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1.0 INTRODUCTION

This Subsurface Investigation Report was prepared to present a discussion of subsurface investigation
activities and findings for a municipal solid waste (MSW) permit application (MSW Permit No. 2374) for
the proposed Pescadito Environmental Resource Center facility. As depicted on the attached Site
Location Map (Figure 1), the proposed facility is located on an approximate 12,194-acre ranch property,
located about 18 miles east of Laredo off of U.S. Highway 59 in rural south-central Webb County, Texas.
Rancho Viejo Waste Management, LLC is seeking approval from the Texas Commission on
Environmental Quality (TCEQ) MSW Permits Section to construct a new Type | municipal solid waste
management facility at the site. The total size of the proposed MSWLF facility to be permitted is
approximately 1,100 acres, which includes a municipal solid waste management landfill (MSWLF) unit
comprising approximately 800 to 850 acres. As depicted on Figure 1, the proposed MSW facility is fully
contained within the larger 12,194-acre ranch property boundary, which is owned by an affiliate
company.

Subsurface investigation activities documented and discussed herein were conducted as a collaborative
effort between Raba Kistner Environmental, Inc. (RKEl) and our affiliate company, Raba Kistner
Consultants, Inc. (RKCI). This Subsurface Investigation Report (SIR) is intended to accompany the
Geotechnical Data Report (GDR, Appendix IlI-E.3) for this permit application that was prepared under
separate cover by RKCI.

2.0 FIELD EXPLORATION PROGRAM

The total size of the proposed facility is approximately 1,100 acres (i.e., proposed permit boundary),
although the area of the proposed Type | MSW landfill unit will comprise approximately 800 to 850
acres. As described in more detail in the following subsections, the field exploration program, which
formed the basis of the subsurface investigation for this site, was accomplished in four (4) discrete
phases conducted from November 2009 through January 2012.

The approved Soil Boring Plan (SBP) for this project consists of an original SBP dated February 1, 2011
and a revised SBP submitted on March 21, 2011. The revised SBP was approved by TCEQ in a letter
dated April 11, 2011. A copy of the referenced acceptance letter is included herein as Appendix A.
Subsurface investigation for the proposed facility permit boundary area was collectively evaluated by
the installation of a total of 57 exploratory soil borings, 19 piezometers, and 2 exploratory test pits at
the locations shown on the Boring/Test Pit Location Map (Figure 2).

As presented on Figure 2, soil borings installed during preliminary study phases (i.e., Phases | and Il) are
designated as B-1 through B-27 (excluding B-9), whereas borings installed following TCEQ approval of
the SBP (i.e., Phase lll) are designated as B-9, B-101 through B-126, B-11A, B-109A, B-114A, and DB-1,
respectively. Borehole geophysical logging was conducted in selected Phase Il borings and an adjacent
ranch water-supply well as part of the Phase Ill study effort. Exploratory test pits (Phase IV) designated
as TP-1 and TP-2 were conducted as the final subsurface investigation effort in January 2012.

The geographic positions and elevations of all borings, piezometers, and test pits were obtained by RKEI
using survey-grade (real-time kinematic) global positioning system (GPS) technology. Data collected as
part of the subsurface investigation effort was additionally post-processed and tied to the spatial
reference framework established for the United States by the National Geodetic Survey (NGS).
Specifically, the NGS operates the On-line Positioning User Service (OPUS) as a means to provide GPS
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users efficient access to their National Spatial Reference System. In association with all phases of GPS
field data collection, submitted data files were processed with respect to a minimum of three NGS
continuously operating reference stations selected by OPUS. The establishment of the well-defined NGS
reference framework facilitated necessary correction of GPS field measurements and the final reporting
of accurate spatial position data relative to the NGS reference framework. The geographic positions and
elevations established for soil borings, piezometers, test pits, and staff gauges installed to evaluate
water levels in four existing surface water impoundments are provided in Table 1 — Soil Boring/Test
Pit/Staff Gauge Position Table.

In all instances, GPS survey data was tied to existing benchmarks established for this project along the
perimeter of the proposed landfill permit boundary by a registered professional land surveyor (RPLS).
An existing conditions topographic survey for the landfill site was performed by Dallas Aerial Survey
(2/15/2010) based on physical benchmarks established along the site perimeter by Mejia Engineering
Company (Gilbert L. Cade, Illl RPLS) using conventional survey methods. A copy of the final exhibit
provided by Dallas Aerial Survey was provided as a reference to evaluate the consistency of GPS data
collected in conjunction with the subsurface investigation pertaining to the positions and ground surface
elevations of exploratory borings and test pits. Comparison of GPS data to position and elevation data
established independently by the RPLS was conducted and, as demonstrated by this analysis, indicates
that reported GPS horizontal and vertical position data is adequate for purposes of the subsurface
investigation. When considered with respect to independently established benchmark locations and
topographic survey points, GPS data developed as part of the subsurface investigation effort is accurate
to within 1 meter ground surface resolution.

Boring logs containing information specified pursuant to $§330.63(e)(4) generated following the
completion of all phases of subsurface investigation in addition to a key to terms and symbols are
provided in Appendix B. As part of the field exploration program, borehole geophysical logs were
obtained to complement borehole logging data at the majority of Phase Ill (open-hole) boring locations.
Additionally, geophysical logs were obtained at 7 of the 9 cased piezometers installed as part of the
Phase | and Il study effort in addition to the existing water-supply well located on the adjacent ranch
property completed to a depth of about 1,166 feet within the underlying Yegua Aquifer. The location of
the water-supply well is provided on Figure 2. Geophysical logs for all borehole logging activities are
provided in Appendix C.

The following sections present a more detailed discussion of subsurface investigation activities and
findings.

2.1 SOIL BORING PLAN

The number and depths of borings installed to achieve site characterization objectives was determined
in consultation with the TCEQ MSW Waste Permits section as part of the formal regulatory review
process. The SBP was formally approved by the TCEQ MSW Waste Permits Section in correspondence
dated April 11, 2011 and proposed installation of 27 additional soil borings to depths ranging from 120
to 160 feet below ground surface (bgs), 10 of which would be converted to piezometers, for a combined
total of 57 soil borings and 19 piezometers. In addition to the soil borings and piezometers explicitly
proposed as part of the Boring Location Plan, borings/piezometers designated as B-11A, B-109A, and B-
114A were installed to further evaluate shallow groundwater conditions associated with saturated soil
conditions observed at adjacent borings. As further discussed in Section 2.3.1, boring DB-1 was
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advanced to a depth of 502 feet bgs to further evaluate hydrogeologic conditions within the underlying

Yegua-Jackson Group formation to facilitate collection of deep geophysical logging data.

Collective subsurface characterization activities for the proposed landfill permit boundary area was
therefore evaluated by the installation of a total of 57 exploratory soil borings, 19 piezometers, borehole

geophysical logging, and 2 exploratory test pits at the locations shown on Figure 2.

Information

pertaining to the installation of exploratory soil borings advanced during all phases of subsurface

investigation, including drilling and sampling methods, is summarized in the following tables.

Summary of Exploratory Borings — Phase |

Soil Installation Depth Drilling Sampling
Boring Date (Feet bgs) Method Method

B-1 11/09/09 95.7 ARD/HSA SSP
B-2 11/12/09 77.5 ARD SSP

Notes:

ARD — Air Rotary Drill

HSA — Hollow Stem Auger Drill

SSP — Split Spoon Sample

Summary of Exploratory Borings — Phase Il
Soil Installation Depth Drilling Sampling
Boring Date (Feet bgs) Method Method

B-3 06/09/10 160 RSD RSTS
B-4 07/01/10 120 RSD RSTS
B-5 06/29/10 160 RSD RSTS
B-6 06/13/10 160 RSD RSTS
B-7 07/07/10 160 RSD RSTS
B-8 06/26/10 120 RSD RSTS
B-10 07/14/10 120 RSD RSTS
B-11 06/10/10 160 RSD RSTS
B-12 06/25/10 160 RSD RSTS
B-13 06/11/10 160 RSD RSTS
B-14 06/23/10 160 RSD RSTS
B-15 06/24/10 120 RSD RSTS
B-16 06/25/10 160 RSD RSTS
B-17 06/23/10 120 RSD RSTS
B-18 07/15/10 160 RSD RSTS
B-19 06/22/10 160 RSD RSTS
B-20 07/15/10 120 RSD RSTS
B-21 07/19/10 160 RSD RSTS
B-22 07/18/10 120 RSD RSTS
B-23 07/15/10 120 RSD RSTS
B-24 07/23/10 160 RSD RSTS
B-25 07/20/10 120 RSD RSTS
B-26 07/22/10 160 RSD RSTS
B-27 07/22/10 120 RSD RSTS

Notes:

RSD — RotoSonic Drill
RSTS —~ RotoSonic Tube Sample
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Summary of Exploratory Borings — Phase Il

Soil Installation Depth Drilling Sampling
Boring Date (Feet bgs) Method Method
B-9 4/5/11 160 RSD RSTS
B-11A 06/25/11 104 RSD RSTS

B-101 07/06/11 151 WRD MPB/Core
B-102 07/09/11 160 WRD MPB/Core
B-103 04/06/11 120 RSD RSTS
B-104 04/07/11 120 RSD RSTS
B-105 04/06/11 160 RSD RSTS
B-106 07/10/11 120 MRD MPB/Core
B-107 04/08/11 160 RSD RSTS
B-108 04/09/11 120 RSD RSTS
B-109 04/11/11 160 RSD RSTS
B-109A 06/25/11 85 RSD RSTS
B-110 05/11/11 120 RSD RSTS
B-111 05/10/11 120 RSD RSTS
B-112 05/05/11 160 RSD RSTS
B-113 04/13/11 160 RSD RSTS
B-114 05/03/11 120 RSD RSTS
B-114A 05/25/11 20 RSD RSTS
B-115 05/09/11 120 RSD RSTS
B-116 04/15/11 160 RSD RSTS
B-117 05/02/11 120 RSD RSTS
B-118 04/29/11 160 RSD RSTS
B-119 04/19/11 160 RSD RSTS
B-120 04/18/11 120 RSD RSTS
B-121 05/08/11 120 RSD RSTS
B-122 04/16/11 160 RSD RSTS
B-123 04/29/11 160 RSD RSTS
B-124 05/06/11 160 RSD RSTS
B-125 04/17/11 121 RSD RSTS
B-126 05/07/11 160 RSD RSTS
DB-1 06/07/11 502 RSD RSTS
Notes:

RSD — RotoSonic Drill

RSTS — RotoSonic Tube Sample
WRD — Wet Rotary Drill

Core — NX Core Sample

MPB — Modified Pitcher Barrel Sample
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Summary of Test Pit Investigation — Phase IV

Soil Installation Depth Drilling Sampling

Boring Date (Feet bgs) Method Method
TP-1 1/16/12 21 Excavator Undisturbed Block and Push Tube
TP-2 1/17/12 26 Excavator Undisturbed Block and Push Tube

As summarized on Table 2 — Summary of Soil Boring/Test Pit Depths and Elevations, all exploratory
borings/test pits with the exception of B-114A and TP-1 were advanced to depths ranging from
approximately 7 to 474.5 feet into the unweathered portion of the Yegua-Jackson Group formation
(Stratum 1V). The following sections provide a more detailed discussion of subsurface investigation
activities and findings.

2.2 PRELIMINARY ASSESSMENT (PHASES | AND Ii)

Subsurface Investigation Report

2.2.1 Soil Borings

The subsurface investigation (Phase 1) initiated in November 2009 consisted of 2 initial borings
designated as B-1 and B-2, both of which were converted to permanent piezometers. Initial study
borings were installed by Vortex Drilling, Inc. There were significant difficulties achieving target
exploration depths and obtaining representative soil/rock samples utilizing conventional hollow-
stem auger and air-rotary drilling methods due to presence of thinly interbedded rock units (i.e.,
sandstone, siltstone, and claystone). Boring B-1 reached a total depth of 95.7 feet and B-2 reached
a total depth of 78.5 feet.

The Phase Il investigation consisted of 24 borings advanced using RotoSonic drilling methods to
achieve targeted (full-design) depth into the Yegua-Jackson Group formation. These borings were
drilled by Boart Longyear Company and designated as B-3 through B-8, and B-10 through B-27. A
total of 7 of the Phase Il borings were converted to permanent piezometers (B-6, B-10, B-13, B-18,
B-24, B-26, and B-27). Phase Il investigation efforts were completed in July 2010 and resulted in the
installation of a total of 24 borings and 7 piezometers. As presented in the preceding Summary of
Exploratory Borings — Phase Il table in Section 2.1, the boring depths ranged from 120 to 160 feet
deep. As depicted on Figure 2, Phase Il exploratory borings were installed at an approximate 1,000
feet to 1,500 feet grid spacing.

Although the application of RotoSonic drilling methods was able to penetrate the Yegua-Jackson
strata efficiently and obtain near-continuous core samples, the samples obtained from the
RotoSonic drilling process were considered suitable only for classification testing purposes and did
not provide undisturbed samples necessary to fulfill required geotechnical testing applications (i.e.,
permeability). Further, the RotoSonic drilling methods used to recover the majority of the soil
samples employed high frequency mechanical vibration that, in some instances, may have disturbed
the soils such that structural features characteristic of stiff, overconsolidated clayey soils typical of
the Yegua-Jackson and/or associated with formation secondary porosity (i.e., fissuring, fracturing
and/or jointing) were obscured during visual examination of the samples. However, features
indicative of active weathering processes along clay parting surfaces, including ferrous staining
and/or mineralization associated with the presence and migration of subsurface water, were not
obscured as the result of the drilling process and are noted in the boring logs where encountered.
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All borings not completed as piezometers were plugged with a Portland cement/bentonite grout
slurry to the ground surface in accordance with State of Texas requirements following completion of
drilling, sampling, and observation activities.

2.2.2 Piezometers

Intermediate water level measurements were generally obtained prior to the completion of the
drilling process at borings installed primarily in association with Phase Il of the subsurface
investigation. It was observed at several locations that despite the presence/absence of free water,
boreholes that were left open to depths of approximately 10 feet overnight during the drilling
process did not produce measurable accumulations of shallow subsurface water. Similarly, in
situations where shallow borings (i.e., less than 10 feet) were left open for up to 24-48 hours (i.e.,
over the weekend), no measurable accumulations of shallow subsurface water were observed in
boreholes at the time the drilling process was resumed.

It is considered likely that RotoSonic drilling methods introduced disturbance to the surrounding soil
strata, thereby enhancing localized effective porosity and influencing water levels initially observed
in open borings and screened piezometers. The RotoSonic drilling method also introduces water
into the borehole to provide cooling of the drilling tool and casing. Although water levels reported
throughout the site in piezometers or open bhorings are associated with seepage or drainage within
the geologic strata (i.e., water-bearing strata), more significant (measurable) water presence was
generally observed at boring locations that were installed to depths greater than 17-20 feet and left
open overnight or for longer periods in conjunction with the rotosonic drilling process. On the basis
of empirical observations, it was noted that some degree of local porosity enhancement was likely
affected during the drilling process as evidenced by apparently more rapid rates of seepage. Water
level measurements (open arrows) plotted on boring logs in Appendix B reflect water level
conditions recorded in conjunction with the drilling process.

In an attempt to evaluate the hydraulic interconnectivity of shallow groundwater present in
subsurface soil units, Phase | and Il piezometers were installed and generally screened within the
following discrete depth intervals: 10 to 30 feet, 30 to 45 feet, 40 to 60 feet, 45 to 60 feet, and 60 to
75 feet. Subsequent to the completion of well surging activities necessary to remove drilling
artifacts, water levels at all piezometer locations achieved consistent static elevations.

2.3 SUBSURFACE INVESTIGATION (PHASE I1I)

The Phase Il program was initiated in April 2011 following approval of the Boring Location Plan and
involved the installation of 31 additional borings, generally ranging in depths from about 120 to 160
feet, including 10 that were converted to piezometers. Drilling activities associated with the Phase I
study effort were completed in July 2011. Note that borings identified throughout this report by an “A”
after the boring number represent extra “twin” borings used for piezometer installation only and were
drilled in the vicinity of the original boring some time after it had been completed. The following
subsections provide a detailed discussion of Phase Ill assessment activities and findings.

2.3.1 Soil Borings and Piezometers

Phase Il field activities were conducted during April through July 2011, and involved the
advancement and sampling of 31 soil borings. Phase il study borings were designated as B-9, B-101
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through B-126, B-11A, B-109A, B-114A, and DB-1, respectively. As presented on Figure 2, boring
locations were installed to tighten the grid pattern established during the completion of Phase Il
assessment activities. As is evident from the map, these borings are uniformly distributed and
located within about 500 to 1,100 feet of each other. With the exception of a single 502-foot depth
boring designated as DB-1, boring depths ranged from 120 feet to 160 feet below ground surface.

Given their familiarity with site conditions, Boart Longyear Company was engaged to install the
majority of Phase Il study borings and associated piezometers. With the exception of borings B-
101, B-102, and B-106, RotoSonic methods were employed for the Phase lll study effort resulting in
the acquisition of relatively continuous soil samples comprised of 5 to 20 foot long sample runs. In
harder depth intervals containing interbedded sandstone and siltstone units, it was necessary to
collect samples along shorter sample runs to promote continuous recoveries. Once extruded from
the sampling device, the intact samples were visually identified and then cut into manageable
lengths for visual classification and geotechnical sample preservation purposes. The samples
obtained from the RotoSonic drilling method were utilized for classification testing purposes only as
these were not undisturbed and therefore not suitable for geotechnical testing requirements.

In an unsuccessful initial attempt to obtain additional undisturbed geotechnical samples for
permeability testing, borings B-101, B-102, and B-106 were installed and sampled by Geoprojects
International, Inc., a qualified drilling contractor specializing in conventional soil/rock coring
techniques, using wet rotary drilling techniques. Samples were obtained in conjunction with this
drilling effort using standard NX-coring methods in addition to a modified Pitcher Barrel Sampler.

Owing to differences in the drilling process between Phases Il and lll of the subsurface investigation
effort, intermediate water levels were typically obtained immediately following completion of the
Phase Il borings and not following an overnight or 24-48 hour (weekend) observation period.
Throughout the Phase Il drilling program, the majority of borings that were not converted to
piezometers were installed and plugged during a single day such that the water level measurements
(open arrows) plotted on boring logs in Appendix B reflect water level conditions just prior to
borehole plugging.

As further discussed in Section 4.1 of this report, a total of 10 piezometers were installed in
conjunction with the Phase Il study effort to further evaluate shallow groundwater conditions
throughout the proposed landfill area, including areas where thicker sand lenses/bedding units were
indicated within the targeted exploration interval by adjacent boring log data. Following the
completion of drilling and sampling activities, all borings that were not completed as piezometers
were plugged in accordance with State of Texas requirements as described with respect to Phase Il
activities. Depth to water measurements observed during drilling at all study boring locations in
addition to most recent static levels are presented on boring logs provided in Appendix B.

In the furtherance of site characterization goals, a single deep boring designated as DB-1 was
installed within the northwest portion of the site to a depth of 502 feet below existing ground
surface. The referenced boring was installed to further evaluate conditions within the unweathered
Yegua-Jackson Group formation (Stratum IV) and confirm the absence of a perennial aquifer to
depths of at least 500 feet below the proposed landfill. In addition to visual logging and
classification of soil strata, the entire depth of the borehole was logged using borehole geophysical
methods in a consistent manner with other Phase Ill study borings.
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2.3.2 Borehole Geophysical Logging

Borehole geophysical logging activities were conducted as part of the Phase lll study to further
evaluate geologic/hydrogeologic conditions and augment existing site characterization data
obtained as the result of borehole sampling and logging efforts. Downhole geophysical logging data
was collected for consideration by the project team and development of the separate Geology
Report (Attachment llI-E) and Regional Geology and Hydrogeology Report (Attachment HI-E.1)
included as part of the landfill permit application. In all instances, geophysical logging activities
were conducted by Geo Cam, a qualified services provider headquartered in San Antonio, Texas.
Borehole geophysical logging efforts were conducted in accordance with the following schedule:

e Select PVC-cased Phase | and Il piezometers (i.e., B-1, B-2, B-10, B-18, B-24, and B-27), which
were installed to depths ranging from 45 to 75 feet bgs, were logged utilizing
electromagnetic (EM) induction conductivity, single-point electrical resistivity, and natural
gamma methods.

e A majority of open Phase lll borings, generally ranging from 120 to 160 feet bgs in depth,
and deep boring DB-1 advanced to a depth of 502 feet bgs, were logged utilizing electrical
resistivity, spontaneous potential, natural gamma, and caliper methods. Due to borehole
collapse, it was not possible to obtain geophysical logs at borings B-110, B-114, and B-120.
Due to the shallow depth of boring B-114A, geophysical logging was not conducted.

e An existing water-supply well located on the adjacent ranch property that is utilized to
support agricultural and livestock operations for the surrounding ranch property and located
approximately 1,000 feet southwest of the proposed permit boundary was logged to its
total depth of 1,166 feet bgs utilizing single-point electrical resistivity, spontaneous
potential, natural gamma, and caliper methods.

The data was used for the following purposes:

e Confirmation of regional characteristics including depth to recognized aquifers — as
indicated at the end of Section 2.3 on pages 7 and 8. Dr. Clark reviewed that information
during preparation of Appendix Ili-E.1 — Regional Geology and Hydrogeology.

e Assistance in evaluating both the contact between the Yegua and Jackson and also any
change in deposition associated with either formation at the site. The gamma radiation tool
was particularly selected because the Jackson typically has a slight radioactive signature as
compared to the Yegua. See discussion in first paragraph on page 18 of Attachment IlI-E.1 -
Regional Geology and Hydrogeology.

e Assistance in selecting borings and depth intervals potentially representing more permeable
materials, i.e., sandy/silty units, so that piezometers could be installed in those materials for
hydrogeologic testing.

In general, borehole geophysical logging results at both cased piezometers and open borings
confirmed that the subsurface stratigraphy is dominated by clays and sandy clays containing thinly
to very thinly interbedded sandstone, siltstone, and claystone layers, with isolated thicker
occurrences of sand, sandstone and siltstone, particularly with increasing depth into the
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unweathered portion of the Yegua-Jackson Group formation (i.e. Stratum IV discussed below).
Geophysical logging results were also considered with respect to the screened interval depths of
piezometers B-11A, B-101, B-102, B-106, B-109A, B-114A, B-115, B-118, B-124, and B-126 based on
the interpreted occurrence of thicker sand and/or sandstone lenses/bedding units within discrete
borehole depth intervals.

Geophysical logging data for deep boring DB-1 and the adjacent water supply well were not utilized
directly as part of the subsurface investigation effort, but was considered by the project team for
development of the separate Regional Geology and Hydrogeology Report (Attachment IlI-E.1).
Specifically, this information was considered with respect to other geophysical data available in
published literature and utilized to better ascertain the location/position of the proposed landfill
site with respect to regional geology and hydrogeology. The location of the water-supply well is
presented on Figure 2. Copies of all referenced geophysical logging data generated in conjunction
with the collective subsurface investigation effort for this site are provided in Appendix C.

2.4 SUBSURFACE INVESTIGATION (PHASE IV)

Two exploratory test pits, designated as TP-1 and TP-2, were excavated in January 2012 to supplement
the results of the previous Phase I-lll investigations and to provide undisturbed soil samples for
geotechnical testing purposes (e.g., permeability testing). Test pits were excavated in the east-central
portion of the site. Test pit locations are shown on Figure 2. Specific objectives of the test pit
installations were as follows:

(i) examine larger-scale subsurface soil structural relationships and formational contacts;

(i) further evaluate the occurrence and quantity of shallow groundwater and the relationship
of subsurface soil unit hydraulic connection(s); and

(iii) provide representative, undisturbed soil samples for laboratory in-situ vertical axis and
horizontal axis coefficient of permeability testing for all four subsurface strata previously
identified in Phases I-III.

Test pits were installed by Ellis and Ellis, Inc., a local excavation contractor, utilizing a tracked hydraulic
excavator (i.e., Caterpillar 330D). As presented on Figure 2, test pit locations were selected in relatively
close proximity to each other in areas initially inferred to possess greater and lesser accumulations of
Recent-Pleistocene (R-P) sediments discussed in Section 3.1. Test pit TP-1, located at a slightly lower
surface elevation and in close proximity to the mapped extent of the 100-year floodplain associated with
the unnamed tributary of San Juanita Creek, was expected to exhibit a greater thickness of R-P
sediments relative to the upland TP-2 location. The pits were excavated to uniform depths of 21 feet
bgs (TP-1) and 26 feet bgs (TP-2). Detailed descriptions of soil conditions encountered during the test
pit excavation process are provided on Table 3 — Summary of Observations During Test Pit Installation
with corresponding primary stratum designations. All four identified strata described in Section 3.0
were encountered and sampled successfully.

As presented on Table 3, Stratum IV was not encountered in test pit TP- 1, but was identified in TP-2,
which was installed to a total depth of 26 feet. Care was taken to identify and collect unweathered
samples from the test pit to meet testing criteria set forth in §330.63(e)(5)(B). Specifically,
approximately 1 x 1 x 1 foot blocks of unweathered strata were trimmed from various intervals near the
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base of TP-2 at depths ranging from 20 to 22 feet below ground surface. Based on prior evaluation of
core samples collected throughout the previous phases of the subsurface investigation, undisturbed
samples collected at this location are considered to be representative of Stratum IV throughout the site.

Test pit TP-1 was left open for approximately 24 hours following excavation in order to evaluate the
nature and occurrence of near-surface shallow groundwater seepage at this location. As indicated on
Table 3, slight groundwater seepage was initially observed in TP-1 in the north (upgradient) face of the
excavation at 7 feet bgs during excavation through the contact between the Recent-Pleistocene
(Stratum | discussed below) and subsequently observed in the highly-weathered Yegua-Jackson (Stratum
Il discussed below) at a depth of approximately 11 to 11.5 feet bgs along a bedding contact within the
uppermost, very weathered Yegua-lackson. However, the observed seepage, for the most part, was
observed to have dried up overnight and no accumulation of groundwater was observed in TP-1
throughout the 24-hour observation period. No indication of shallow groundwater seepage or
accumulation was observed during excavation of TP-2 to a total depth of 26 feet bgs.

Following the completion of sample collection and logging efforts, test pits were backfilled using
excavated soils. Soils were placed and compacted using the hydraulic excavator in approximate 1 to 2
foot lifts. Backfilling resulted in near-restoration to original ground surface contours.

3.0 DISCUSSION OF SITE STRATIGRAPHY

As described previously herein, the existing subsurface characterization of the proposed landfill permit
boundary is supported by a total of 57 soil borings, 19 piezometers, 2 test pits, and borehole geophysical
logging of selected borings and the nearby ranch well. The subsurface conditions encountered at the
boring locations are depicted on boring logs provided in Appendix B and represent an interpretation of
the subsurface conditions based on collective field logging efforts, visual examination of field samples,
and laboratory classification testing results of selected field samples. It should be noted that the lines
designating the interfaces between individual strata on the boring logs represent approximate
boundaries, and transitions between strata are in many instances gradual. Materials classification
testing results (i.e., soils properties) for laboratory samples are discussed separately in the Geotechnical
Data Report for this permit application.

As indicated previously, it was noted that the RotoSonic drilling methods used to recover the majority of
the soil samples employed high frequency mechanical vibration that, in some instances, disturbed the
soils such that structural features characteristic of stiff, overconsolidated clayey soils typical of the
Yegua-Jackson and/or associated with formation secondary porosity (i.e., fissuring, fracturing and/or
jointing) may have been obscured during visual examination of the samples. However, features
indicative of weathering along clay parting surfaces including ferrous staining and/or mineralization
associated with the presence and migration of subsurface water, which were not obscured as the result
of the drilling process, are noted in the boring logs where encountered.

Boring and test pit information indicates that the subsurface stratigraphy at the site consists
predominantly of clay and sandy clay soils containing very thinly interbedded sandstone, siltstone, and
claystone rock units. Below the surficial Recent-Pleistocene (R-P} deposits, the samples of soil strata
encountered in the borings to depths on the order of 160 feet below existing ground surface are typical
of the Yegua-Jackson Group formation. Interpretive geologic cross sections were developed on the basis
of boring log and test pit data. Cross sections are labeled A-A’ through J-J’ and provided on Figures 4
through 13, respectively. The locations of geologic cross sections are depicted on Figure 3 — Cross-

Subsurface Investigation Report Page 10

September 18, 2015 Prepared by: Raba Kistner Environmental, Inc.



Webb County — Pescadito Environmental Resource Center, MSW Permit No. 2374

Section Index Map. As presented on the referenced figures, four primary stratigraphic units have been
designated at the site based upon review and interpretation of boring logs and geologic sections, in
addition to consideration of borehole geophysical logging data, and test pit information and
photographs. The following sections provide a description and discussion of primary stratigraphic units.

3.1 STRATUM | — RECENT-PLEISTOCENE SOILS

This stratum consists of Recent-Pleistocene (R-P) deposits and generally corresponds to surface and
near-surface soil strata logged within low-lying portions of the site underlain by Quaternary Alluvium
(Qal) as designated on the published geologic maps of the area, in addition to upland areas having little
to no topographic slope. This stratum consists of clays and sandy clays, with limited sand and occasional
gravel and cobbles. The clays are stiff to firm, brown to light brown, and occur at ground surface (where
present) to depths of approximately 18 feet bgs.

At most boring/test pit locations the base of Stratum | may be identified by the presence of a thin gravel
layer containing a wide variety of igneous and sedimentary rock types. Stratum | was not identified at
all boring locations and is inferred to be absent in areas of the site having a slight to moderate
topographic slope adjacent to upland areas. Seasonally, perched subsurface water may be encountered
in this stratum. Based on observations during test pit excavation, an ephemeral fresh water lens
appears to be present following rainfall events to depths on the order of 1 to 3 feet bgs, which controls
the thickness of the plant root zone.

3.2 STRATUM Il - HIGHLY WEATHERED EOCENE RESIDUUM

This stratum corresponds to highly weathered surface and near-surface Eocene age soil strata logged
throughout the majority of the site, both below the Qal, and in upland areas designated on the Geologic
Atlas of Texas Laredo Sheet (1976) geologic map as the Yegua-Jackson Group formation (Y-J). This
stratum is essentially a weathered-in-place (residual) soil horizon exhibiting similar structure and
layering as underlying, less-weathered materials. This stratum consists of predominantly clay with
minor sandy clay with ferrous staining, calcareous nodules, and organic (plant root) materials. The clays
are fissured, stiff to hard, overconsolidated, and brown to light reddish brown with some brownish gray
to greenish gray layers. At some locations, gypsum (selenite) and ironstone concretions were
encountered. This stratum occurs from ground surface (where exposed) or below Stratum | soils to
depths of up to 10 feet bgs, with a maximum thickness of 10 feet. Transmissive secondary soil structure
(i.e., fissures, fractures, joints, and horizontal bedding) is present, but pursuant to criteria established by
Terzaghi and Peck in Soil Mechanics in Engineering Practice (1967), materials are classified as relatively
or practically impermeable based on measured laboratory permeability values.

As a result of post-Eocene geologic processes, Stratum Il is not uniformly developed or laterally
continuous throughout the site; and therefore was not always identified discretely in boring logs. In
many instances, Stratum Il was not logged as a separate unit, but simply described as the uppermost
weathered portion of Stratum lil as described below. Seasonally, the perched shallow subsurface water
associated with Stratum | may also be encountered in this stratum. Based on observations during test
pit excavation, an ephemeral fresh water lens appears to be present following rainfall events to depths
on the order of 1 to 3 feet bgs, which controls the thickness of the plant root zone. Below this depth,
scattered ephemeral saline water lenses occur throughout the remaining vertical extent of weathered
Stratum 1l and/or Stratum Ill soils.
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