvial aquifer system can be as great as 2,400 feet per day for gravel (Ryder 1996).

3.2 Local Geologic Setting

As shown on Figures [ll-4-4 and 1lI-4-5, the site is underlain by the Upper Cretaceous age Taylor Group,
and is comprised of the Ozan Formation, Wolfe City, and Pecan Gap Chalk. These units are generally
considered together as the “Taylor Marl.” The Ozan Formation is comprised of a weathered
montmorillonitic clay with high shrink/swell potential. The clay is generally hard and occasionally contains
shell fragments. Underlying the weathered material is the unweathered Taylor Group, which in the site
area consists of a calcareous claystone. The top of this unit is most often encountered between 40 and
50 feet below ground surface (ft-bgs). Below the claystone is an unweathered marl layer. Based on
regional data, the base of the Taylor Group in the site area is at a depth of approximately 400 ft-bgs. The
weathered-unweafhered interface serves as a demarcation for the uppermost water bearing unit in the

area, which is located within the weathered portions of the Taylor Group.
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The site is located on an outcrop of the Ozan Formation, a unit of Cretaceous sediments deposited in a
low-energy marine environment. The Ozan Formation is lithologically a claystone and marl.
Mineralogically, the Ozan Formation is made up primarily of montmorillonite followed by lesser amounts

of glauconite, phosphate pellets, hematite and pyrite nodules, and calcite (BEG 1992).

Underlying the Taylor Group is the Austin Chalk, which consists of massive beds of chalk and marl with
bentonitic seams, glauconite, and pyrite nodules (Brune and Duffin 1983). The Austin Chalk is
approximately 200 feet thick. Below the Austin Chalk are the Eagle Ford Group, Buda Limestone, and
Del Rio Clay, which have a combined thickness of approximately 150 feet. Underlying those units are the
Edwards aquifer and associated limestones. The northern extent of the Edwards aquifer is generally

identified as being southwest of Temple, extending to the Lampasas River in southern Bell County.
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Temple Recycling & Disposal Facility
Permit Amendment Application TCEQ Permit MSW-692B
Part I, Attachment 4, Geology Report

/
N

3.3 Fault Areas

Compliance with 30 TAC §330.555 related to the location restriction criterion of fault areas begins with
determining whether or not the disposal facility is located within 200 feet of a fault that has experienced
displacement during the Holocene Epoch, extending from the end of the Pleistocene Epoch to the present

(representing the most recent 10,000 years), referred to herein as an active fault.

A fault evaluation was previously prepared for the Temple Recycling and Disposal Facility (which included
the area under assessment for the expansion) in 1994 by Rust Environment & Infrastructure (“Rust”), as
documented in the previous permit application Part lll, Attachment 4, Appendix D. That evaluation

included a review of the following existing documentation:

Published information on the structural and seismic history of the Temple area
Documented locations of seismic epicenters recorded in recent times

Evidence of displacement in surficial deposits

Evaluation of lineaments in aerial photographs

It was concluded that the nearest known fault to the site is located approximately 2 miles to the northwest
of the facility, in the BFZ. There are no known faults or surface expression of faults within a 3,000 foot

radius of the facility.

The site, including the expansion area, was re-examined for the presence of faulting for this permit
amendment. Available geologic literature and geologic maps were reviewed (BEG 1979, 1992; Duffin
and Musick 1991; Jones et al 2003; and Kelly et al 2014).

The results of the faulting studies indicated that the site is not located within 200 feet of a fault that has

experienced displacement during the Holocene Epoch.

As depicted on Figure llI-4-6, the nearest mapped inactive fault is located approximately 2 miles

northwest of the site.

3.4 Seismic Impact Zones

The location restriction criterion in 30 TAC §330.557 requires that new disposal units and lateral
expansions not be located in seismic impact zones unless the owner or operator can demonstrate 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 material for the facility. A
seismic impact zone is defined as an area with a 10 percent or greater probability that the maximum

horizontal acceleration in lithified earth material, expressed as a percentage of the earth’s gravitational
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pull (g), will exceed 0.10 g in 250 years. If the maximum horizontal acceleration is less than or equal to

0.10 g, then the design of the unit will not need to incorporate an evaluation of seismic effects.

Areas within the United States where seismic effects need to be evaluated, as determined by USGS, are
shown on Figure 1ll-4-7. As indicated on this figure, the Temple Recycling and Disposal Facility is not

located within a seismic impact zone.

3.5 Unstable Areas

The location restriction criteria in 30 TAC §330.559 require engineering measures to be incorporated into
the design of a disposal unit located in an unstable area to ensure that the integrity of the structural
components of the disposal unit will not be disrupted. Unstable areas, by definition, are areas susceptible
to natural or human-induced events or forces that are capable of impairing the integrity of some or all
structural components (i.e., liners, leachate collection systems, final covers, etc.) of a disposal unit.
Unstable areas can include poor foundation conditions, areas susceptible to mass movement, salt domes,

or karst terrain.

The determination of potential unstable areas at the landfill site is based on site observation and a review

of existing site documentation by a licensed professional engineer. Site observations included:

B Observation of the sides and bottom of the excavations and liner subgrade during
construction of Cells 2A, 2B, and 3A in Tract 4

B Observations of the excavation of ponds
W Observations of the existing structures

B Observations of the samples from the recent subsurface investigation

Review of documentation included:

M Temple Recycling and Disposal Facility Permit Amendment Application MSW No. 692A
B Boring logs from past and current subsurface investigations

B Aerial surveys and photographs of the property

Based on this review, the foundation conditions and the local geologic and geomorphologic 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. No foundation problems exist at the site. The proposed landfill
components were evaluated with respect to differential settlement, heave and slope stability. The
detailed analysis is included in Part Ifl, Attachment 3. 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.
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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 landfill is not expected to become impaired by natural, surface, or subsurface human-made

features or events.

3.6 Erosion Potential

30 TAC §330.63(e)(2) requires a discussion of active geologic processes in the vicinity of the facility,
including the potential for erosion. The potential for erosion due to surface water processes such as
overland flow, channeling, gullying, and fluvial processes exemplified by meandering streams and
undercut banks, has been evaluated. Based on that evaluation, the most likely processes that are
applicable to the development of this site are overland flow, channeling, and rill to gully erosion. As part
of the surface water management design for this facility, an erosion and sedimentation control plan was
developed to control erosion along landfill embankments and sedimentation of stormwater collection and
storage facilities. These controls include stabilization measures for disturbed areas and structural
controls to divert runoff and remove sediment. Erosion and sediment controls will be implemented during
the construction and operation periods of the landfill to prevent and control the potential loss of soil from
the site into receiving waters. The erosion and sedimentation control plan is included in Part lil,

Attachment 2.
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