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1.0 INTRODUCTION

POWER Engineers, Inc. (POWER) has performed an evaluation of the Coal Combustion Residual (CCR)
surface impoundments located at the San Miguel Electric Cooperative, Inc. (SMEC) electric power
generating plant located near Christine, Texas. The purpose of the evaluation, which included an
assessment of available geologic and hydrogeologic data in conjunction with construction data for the
CCR Ash Ponds and Equalization Pond, is to determine compliance with Title 40 Code of Federal
Regulations Part 257.60 (40 CFR 257.60) “Placement above the uppermost aquifer.” 40 CFR 257.60(a)
provides as follows:

40 CFR 257.60 (a) New CCR landfills, existing and new CCR surface impoundments, and all
lateral expansions of CCR units must be constructed with a base that is located no less than 1.52
meters (five feet) above the upper limit of the uppermost aquifer, or must demonstrate that there
will not be an intermittent, recurring, or sustained hydraulic connection between any portion of
the base of the CCR unit and the uppermost aquifer due to normal fluctuations in groundwater
elevations (including the seasonal high water table). The owner or operator must demonstrate by
the dates specified in paragraph (c) of this section that the CCR unit meets the minimum
requirements for placement above the uppermost aquifer.

2.0 BACKGROUND

SMEC owns and operates a 440-megawatt lignite-fired power generating plant located approximately six
miles south of Christine, Texas (Figure 1) along with the associated lignite mining facilities located near
the plant. Geotechnical investigations of the plant began in 1976 and power generations began in 1982.
As a coal fired power plant operating waste management units subject to the CCR regulations, SMEC is
required to demonstrate compliance with certain regulations for existing CCR surface impoundments
regarding construction, location, and groundwater quality or begin closure of those units.

3.0 HYDROGEOLOGIC EVALUATION

POWER reviewed historical documentation from geotechnical reports and boring logs advanced at the
site prior to the construction of the facility and documentation on the construction of the liners in the Ash
Ponds and Equalization Pond to aid in characterizing the elevation of the upper limit of the uppermost
groundwater bearing unit beneath these CCR units. In addition, POWER reviewed a draft report prepared
by Environmental Resources Management, Inc. (ERM) regarding the identification of the uppermost
aquifer and the upper limit of this aquifer. The documents reviewed and relied upon for this evaluation
include the following:

. ERM A8326 CCR Surface Impoundment History of Construction Documentation, October
14, 2016 that included:
o Boring logs from a 2012 geotechnical study of the Ash Ponds and Equalization
Pond conducted by Arias & Associates (Arias & Associates, 2012) (the Arias
Report);
o 1978 cross sections drawn by NFS/National Soil Services, Inc. (NFS) that were

included in a 2013 assessment report of dam safety of the Ash Ponds and
Equalization Pond by CDM Smith (CDM Smith, 2013) (the CDM Smith Report);
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(o} Soils Engineering Report from NFS Services, Inc. (NFS) to Tippett & Gee, Inc.
dated Soils Engineering Report from NFS Services, Inc. (NFS) to Tippett & Gee,
Inc. January 20, 1984;

o A1977 as-built plan of the Ash Ponds and Equalization Pond, drafted by Tippet &
Gee, Inc. (Tippet & Gee);
o Volume II FIELD AND LABORATORY DATA GEOTECHNICAL

INVESTIGATION PLANT ISLAND prepared by NFS/National Soil Services,
Inc., submitted to Brazos Electric Power Cooperative on April 23, 1976; and

. ERM A7994 Draft Hydrogeologic Characterization report dated February 16, 2016.

According to the January 20, 1984 Soils Engineering Report from NFS Services, Inc. (NFS) to Tippett &
Gee, Inc. the pre-construction subsurface conditions across the site were characterized as consisting of an
upper clay stratum underlain by a sand stratum. This description was based upon soil boring logs
advanced prior to construction of the plant. Copies of the NFS boring logs used in POWER’s assessment
of the elevation of the upper limit of uppermost groundwater aquifer, along with a figure illustrating the
boring locations are included in Attachment A to this letter report. Geologic cross-sections generated as
part of NFS’s geotechnical evaluation of Ash Ponds A and B, and the Equalization Pond are included in
Appendix B. The upper clay stratum described by NFS consists of “hard, medium to high-plasticity clays,
sandy clays, and silty clays” having a falling head permeability ranging from 6.30 x 10-7 cm/sec to 4.29 x
10-9 cm/sec in the upper fifteen feet below original ground surface. According to NFS’ evaluation of the
boring log data, “the upper clay stratum extends to at or below Elev 288 or at least seven feet below the
bottom of the ash ponds.” A groundwater table was encountered at about Elev 268 which is
approximately 27 feet below the bottom of Ash Ponds A and B. NFS describes the original ground
surface elevations in the vicinity of the Ash Ponds as ranging from Elev 316 at the middle of the north
dike of Pond A to a low of about Elev 292 at the southwestern corner of Pond B.

ERM performed hydrogeologic characterizations of the of the Ash Ponds and the Equalization Pond that
were described in their A7994 Draft Report dated February 16, 2016. ERM performed a two-phase study
of the groundwater bearing unit that included:

. A general assessment of the uppermost groundwater bearing unit,

. Collecting groundwater elevation measurements,

. Identifying the groundwater flow direction and velocity,

. Collecting groundwater samples for groundwater quality analyses,

. Collecting well yield data, and

. Assessing the geologic units above and below the uppermost groundwater bearing unit,

As part of their study, ERM utilized boring log information from a 2012 geotechnical engineering study
by Arias Professionals (Arias) that were included in the Arias Job No. 2016-589 report dated October 11,
2016. ERM determined that their classification of geologic materials was consistent with the Arias
descriptions of geologic materials. ERM constructed cross sections to illustrate the subsurface geology
beneath the Ash Pile, Ash Ponds, and Equalization Pond utilizing boring logs from the NFS and Arias
reports, in addition to the borings that ERM advanced. Copies of these cross sections are included in
Appendix C. The lateral continuity of the subsurface stratigraphy is illustrated in Cross Sections A-A’,
B-B’, C-C’, and D-D’. Through these studies, ERM characterized the uppermost groundwater bearing
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unit and the overlying and underlying geologic units that create confining conditions for the uppermost
groundwater bearing unit.

ERM utilized the hydrogeologic characterizations of the uppermost groundwater bearing unit, along with
data characterizing the overlying and underlying geologic units to identify the locations and depths for the
CCR groundwater monitoring wells. ERM concluded that based upon these studies, the sand stratum
found beneath the upper clay layer meets the EPA definition of an uppermost groundwater bearing unit
and can be classified as an aquifer. This groundwater bearing sand unit is under confined conditions
throughout the site. Because of the low permeability confining nature of the overlying clay unit, the
interface between the bottom of the low permutability upper clay and the top of the sand layer was
identified by ERM as the “uppermost extent” of the uppermost groundwater bearing unit. This interface
was identified as the “Top of the Transmissive Sand Unit" on the boring logs for the groundwater
monitoring wells installed for the CCR units. Copies of these boring logs are found in Appendix D. The
“Top of the Transmissive Sand Unit” is equivalent to the term “the upper limit of the uppermost aquifer”
used by EPA in 40 CFR 251.60.

POWER also reviewed the Arias boring logs presented in Appendix E as well as the cross sections
generated for the dike stability studies performed by Arias. These boring logs illustrated a surface clay
underlain by a sandy transmissive zone that is consistent with the geologic information on the NFS and
ERM boring logs. The Arias boring logs identify the depth at which a “SILTY Fine Sand” was
encountered. The depth to the SILTY fine Sand layer correlates to ERM’s designation of the “Top of the
Transmissive Sand Unit” on their boring logs.

In summary, the hydrogeologic characterizations performed by ERM established that the upper limit of
the uppermost aquifer is the base of the overlying low-permeable clay. The groundwater does not rise
around the base of the CCR units where it would come in contact with the waste in the unit because the
groundwater is under confined conditions and the CCR units are located above the base of the confining
clay layer.

4.0 AQUIFER SEPARTION DISTANCE DETERMINATION

Using the designation of “Top of Transmissive Sand Unit” shown on ERM’s groundwater monitoring
well boring logs included in Appendix D, POWER reviewed selected boring logs from the NFS
geotechnical report that are included in Appendix A and the Arias boring logs included in Appendix E to
identify the elevations of this boundary on these boring logs. Elevations of the upper limit of the
uppermost aquifer (or Top of the Transmissive Sand Unit) for all the boring logs are summarized on
Table 1 along with the coordinates for each boring location. The boring log coordinates and the
elevations of the upper limit of the uppermost aquifer were inserted into a GIS program used to plot the
wells on an aerial photograph of the site. The elevations for the top of the uppermost aquifer were
inserted into a kriging program to interpolate the contour of the top of this unit. The contours for the
elevations for the top of aquifer were overlain on the aerial photograph of the site (see Figure 2). The
contours indicate that the sand unit gradually deepens from west to east beneath the CCR units from an
Elev 300 in the vicinity of the Ash Pile to Elev 250 at the eastern side of the Equalization Pond.

Based upon the certification report dated October 30,1987 and prepared by Professional Services, Inc.
(PSI) for the Ash Pond A clay liner and the certification report dated November 17, 2017 and prepared by
Zephyr Environmental Corporation for Ash Pond B, the top of the three-foot clay liner in both ponds is at
Elev 295. The top of the uppermost groundwater bearing unit at the northwestern corner of Ash Pond A
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is approximately Elev 286. The top of the uppermost aquifer slopes to the east and southeast to Elev 264
(approximate) at the southeastern corner of Ash Pond B. Therefore, the upper limit of the uppermost
groundwater bearing unit is separated from the top of the liner by 9 feet to 21 feet.

POWER performed a review of documentation contained in the ERM A8326 Surface Impoundment
History of Construction Documentation report dated October 14, 2016 regarding the construction of the
Equalization Pond. The NFS geotechnical evaluation of the plant prior to its construction, identified a
thick, low permeability clay in the area where the Equalization Pond was constructed. The information in
this report indicates that clay was removed from the area for construction activities including the berms
around the Equalization Pond and leaving in-situ low permeability clay to serve as the liner for the
Equalization Pond. The top of the liner in this is at Elev 275. As shown on Figure 2, the approximate
elevation of the upper limit of the uppermost aquifer beneath the Equalization Pond ranges from
approximately Elev 262 in the northwestern corner to Elev 250 near the southeastern end of the pond.
There is a separation distance between the elevation of the upper limit of the uppermost aquifer beneath
the Equalization Pond and the top of the pond’s liner of approximately 13 feet to 25 feet.

5.0 SUMMARY

The CCR regulations require a separation distance of 5 ft between the upper limit of the uppermost
aquifer and the base of the waste management units. Based upon the geologic and hydrogeologic data
reviewed for this project as described above, the SMEC power plant is located on a low-permeability clay
layer that overlies a sandy transmissive zone. ERM characterized this sandy transmissive zone that is
under confined conditions as the uppermost transmissive zone. The Ash Ponds are constructed with a
three-foot thick compacted clay liner that has a minimum separation distance from the upper limit of the
uppermost aquifer of approximately 9 feet. The Equalization Pond was constructed on low permeability
in-situ clay that has a separation distance from the upper limit of the uppermost aquifer of a minimum of
13 feet. Although groundwater elevations measured during groundwater monitoring events are higher
than the base of the ponds, this is due to the confined groundwater conditions. The groundwater does not
rise around the base of the Ash Ponds due to the overlying confining low-permeability clay. Therefore,
the construction of the Ash Ponds and Equalization Pond meets the requirements of 40 CFR 257.60(a) by
having a minimum of a five-foot separation distance between the base of the units and the upper limit of
the uppermost aquifer beneath the site.
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6.0 ENGINEER CERTIFICATION

This document was prepared by POWER Engineers, Inc. under my direction or supervision in accordance
with a system designed to assure that qualified personnel properly gather and evaluate the information
submitted. Based on my inquiry of those persons directly responsible for gathering the information, the
information submitted is, to the best of my knowledge and belief, true, accurate, and complete. I hereby
certify that the Coal Combustion Residual units consisting of the Ash Ponds and the Equalization Pond
located at the San Miguel Electric Cooperative, Inc. plant in Atascosa County, Texas meet the
requirements of 40 CFR 257.60(a) Placement Above the Uppermost Aquifer.
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TABLE 1 SUMMARY OF TOP OF UPPERMOST TRANSMISSIVE
ZONE ELEVATIONS




TABLE 1
SUMMARY OF
TOP OF UPPERMOST TRANSMISSIVE ZONE ELEVATIONS

. . Ground |Top of Upper Depth to Depth to
Source of i Latitude Longitude L Groundwater
R Boring ID Type Surface |Transmissive| Groundwater* .
Boring Log (dd) (dd) X Elevation*
Elevation (ft)| Zone (ft) (ft)
(ft)
B-3 Boring 28.699278 -98.478389 314 281 33[ND
B-1 Boring 28.700444 -98.479167 315 287 28|ND
B-2 Boring 28.700417 -98.479583 303 291 12|ND
B-4 Boring 28.699 -98.478389 289 284 5[ND
B-5 Boring 28.699217 -98.475436 314 276 38|ND
B-6 Boring 28.699222 -98.472 315 263 52|IND
B-7 Boring 28.698972 -98.472 289 260 29|IND
B-8 Boring 28.699417 | -98.468861 293 253 40|ND
Arias B-9 Boring 28.698889 -98.468861 276 256 20|ND
B-10 Boring 28.699611 -98.466972 293 259 34|ND
B-11 Boring 28.700133 -98.466774 273 246 27|ND
B-12 Boring 28.700722 | -98.466639 274 249 25|ND
B-13 Boring 28.701778 -98.466861 294 253 41(ND
B-14 Boring 28.701778 -98.466472 273 259.5 13.5(ND
B-15 Boring 28.703056 | -98.466583 273 259 14[{ND
B-16 Boring 28.703778 -98.467639 294 251 43[ND
B-17 Boring 28.704222 -98.467639 273 246 27|ND
PZ-4 Observation 28.699561 -98.479427 300.63 290.33 10.3 291.72
PZ-3 Background 28.701263 -98.477568 320.89 287.89 33 294.75
Pz-2 Background 28.701331 -98.473484 315.86 272.86 43 289.75
MW-1 Observation 28.704233 -98.468193 285.22 255.22 30 281.34
MW-2 Observation 28.701044 -98.472514 314.73 272.73 42 286.92
MW-3 Monitor 28.699009 -98.477574 293.74 283.74 10 285.26
MW-4 Monitor 28.699011 -98.467771 275.83 256.58 19.25 277.31
AP-31 Monitor 28.698992 -98.478643 290.59 287.59 3 286.28
AP-32 Monitor 28.699001 -98.47655 295.84 280.84 15 284.65
AP-33 Monitor 28.698997 -98.475585 301.62 279.62 22 285.18
AP-34 Monitor 28.69898 -98.473443 293.91 275.41 18.5 283.39
AP-35 Monitor 28.698985 -98.472427 293.85 271.85 22 284.46
ERM AP-36 Monitor 28.698962 -98.47098 284.05 263.05 21 282.55
EP-31 Background 28.703945 -98.472632 313.23 270.73 42.5 292.66
EP-32 Monitor 28.703487 -98.466366 273.26 252.01 21.25 275.72
EP-33 Monitor 28.702586 -98.466371 273.66 252.66 21 277.04
EP-34 Monitor 28.70169 -98.466382 274.62 250.62 24 277.77
EP-35 Monitor 28.70079 -98.466433 275.71 251.71 24 277.85
EP-36 Monitor 28.699866 -98.466437 275.58 250.58 25 275.89
EP-37 Monitor 28.699117 -98.466759 275.02 252.02 23 275.84
EP-38 Monitor 28.698979 -98.468475 276.97 254.97 22 278.26
PZ-5 Monitor 28.69899 -98.474464 299.29 277.29 22 285.29
PZ-6 Monitor 28.699697 -98.470957 292.79 266.79 26 283.73
Pz-7 Observation 28.699133 -98.469334 279.54 256.54 23 279.54
SP-3 Monitor 28.704521 -98.479162 328.6 291.6 37 302.4
SP-2 Monitor 28.705149 -98.478615 330.2 301.2 29 303.88
SP-31 Observation 28.705783 -98.477233 331.89 290.39 41.5 303.47
ERM-SP SP-32 Monitor 28.704638 | -98.479654 325.21 288.21 37 301.74
SP-33 Monitor 28.706041 -98.479516 327.36 303.36 24 308.18
SP-34 Background 28.705784 -98.478527 332 295 37 304.13
SP-1 Monitor 28.705192 -98.479508 326.31 289.61 36.7 302.03
B-35 Boring 1978 28.70088 -98.475298 316 274.5 41.5|ND
B-42 Boring 1978 28.699406 | -98.470951 285.6 264.6 21{ND
B-43 Boring 1978 28.701078 -98.46999 294.5 259.5 35|ND
B-44 Boring 1978 28.701654 -98.469461 283.5 258.5 25|ND
B-45 Boring 1978 28.702724 -98.469425 291.8 261.8 30|ND
B-107 Boring 1978 28.700672 -98.47688 302.9 280.9 22(ND
B-105 Boring 1978 28.699257 -98.47901 290.8 273.8 17|ND
B-108 Boring 1978 |ND ND 300.8|ND ND ND
B-106 Boring 1978 |ND ND 312.2|ND ND ND
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TABLE 1
SUMMARY OF

TOP OF UPPERMOST TRANSMISSIVE ZONE ELEVATIONS

. . Ground |Top of Upper Depth to Depth to
Source of i Latitude Longitude L Groundwater
R Boring ID Type Surface |Transmissive| Groundwater* .
Boring Log (dd) (dd) X Elevation*
Elevation (ft)| Zone (ft) (ft)
(ft)
B-109 Boring 1978 |ND ND <Null>|ND ND ND
B-110 Boring 1978 |ND ND 317|ND ND ND
B-46 Boring 1978 |ND ND 306.4|ND ND ND
B-47 Boring 1978 |ND ND 307.9|ND ND ND
B-74 Boring 1978 |ND ND 312.7|ND ND ND
B-75 Boring 1978 |ND ND 315.4(ND ND ND
B-76 Boring 1978 |ND ND 320.3|ND ND ND
B-77 Boring 1978 |ND ND 310.5|ND ND ND
B-48 Boring 1978 |ND ND 307.8|ND ND ND
B-49 Boring 1978 |ND ND 324.2|ND ND ND
B-41 Boring 1978 |ND ND 306.2|ND ND ND
B-66 Boring 1978 |ND ND 295[(ND ND ND
B-71 Boring 1978 |ND ND ND ND ND ND
B-72 Boring 1978 |ND ND ND ND ND ND
B-10 Boring 1978 |ND ND ND ND ND ND
B-64 Boring 1978 28.704105 -98.474382 311.2 278.2 33|ND
B-67 Boring 1978 28.701145 -98.475576 318 276.5 41.5|ND
B-34 Boring 1978 28.701535 -98.47563 320 273.5 46.5|ND
B-68 Boring 1978 28.70161 -98.476111 319.1 276.6 42.5(ND
B-33 Boring 1978 28.70184 -98.476365 316.6 285.6 31|ND
NFS B-97 Boring 1978 28.702231 -98.476805 313.1 291.6 21.5|ND
B-39 Boring 1978 28.700244 -98.479445 301 288 13|ND
B-38 Boring 1978 28.699813 -98.480643 290.6 250.6 40|ND
B-37 Boring 1978 28.700177 -98.48182 292.5 257.5 35[ND
B-36 Boring 1978 28.701226 -98.482369 300.2 290.2 10|ND
B-60 Boring 1978 28.700882 -98.477936 319.2 282.7 36.5|ND
B-70 Boring 1978 28.701164 | -98.478305 322.8 287.3 35.5(ND
B-69 Boring 1978 28.70179 -98.478829 319.7 282.7 37[ND
B-32 Boring 1978 28.701878 -98.479173 3129 288.4 24.5|ND
B-59 Boring 1978 28.70205 -98.479269 312.8 285.3 27.5|ND
B-4 Boring 1978 28.703149 -98.477424 325.4 292.9 32.5(ND
B-3 Boring 1978 28.702879 -98.475847 322.2 286.7 35.5|ND
B-50 Boring 1978 28.703523 -98.476519 319.5 284.5 35[ND
B-2 Boring 1978 28.703966 -98.47583 325.1 287.1 38|ND
B-31 Boring 1978 28.704668 -98.475766 328 288.5 39.5(ND
B-1 Boring 1978 28.70528 -98.475841 331.2 290.7 40.5|ND
B-29 Boring 1978 28.704694 -98.476511 328.8 292.3 36.5|ND
B-23 Boring 1978 28.704451 -98.477431 328.5 297 31.5[ND
B-24 Boring 1978 28.704142 -98.477398 326.6 294.6 32(ND
B-12 Boring 1978 28.705306 -98.479929 3225 263 59.5|ND
B-13 Boring 1978 28.705596 -98.479657 327.8 265.8 62(ND
B-15 Boring 1978 28.705545 -98.478861 334.3 291.3 43[ND
B-11 Boring 1978 28.706721 -98.477755 346.1 298.1 48|ND
B-18 Boring 1978 28.704069 -98.478924 331.1 297.6 33.5|ND
B-56 Boring 1978 28.70354 -98.478175 331 294 37(ND
B-8R Boring 1978 28.707535 -98.480256 332.2 293.7 38.5[ND
B-8 Boring 1978 28.707525 -98.480791 332.2 298.2 34[ND
B-7 Boring 1978 28.707311 -98.481056 329.3 295.8 33.5|ND
B-6 Boring 1978 28.707411 -98.482172 334.6 302.6 32|ND
B-9 Boring 1978 28.708078 -98.478758 351.5 300 51.5(ND
ND - No Data

(dd) - Decimal Degrees
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FIGURE 1 SITE LOCATION MAP
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FIGURE 2 ELEVATION OF THE UPPER EXTENT OF UPPER
TRANSMISSIVE ZONE
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APPENDIX A NFS BORING LOGS




STUDY OF ASH POND LEAKAGE
SAN MIGUEL STEAM ELECTRIC STATION
JOURDANTON, TEXAS

Report to
TIPPETT & GEE, INC.

Consulting Engineers
Abilene, Texas

By
NFS SERVICES, INC.

Consulting Engineers
~ Dallas, Texas

January, 1984 JAN 2 51984

TIFFETT ¢



P.0. BOX 24596
NFS scrvices, InC. onvsnd S3RL 1S

CON SU LT| N G EN G I N EERS 214-330-9211 (Office) 214-330-8953 (Tetecopy)
SOILS ENGINEERING REPORT

STUDY OF ASH POND LEAKAGE
SAN MIGUEL STEAM ELECTRIC STATION
JOURDANTON, TEXAS

January 20, 1984
Report No. D-75285-13A

Tippe'r'r)& Gee, Inc.

Consulting Engineers

502 North Willis Street

Abilene, Texas 79603

Attention: Mr. M. L. Hughes, P. E.
Gentlemen:

Submitted here is our report of our study of the ash pond leakage at the above-

referenced facility. This study was requested by your letter of October 21, 1983.

DISCUSSION OF LEAKAGE PROBLEM

The San Miguel Steam Electric Station has two ash disposal ponds, identified as ponds
"A" and "B," which are located south of the plant power block as shown on the Plan of
Borings, Plate I, in the illustrations section of the report. Both of these ash disposal ponds
are rectangular impoundments, 2,475 feet long by 265 feet wide (measured along center line
of embankment crest) with a common dike separating the north pond (pond "A") from the
south pond (pond "B"). Construction of the ash disposal ponds started in July, 1977, and was
completed in May, 1978.

In early June of 1978, extremely heavy rainfall associated with a tropical storm was
experienced throughout South Texas. A substantial amount of water accumulated in both

ash disposal ponds as a result of this storm, with the ponds remaining partially filled with



2.

surface water for a long period thereafter. Pond "A" was placed into service in 1981 and has
been full of liquid ash waste for approximately two years. Pond "B" hds not had significant
use to date and contains only a few feet of liquid ash waste.

In July, 1983, San Miguel Electric Cooperative, Inc., was notified by the Texas
Department of Water Resources (TDWR) that, as a result of a routine industrial wastewater
inspection made on May 26, 1983 by a TDWR representative, the west and east side outer
banks of ash pond "A" were apparently leaking contents. TDWR requested that the reason
for the pond leakage be identified and proposals made for correction of the problem. A copy
of the TDWR correspondence, together with copies of all other correspondence related to
the ash ponds, are included in the appendix to this report.

Subsequent inspections and tests made by San Miguel plant personnel revealed seven
suspected leakage areas around the ash ponds. The areas are designated as areas "A"
through "G" and are shown on Plate 2. Areas "A," "C," and "D" correspond to the locations
of leakage cited by TDWR. Samples of surface water were analyzed for evidence of

contamination with the following results:

. Specific
Sampling Conductance Sulfate Chloride
Date Point pH (umhos/cm) (ppm) (ppm)
10/15/83 A 7.45 4,700 1,964 749
B 8.3 5,400 2,357 760
C 7.5 8,600 5,108 737
D 7.4 6,800 2,750 760
E 7.4 4,700 2,200 647
F 7.4 6,200 2,652 1,010
G 7.95 4,500 2,122 318
Ash Pond "A" 7.8 8,100 3,929 964
Ash Pond "B" 8.3 7,900 4,518 783
10/30/83 A 7.2 4,300 2,161 629
B 8.1 1,800 668 33
C 8.4 7,000 12,573 1,953
D 7.5 8,000 2,947 835
E 8.0 7,000 2,357 391
F Not Tested
G 7.9 7,000 ' 1,650 532
Ash Pond "A" 7.2 7,000 4,479 1,020
Ash Pond "B" 8.4 7,000 4,322 781
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Comparison of the parameters defining the surface water quality with those characterizing
the quality of the wastewater in the ponds indicates the probability of contamination of the
surface water at the seven sampling points.
A site meeting was held on November 9, 983 to permit assessment of the pond
leakage by representatives of NFS Services, Inc. Those in attendance were:
NFS Services, Inc. Mr. R. F. Reuss
Mr. W. C. Worley
Mr. G. G. LaFrance

San Miguel Electric
Cooperative, Inc. Mr. Robert Cmiel

Tippett & Gee, Inc. Mr. E. G. Peveler

A second site inspection was made on January 9, 1984, to determine locations of
proposed seepage collection lines and sumps. Messrs. Robert Cmiel and Wade Sebby of the

San Miguel Station and G. G. LaFrance of NFS participated in this latter inspection.

PREVIOUS INVESTIGATIONS

Geotechnical parameters relating to design and construction of the ash disposal ponds
are presented in Volume |, Foundation Design Analysis and Recommendations for the Plant
Island, and Volume Il, Field and Laboratory Data for the Plant Island, of NFS Report
No. 75285, dated May 14, 1978. Records of field inspections and tests performed by NFS
Services, Inc., during construction of the ash disposal ponds are summarized in NFS
Inspection Report Nos. |94 (dated July 28, 1977) through 36! (dated June 8, 1978).

Additional geotechnical studies were performed by NFS Services, Inc., relative to
certification of the ash disposal ponds, as well as the other plant site ponds. The initial
certification plan for the ash disposal ponds was developed in November, 1977 and was based
on drilling ten boringf in the pond bottom (five in each pond) to a depth of five feet below
the pond bottom. In addition, eight borings were to be drilled along the embankment crest

of the dikes. Samples obtained from these borings were to be used for the determination of
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dry unit weight, grain-size distribution, coefficient of permeability, and liquid and plastic
limits for each of the soil types encountered. In addition, the information from this
investigation was to be correlated with the previously developed soils data.

Due to the prolonged wet conditions in the ash disposal ponds, as well as the other
plant site ponds, an alternate certification plan was proposed by NFS Services, Inc., based on
drilling borings on the down dip side and partial perimeter of the various ponds shown on
Plate | of the illustrations for this report. Both the initial certification plan and the revised
certification plan are explained in detail in the NFS correspondence dated
Sepfémber 25, 1978, a copy of which is included in the appendix.

- Subsequently, a field representative for TDWR recommended certification of the plant
site ponds, including the ash disposal ponds, based on a field inspection performed by TDWR
prior to January 30, 1979. Final certification of the ponds, including the ash disposal ponds,
by TDWR was based in part on representations made by NFS as to the construction of the
pondé as outlined in the NFS letter dated March l;’, 1979 (refer to the appendix for a copy of
this letter) in lieu of implementation of either the original or the revised certification

programs.

SUBSURFACE CONDITIONS AND POND CONSTRUCTION

" Preconstruction subsurface conditions in the vicinity of the ash disposal ponds are
represented by the logs of borings B-35, B-39, B-41, B-42, B-60, B-65, B-66, B-105, B-106, B-
107, and B-108. Locations of the ‘borings are shown on Plate I, with the logs of the
referenced borings being presented on Plates 3 through |5. Log; of these borings are also
illustrated in graphical form on Sections A-A', B-B', C-C', and D-D' of the Generalized Soils
Profiles, Plates 16 through 19.

In general, the preconstruction subsurface soil formations consisted of an upper clay
stratum underlain by a sand stratum. The upper clay stratum was comprised of hard,

medium to high-plasticity clays, sandy clays, and silty clays having some evidence of jointing
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and slickensides. Results of six falling-head permeability tests performed on undisturbed
clay specimens situated within the uppermost |5 feet below the original ground surface
showed coefficient of permeability values ranging from 6.30 x 1077 cm/sec to 4.29 x 10~
cm/sec. The lower sand stratum consists of very dense, green to light brown and light gray,
silty fine sand. Based on the boring data, the upper clay stratum extends to at or below
Elev 288, or at least seven feet below the bottom of the ash ponds. Piezometric data
developed during the geotechnical investigation for the plant site indicated the existence of
a very deep groundwater table at about Elev 268 or approximately 27 feet below the bottom
of the ash ponds.

| Original ground surface elevations in the vicinity of the ash disposal ponds varied from
a- high of about Elev 316 at the middle of the north dike of pond "A" to a low of about
Elev 292 at the southwestern corner of pond "B." The top of dike elevation is 315, with the
bottom of the ponds being at Elev 295. Except for previously noted areas of high and low
original ground elevations, the dikes of ponds "A'" and B' are coﬁwprised of a lower section of
in-situ clay and an upper section of compacted clay. A five-foot-deep inspection trench was
opened and backfilled with compacted clay along the toe of the interior slope except in
areas where the dike is composed entirely of compacted clay embankment, in which case the
inspection trench was positioned beneath the embankment crest. Interior and exterior slopes
of the dikes are 2.5 H:| V.

Field inspection records verify that no pervious soil strata were encountered in either
the inspection trenches or the pond bottoms. Above-ground portions of the dikes consist of
compacted medium to high-plasticity clays, sandy clays, and silty clays obtained from
excavations made in the interior of the ash ponds. The clay fill was placed in maximum
nine-inch loose lifts and compacted at a moisture content ranging from minus one to plus
four percentage points above the optimum moisture content to at least 95 percent of the

maximum dry density determined by THD Method TEX | | 3-E.



ANALYSES AND RECOMMENDATIONS

Areas of suspected pond leakage, identified as areas "A" through "G" and shown on
Plate 2, were observed by NFS personnel during the November 9, 1983 site inspection. Based
on the visual observations made at that time and also during the January 9, 1984 inspection,
it is very probable that, with the exception of areas "B" and "G", the identified wet areas do
result from pond leakage. In the case of suspected leakage area "B", the absence of séepoge
emerging from the outer dike slope at this location makes it less clear as to the probable
source of the contaminated surface water sampled from the deep swale near the northwest
corner of pond "A". With respect to suspected leakage area "G", this wet area appears to
result from surface water being discharged from the nearby culvert. Both areas "B" and "G"
should be assessed further during a dry period when the effects of surface water are absent.

The geotechnical paromeférs recommended by this firm for use in designing the ash
ponds were based on the assumption the medium to high-plasticity clays comprising the dikes
and bottom of the ponds would have a permeability of less than | x IO-7cm/sec when wetted.
For the most part, field performance of the ash ponds has verified the initial design
assumption. At the locations of the suspected leakage areas, subsurface conditions are
different than previously assumed due to localized variations in soil types or structure, such
as the presence of continuous joints. Based on the observed pattern of lateral movement of
fluid from the ponds at several locations of leakage, it is likely that jointing of the in-situ
clays at certain locations has provided a continuous flow path instead of a discontinuous flow
path. The presence of massive clay formations beneath the bottom of the ponds and
decreased jointing with depth warrant the conclusion that downward migration is negligible.
Consequently, the leakage probiem essentially involves lateral movement of pond fluid

through localized discontinuities.
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Recorﬁmended remedial work to control the pond leakage and to eliminate the
possibility of contaminating surface water consists of installing seepage collection pipes,
channeling the seepage to sumps, and pumping the accumulated seepage back into the ponds.
A suggested plan and details for the collection system are shown on Plate 20. ‘This
recommended collection system, however, will not alleviate the leakage, if any, at area "B"
inasmuch as any seepage emerg'ing from or at the toe of slope would immediately enter the
culvert and be discharged to the area west of ash disposal pond "B". If further assessment of
the "B" area during .a dry period confirms the likelihood of pond leakage at this location, a
pipe toe drain and sump, constituting a closed system in order to separate seepage from the
surface water runoff in the swale, will be required at this location. If required, typical
design details will be furnished at a later date. |

We trust that the information presented in this report satisfies the recent inquiries
made about the ash pond leakage and provides a reasonable solution for correcting the
problem. Please call us if there are any questions or if we may Be of additional assistance.

Very truly yours,
NFS SERVICES, INC.

Gary G. EdFrance, P. E.
Manager of Engineering

Qaﬁf/&a PReerss /6l

Ralph F. Reuss, P. E.
President

GGL/RFR/ler

Copies submitted: 3
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LOG OF BORING NO. B-SES-35

GA&T COOPERATIVE PROJECT
PLEASANTON, TEXAS

TYPE BORING:  Undisturbed Samole LOCATION. See Plan of Borings
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LOG OF BORING NO.

PLEASANTON, TEXAS

B-SES-35 (Cont'd.)
G&T COOPERATIVE PROJECT
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LOG OF BORING NO. B-SES-39
GA&T COOPERATIVE PROJECT
PLEASANTON, TEXAS
TYPE BORING: Undisturbed Sample LOCATION® See Plan of Borings
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LOG OF BORING NO. B-SES-4i
G&T COQPERATIVE PROJECT
PLEASANTON, TEXAS

TYPE BORING Undisturbed Sample LOCATION: See Plan of Borings
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LOG OF BORING NO. B-SES-42
G&T COOPERATIVE PROJECT
PLEASANTON, TEXAS

TYPE BORING: Undisturbed Sample LOCATION: See Plan of Borings
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LOG OF BORING NO. B-SES-60
G&T COOPERATIVE PROJECT
PLEASANTON, TEXAS
TYPE BORING: Undisturbed Sample LOCATION See Plan of Borings
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LOG OF BORING NO. B-SES-60 (Cont'd.)
G&T COQPERATIVE PROJECT
PLEASANTON, TEXAS
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LOG OF BORING NO. B-SES-65
G&T COOPERATIVE PROJECT
PLEASANTON, TEXAS
TYPE BORING Undisturbed Sample LOCATION® See Plan of Borings
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LOG OF BORING NO. B-SES-66
G&T COOPERATIVE PROJECT
PLEASANTON, TEXAS

TYPE BORING: Undisturbed Sample LOCATION® See Plan of Borings
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LOG OF BORING NO. B-105
G & T COOPERATIVE PROJECT
PLEASANTON, TEXAS
TYPE BORiNGi Undisturbed Sample LOCATION: See Plan of Bofings
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TYPE BORING . Undisturbed Sample

LOG OF BORING NO. B-106
G & T COOPERATIVE PROJECT
PLEASANTON, TEXAS

LOCATION:. See Plan of Borings
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LOG OF BORING NO. B-107
G & T COOPERATIVE PROJECT
PLEASANTON, TEXAS

TYPE BORING: Undisturbed Sample LOCATION :See Plan of Borings
i
e .o| SHEAR STRENGTHI| .
= 3
w13 ) 22lonlo, [g2] W Tons/saFT
- |2lZ R e ek
T |F SOIL DESCRIPTION s8e5iaSln
=12 oo ES g P
5 |53 =82 7gs
8 . - o
ELEVATION: 302.9° 05 10 15
Stiff dark brown clay . ol
N\ (CH)
Hard light tan clay, :
w/iron stain
5 83128
Al
-light brown
-occasional very stiff selenite ' 67152122 &
-‘o - . .
AN (CH)
] Hard tan clay
89| 3 ;

-]5-

-occasional crystal material

20 7

(CH)

” ’// 7

Very dense silty fine sand

(SM)

-25-1

= 35-1

b 40-

L. 454

A D QU Gy Sohn

L 50 4

COMPLETION DEPTH: 25.0'
DATE: 7/20/76

NFS/NATIONAL 30IL SERVICES
CONSULTING ENGINEERS



LOG OF BORING NO. B-108
G & T COOPERATIVE PROJECT
PLEASANTON, TEXAS

TYPE BORING : Undisturbed Sample - LOCATION: See Plan of Borinas
- ' - | SHEAR STRENGTH| .
Elale S2loclo lwl] W Tons/saFT 3L
sleld I ER I 3
TIiEl=E SOIL DESCRIPTION Fo o] o e a
’E ¢>t-') < &N =-2 C—JE (7
w (7] [ e} & 1z o
o 2 © £
ELEVATION: 300.8' 05 10 15 |~
Stiff dark brown clay : 9 4
~very stiff ]
- 5 1\ -
NN (CH) i
\\{| Very stiff brown clay,iron stained i
¢
\‘ 7|24 i
- 10 6 -
i -
J -~
\ -tan T
4 R
\ ’ o
L 15 4 .
N 4
\ . 4 4
20 o - . k .
(CH) h
Hard light brown clay,iron stained e -
.
oy \\ (CH)
-30 4 .
T
[
- 35 i T
% B
- 40 4 .
: 4
0]
i i
- 45 ‘ -
I
I
- 50-4 1T| i ]

COMPLETION DEPTH; 25.0'
DATE: 7/17./76

MFS/NATIONAL S0iL SERVICES .
CONSULTING EMGINEERS - —— - —



ILLUSTRATIONS



IN FEET

ELEVATION

- 290+

3104

T

300+

280+

2704+

2601

250+

240¢

230+

220+

B-4i

ASH DISPOSAL

/PONDS

WATER WELL
8-43 STORAGE POND
)
N
N
~\
,.\
\
N
N B-44
N ~
~: ®
N
~\
~\

/msposm_ BASIN

.~ SLUDGE

HORIZONTAL SCALE

IN FEET
300

®
LAk

56-i9

D

V11110 7///////4.

v aet
-

ISR

r.i+s0/45" X- 50/4' A
(Seat) (Seat) JH-50/5"
Ll 13 (Seat)
o 1 B
-t} (Seat) - J. “
133 ‘ 1. Fir50/2
! 4 F 41 {Seat)
50/55" ax
{Seat) '}t N
4.1 ® 4k sos3"
E 4 b3 (Seat)
38-17
€8
L 50/5.8"
(Seat)

@

SECTION A-A'

+ 310

+300

4290

4280

4270

+260

. 4250

+240

+230

+220

MOISTURE CONTENT

LABORATORY TEST DATA

LIQUID LIMIT

- 76
\eLows /FOOT

PLASTIC LIMIT

/ 46%

/STANDARD PENETRATION TEST
L. 50 (6 ™)

ANGLE OF INTERNAL

- X0 15 21

PERCENT BY WEIGHT

PASSING NO. 200 SIEV__-—
WATER LEVEL

-
BASIC SOIL TYPE

SEE PLATE

IN FEET

ELEVATION

@0 ©® ©® ® ® ©®0O

/rmcnon

- @ =26°.C=x0.40

C = 1.06 —u "N COHESION, TONS PER 5Q. FT.

- Kv=l.2:lo:; PERMEABILITY TESTS (RESULTS IN CM/SEC)

Khz2.0xi0 * vevertical Mh=horizontal
C = COHESION (UNCONFINED COMPRESSION TEST)
# :CzUNCONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TEST
Gc :C=CONSOLIDATED UNDRAINED TRiAXIAL COMPRESSION TEST

ch :C=DIRECT SHEAR TEST

STRATA DESCRIPTIONS
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Privileged & Confidential
|:| z@éﬁgt#e\gg?sz%v&/gﬂy — — — APPROXIMATE CCR UNIT PHASE Il ERM WELLS m;r?:y erf"ploiﬂéT
AND/OR CLAYEY SAND (%-#200>32) SURFACE/BASIN L2 (INSTALLED NOV. 2015)
GREY TO BROWN SAND, SILTY A 4 POTENTIOMETRIC SURFACE
|:| SAND, AND/OR CLAYEY SAND (MEASURED DEC. 3, 2015) Notes: .
(%-#200<32) INITIAL GROUNDWATER 1. Approximate ground-surface elevation Environmental Resources Management
AvA
’ |:| ?ff&"&?ﬁo?ég SNBDU;%D LEVEL ENCOUNTERED interpolated from surveyed elevations of )
CONTENT DURING WELL INSTALLATION ERM wells. . .Flgure 4 _ .
| SOIL TEST DATA KEY 2. Geologic interpretation of cross-sections Stratigraphic Cross Section A-A' ui
=== a7 based on Phase I ERM wells. Hydrogeologic Characterization y &
r Sample ID San Miguel Electric Cooperative, Inc. Facility -
| J USCS Soil Classification Atascosa County, Texas 2
| S— Atterburg Limits (%): Liquid Limit / Plastic Limit / Plasticity Index Sources:
— — % Passing #200 Sieve 1. Aerial: Google Earth Pro. DESIGN: NH [ DRAWN: EFC [ CHKD.: KRS | ERM
Permeability (cm/sec) (if applicable) DATE: 2/16/2016 | SCALE: ASSHOWN | REV. |
W.O.NO.. H\DWGIB16\0322807 xsecs6_AA thru_DD.dwg, 2/16/2016 1:48:59 PM




ERM-Southwest, Inc. TX PE Firm No. 2393
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Sources:

April 5, 1977.

2. Aerial: Google Earth Pro.

1. Arias Borings: Geotechnical Engineering Study, Ash Water Transport
Pond and Equalization Pond Stability Analyses, Job No. 2012-693,
Arias & Associates, Inc. November 19, 2012.

Pond Depth/Dimensions: Tippet & Gee, Inc., Sludge Disposal Basin,
E9KV Substation, & Temp. Parking Area (Drawing Number C-112),

Figure 5
Stratigraphic Cross Section B-B'
Hydrogeologic Characterization T
San Miguel Electric Cooperative, Inc. Facility @
Atascosa County, Texas

DESIGN: NH | DRAWN: EFC [ CHKD.: KRS

| ERM
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Figure 6

Pond and Equalization Pond Stability Analyses, Job No. 2012-693,
Arias & Associates, Inc. November 19, 2012.

2. Pond Depth/Dimensions: Tippet & Gee, Inc., Sludge Disposal Basin,
E9KV Substation, & Temp. Parking Area (Drawing Number C-112),

April 5, 1977.
2. Aerial: Google Earth Pro.

Stratigraphic Cross Section C-C'
Hydrogeologic Characterization
San Miguel Electric Cooperative, Inc. Facility
Atascosa County, Texas
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Environmental Resources Management

MW-1

DRILLING LOG
Proj. No. _0309575 Boring/Well ID MW-1 Date Drilled _7-30-15
Project Phase | - SMECI Well Installation Owner __San Miguel Electric Coop.
Location _Atascosa County, Tx Boring T.D. _50.0' Boring Diam. _8"
N. Coord. _13440389.33' E. Coord. _2138976.52' Surface Elevation 285.22' Ft MSL Datum
Screen: Type_ Sch 40 PVC Diam. 2.00" Length _ 20.00"' Siot Size 0.10"
Casing: Type__Sch 40 PVC Diam. 2.00" Length _30.00' Sump Length 0'
Top of Casing Elevation _289.16' Stickup _3.94' NOTES
. COORDINATES IN TEXAS SOUTH
Depth to Water: 1. Ft. btoc__8.72 (.8/5/15 ) 2.Ft. btoc__8.94 (_9/3/15 ) CENTRAL STATE PLANE 4204;
ELEVATIONS IN NAVD88, COMPUTED
Drilling Company ~_Tolunay-Wong Engineers Driller Keith Barge USING GEOID128B
Drilling Method Hollow Stem Auger Log By Mike Kristoff
= © —
3| T 2 S |8 > =
w ) a g [ L 2.0 - . s
s w o 3 E ° £ a= Description/Soil Classification
2l &8 |28 |2 o p 2 (Color, Texture, Structure)
g ) o & | § E = )
2o | o o|& S o g
Ll [7p] -
28258656: 0-50 0-5 NO RECOVERY: No recovery due to hydrovac from 0-5 ft.
280: 5-14 SILTY CLAY: Gley 1/3/5GY, very dark greenish gray, damp,
semi-plastic, sticky, PP = 1.0 TSF.
7] At 6.3 ft. 7.5YR/3/4, dark brown, laminae present, non-plastic, crumbly,
. occasional lenticular pockets of fine grained sand.
] At 10 ft. Alternating 7.5YR/3/3, dark brown and 10YR/5/2, grayish
275 brown; dry to damp.
: 14-20 SILTY CLAY: 10YR/4/4, dark yellowish brown, dry to damp, crumbly,
non-plastic, PP = 0-0.5 TSF, gradational contact with unit below, thin
270+ calcareous lenses throughout.
265: 20-24 CLAY: 2.5Y/5/3, light olive brown, damp, semi-plastic, sticky.
) At 23 ft. 2.5Y/5/3, light olive brown mottled with Gley 1/4/10GY, dark
T 24-25 | greenish gray.
] 25.30 ~NO RECOVERY: No recovery.
260 T1~SILTY SAND: Gley 1/3/5GY, very dark greenish gray, dry to damp, very
] fine grained, moderately sorted, angular to rounded, uncemented to
] weakly cemented, small lenticular black fragments occasionally, no
I bedding present, silt content decreases with depth.

H:\DWG\F16\Log\0309575-MW1.dwg 6/16/2016 4:56:56 PM
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Environmental Resources Management

MW-1

DRILLING LOG
Proj. No. _ 0309575 Boring/Well ID MW-1 Date Drilled 7-30-15
Project Phase | - SMECI Well Installation Owner __San Miguel Electric Coop.
Location _Atascosa County, Tx Boring T.D. _50.0' Boring Diam. _8"
N. Coord. _13440389.33' E. Coord. _2138976.52' Surface Elevation 285.22' Ft MSL Datum
Screen: Type_ Sch 40 PVC Diam. 2.00" Length _ 20.00' Siot Size 0.10"
Casing: Type__Sch 40 PVC Diam. 2.00" Length _30.00' Sump Length 0'
Top of Casing Elevation _289.16' Stickup _3.94' NOTES
Depth to Water: 1. Ft. btoc__8.72 (81515 ) 2.Ft. btoc__8.94 (_9/3/15 ) | COORDINATES N TEXAS SO
ELEVATIONS IN NAVD88, COMPUTED

Drilling Company _Tolunay-Wong Engineers Driller Keith Barge USING GEOID12B
Drilling Method Hollow Stem Auger Log By Mike Kristoff

= o —

s | 3| § | & e c

Lo | 2 B |2 2 22 - , N

s w o 3 S ° £ a= Description/Soil Classification

2l &8 |23 |2 o p 2 (Color, Texture, Structure)

g o o & | & E = )

o2 |al| o O |& S og

w N =

255 30-40 SAND: 5Y/4/2, olive gray, damp to moist, very fine grained, well sorted,

rounded, uncemented, thinly bedded from 31.7-31.9 ft.

250

245: 40-50 SAND: Gley 1/3/10GY, very dark greenish gray, damp, same as above.

240

235 | T.D.=50.0

1 55
2304 |
1 60

H:\DWG\F16\Log\0309575-MW1.dwg 6/16/2016 4:56:56 PM
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Environmental Resources Management

MW-2

DRILLING LOG
Proj. No. _0309575 Boring/Well ID MW-2 Date Drilled _7-28-15
Project Phase | - SMECI Well Installation Owner __San Miguel Electric Coop.
Location _Atascosa County, Tx Boring T.D. _62.0' Boring Diam. _8"
N. Coord. _13439223.51' E. Coord. _2137596.56' Surface Elevation 314.73" Ft MSL Datum
Screen: Type_ Sch 40 PVC Diam. 2.00" Length _ 20.00' Siot Size 0.10"
Casing: Type __Sch 40 PVC Diam. 2.00" Length _42.00' SumpLlength _0'
Top of Casing Elevation _317.68' Stickup _2.95' NOTES
Depth to Water: 1. Ft. btoc__30.88 (.8/5/15 ) 2.Ft. btoc__32.01 (_9/3/15 ) COORDINATES IN TEXAS SOUTH
CENTRAL STATE PLANE 4204;
. ) ELEVATIONS IN NAVD88, COMPUTED
Drilling Company Tolunay-Wong Engineers Driller Keith Barge USING GEOID12B
Drilling Method Hollow Stem Auger Log By _ Mike Kristoff
= © —
3| 3| 5§18 2 c®
w ) a g [ L. 2.0 - . s
s w o 3 E ° =l a= Description/Soil Classification
S| £ = =% |a o9 3 g (Color, Texture, Structure)
g 5} L 5 | & g" 3
2o | o o|& S o g
Ll (7] -
315.19= 0-62 0-5 NO RECOVERY: No recovery due to hydrovac from 0-5 ft.
310 5-8.25 CLAYEY SAND: 5YR/4/1, dark gray, damp; sand is fine grained,
. angular; clay is semi-plastic, PP = 0 TSF.
T 8.25-10.1 SILTY SAND: 10YR/7/3, very pale brown, damp, PP = 1.25 TSF.
] At 8.3 ft. Poorly sorted, angular, weakly cemented.
305 10.1-10.5 At 10 ft. fine to medium grained, poorly sorted, angular, uncemented to
. 10.5-15 weakly cemented, friable, possible calcite seams.
. CLAYEY SAND: 10YR/7/4, very pale brown, damp, sticky, fine grained,
- semi-plastic.
. SILTY SAND: 10YR/7/4, very pale brown, damp.
300 15-18 SILTY SAND: 10YR/7/1, light gray with bands of 10YR/5/6, yellowish
1 brown; dry to damp, fine to medium grained, moderately sorted, angular,
= uncemented to weakly cemented, black seams occasionally.
] 18-18.5-] At16.6-16.8 ft. moist.
| 18.5-20« |~ CLAY: 10YR/7/1, light gray with bands of 10YR/5/6, yellowish brown; dry
295 20-32 to damp, thinly laminated.
] SILTY SAND: 10YR/7/1, light gray with bands of 10YR/5/6, yellowish
| brown; dry to damp.
] SILTY CLAY: 7.5YR/5/2, brown, dry, hard, non-plastic, thinly laminated,
| breaks along laminae, has yellow seams.
290
T At 27.2 ft. 2.5YR/3/3, dark reddish brown.
1 At 27.4 ft. 7.5YR/5/2, brown.
285
] 32-33.1 SILTY SAND: 7.5Yr/5/4, brown, moist, very fine grained, subangular to
] rounded, uncemented.
. 33.1-40 SILTY CLAY: 7.5YR/5/2, brown, dry, semi- to non-plastic, thinly
. laminated, thin (0.01 ft) calcareous seams approx. every 0.4 ft. from
31-55 ft., sticky from 35-36.7 ft.
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Environmental Resources Management

MW-2

DRILLING LOG
Proj. No. _0309575 Boring/Well ID MW-2 Date Drilled _7-28-15
Project Phase | - SMECI Well Installation Owner __San Miguel Electric Coop.
Location _Atascosa County, Tx Boring T.D. _62.0' Boring Diam. _8"
N. Coord. _13439223.51' E. Coord. _2137596.56' Surface Elevation 314.73" Ft MSL Datum
Screen: Type_ Sch 40 PVC Diam. 2.00" Length _ 20.00' Siot Size 0.10"
Casing: Type__Sch 40 PVC Diam. 2.00" Length _42.00' Sump Length 0'
Top of Casing Elevation _317.68' Stickup _2.95' NOTES
Depth to Water: 1. Ft. btoc__30.88 (.8/5/15 ) 2.Ft. btoc__32.01 (_9/3/15 ) COORDINATES IN TEXAS SOUTH
CENTRAL STATE PLANE 4204;
. ) ELEVATIONS IN NAVD88, COMPUTED
Drilling Company Tolunay-Wong Engineers Driller Keith Barge USING GEOID12B
Drilling Method Hollow Stem Auger Log By _ Mike Kristoff
= © —
s | T | ® §|& 2 c B
w ) a g |2 L. 20 - . s
s w o 3 E ° =l a= Description/Soil Classification
2l &8 |23 |2 o Q 2 (Color, Texture, Structure)
g 5] g & | § g" )
2o | o o & S og
Ll (7] -
280
_ At 35 ft. 2.5Y/5/3, light olive brown, dry to damp.
2754 40-42 CLAYEY SAND: 5Y/4/1, dark gray mottled with 5Y/6/2, light olive gray,
s dry, fine grained, well sorted, hard, subrounded to subangular, weakly
_ 42-60~| cemented.
_ [~ SILTY SAND: 5Y/3/1, very dark gray, dry, very fine to fine grained,
] angular to rounded, well sorted, uncemented to weakly cemented, thinly
2704 bedded, friable, no bedding from 45-47 ft.
i At 45 ft. Gley 1/4/10Y, dark greenish gray, damp.
B At 47 ft. moist.
265 At 50 ft. Gley 1/4/10Y, dark greenish gray, very fine to fine grained,
- angular to rounded, well sorted, uncemented to weakly cemented,
. thinly bedded, friable.
] At 51 ft. damp.
260
2554 60-62 SILTY SAND: Gley 1/4/10Y, dark greenish gray, damp, same as above.
] T.D.=62.0"'
2504 65
70—
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Environmental Resources Management

MW-3

Proj. No. _0309575 Boring/Well ID MW-3 Date Drilled _7-30-15
Project Phase | - SMECI Well Installation Owner __San Miguel Electric Coop.
Location _Atascosa County, Tx Boring T.D. _40.0' Boring Diam. _8"
N. Coord. _13438476.28' E. Coord. _2135977.76' Surface Elevation 293.74' Ft MSL Datum
Screen: Type _ Sch 40 PVC Diam. 2.00" Length _ 20.00' Slot Size 0.10"
Casing: Type _ Sch 40 PVC Diam. 2.00" Length _20.00"' Sump Length 0’
Top of Casing Elevation _295.90' Stickup _2.16" NOTES
Depth to Water: 1. Ft. btoc__12.01 (8/5/15 ) 2.Ft.btoc__12.53 __ (_9/3/15 I Pl sinicontrdly
ELEVATIONS IN NAVD88, COMPUTED
Drilling Company ~_Tolunay-Wong Engineers Driller Keith Barge USING GEOID128B
Drilling Method Hollow Stem Auger Log By _ Mike Kristoff
= © —
(0] e (0] =
13| 8| &= 5 59
|y o 3 é’ '; £33 fé.":"f Description/Soil Classification
.% %— -§ = *g ;—Ea_ %Ei_'i g g (Color, Texture, Structure)
oy = o Q@
3 |al| o O & & og
L [7p] -
29401+ 0-40 0-5 NO RECOVERY: No recovery due to hydrovac from 0-5 ft.
290
] 5-7 CLAY: 10YR/6/3, pale brown, dry to damp, semi- to non-plastic, crumbly.
i 7-10 ~| At 6.8 ft. thin lenticular calcareous lenses.
] [~NO RECOVERY: No recovery.
285
T 10-15 SILTY SAND: 10YR/5/3, brown mottled with Gley 1/7/N, light gray,
. damp, very fine grained, well sorted, uncemented.
280
7] 15-30 SILTY SAND: 5Y/5/3, olive, moist, very fine grained, uncemented,
1 subangular to rounded.
275
] At 20 ft. damp, moderately to well sorted, thinly bedded.
] At 22 ft. 5Y/5/4, olive, wet to saturated.
270
. At 25 ft. 5Y/5/3, olive, wet.
— At 25.8 ft. damp.
265
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Environmental Resources Management

MW-3

Proj. No. _0309575 Boring/Well ID MW-3 Date Drilled _7-30-15
Project Phase | - SMECI Well Installation Owner __San Miguel Electric Coop.
Location _Atascosa County, Tx Boring T.D. _40.0' Boring Diam. _8"
N. Coord. _13438476.28' E. Coord. _2135977.76' Surface Elevation 293.74' Ft MSL Datum
Screen: Type _ Sch 40 PVC Diam. 2.00" Length _ 20.00' Siot Size 0.10"
Casing: Type _ Sch 40 PVC Diam. 2.00" Length _20.00"' Sump Length 0’
Top of Casing Elevation _295.90' Stickup _2.16" NOTES
: COORDINATES IN TEXAS SOUTH
Depth to Water: 1. Ft. btoc__12.01 (.8/5/15 ) 2.Ft. btoc__12.53 (_9/3/15 ) CENTRAL STATE PLANE 4204;
ELEVATIONS IN NAVD88, COMPUTED
Drilling Company ~_Tolunay-Wong Engineers Driller Keith Barge USING GEOID128B
Drilling Method Hollow Stem Auger Log By _ Mike Kristoff
2| = T =
8ls|8| 5|8 s £ 3
c w o o ‘E’ ° £ a= Description/Soil Classification
2| s S =% |2 o 3 g (Color, Texture, Structure)
S o) e S |§ %" Lo
o |a| o o | 3 0g
L [7p] -
7] 30-35 SILTY SAND: 5Y5/3, olive, damp, very fine grained, uncemented,
E moderately to well sorted, thinly bedded.
1 At 33.2 ft. Gley 1/3/5GY, very dark greenish gray.
260
7] 35-35.4 SILTY SAND: Gley 1/3/5GY, very dark greenish gray, damp, very fine
g 35.4-35.8 grained, uncemented, moderately to well sorted, thinly bedded.
] 35.8-37.6 CLAY: Gley 1/3/5GY, very dark greenish gray, dry, non-plastic, PP = 1.5
| 37.6-40 TSF, crumbly.
SILTY SAND: Gley 1/3/5GY, very dark greenish gray, damp, same as
2557 above.
. CLAY: Gley 1/3/5GY, very dark greenish gray, dry, same as above.
i ] T.D.=40.0"'
250 —
4 45
245 —
- 50_
240 —
- 55_
235 —
60—
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Environmental Resources Management

MW-4

DRILLING LOG
Proj. No. _0309575 Boring/Well ID MW-4 Date Drilled _7-31-15
Project Phase | - SMECI Well Installation Owner __San Miguel Electric Coop.
Location _Atascosa County, Tx Boring T.D. _45.0' Boring Diam. _8"
N. Coord. _13438491.17" E. Coord. _2139120.57' Surface Elevation 275.83" Feet Datum
Screen: Type_ Sch 40 PVC Diam. 2.00" Length _ 20.00' Siot Size 0.10"
Casing: Type__Sch 40 PVC Diam. 2.00" Length _25.00' Sump Length 0'
Top of Casing Elevation _278.58' Stickup _2.75' NOTES
. COORDINATES IN TEXAS SOUTH
Depth to Water: 1. Ft. btoc__2.29 (.8/5/15 ) 2.Ft. btoc__2.83 (_9/3/15 ) CENTRAL STATE PLANE 4204;
ELEVATIONS IN NAVD88, COMPUTED
Drilling Company _Tolunay-Wong Engineers Driller Keith Barge USING GEOID12B
Drilling Method Hollow Stem Auger Log By _ Mike Kristoff
= © —
3| 3| 518 2 c B
w ) a g [ L. 20 - . s
s w o 3 E ° =l a= Description/Soil Classification
2l &8 |28 |2 o Q 2 (Color, Texture, Structure)
g 5} L 5 | & g" 3
o2 |al| o o|& S og
Ll (7] -
21643 0-45 0-5 NO RECOVERY: No recovery due to hydrovac from 0-5 ft.
275
] 5-8.6 SILTY CLAY: 10YR/5/1, gray, damp to moist, semi-plastic, sticky, PP =
270- 0-1.0 TSF.
] 8.6-10 NO RECOVERY: No recovery.
] 10-13.25 CLAYEY SAND: 10YR/5/1, gray, damp, very fine grained, well sorted,
265 subrounded, uncemented, sticky.
1 13.25-15.25 SILTY SAND: 10YR/5/1, gray mottled with 2.5Y/6/3, light yellowish
] brown, dry to damp, very fine grained, moderately sorted, uncemented,
| 15.25-19 25 no bedding, calcareous lenses throughout.
260 ' ' CLAY: 2.5Y/6/3, light yellowish brown, damp, semi- to non-plastic, PP =
i 1.0-2.0 TSF, has lenticular calcareous pockets throughout, no laminae,
] has orange discoloration seams.
1 19.25-45 SILTY SAND: 10YR/5/1, gray mottled with 2.5Y/6/3, light yellowish
- brown, damp, same as above.
255
| At 22 ft. Gley 1/3/10Y, very dark greenish gray.
| At 23 ft. lenticular "clay-type" fragments.
| At 24 ft. black "clay-type" seam.
| At 25 ft. Gley 1/4/N, dark gray, wet to saturated, very fine grained, well
sorted, subrounded, uncemented.
250
] At 28.4 ft. moist.
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Environmental Resources Management

MW-4

DRILLING LOG
Proj. No. _ 0309575 Boring/Well ID MW-4 Date Drilled 7-31-15
Project Phase | - SMECI Well Installation Owner __San Miguel Electric Coop.
Location _Atascosa County, Tx Boring T.D. _45.0' Boring Diam. _8"
N. Coord. _13438491.17" E. Coord. _2139120.57' Surface Elevation 275.83" Feet Datum
Screen: Type_ Sch 40 PVC Diam. 2.00" Length _ 20.00' Siot Size 0.10"
Casing: Type__Sch 40 PVC Diam. 2.00" Length _25.00' Sump Length 0'
Top of Casing Elevation _278.58' Stickup _2.75' NOTES
Depth to Water: 1. Ft. btoc__2.29 (8/5/15 ) 2.Ft. btoc__2.83 (_9/3/15 ) | oo e I XA o T
ELEVATIONS IN NAVD88, COMPUTED
Drilling Company Tolunay-Wong Engineers Driller Keith Barge USING GEOID12B
Drilling Method Hollow Stem Auger Log By Mike Kristoff
= © —
s | 3| § | & 2 c
Lo | 2 B |2 e 29 - : N
c 3 ) o] E o £ a= Description/Soil Classification
2l &8 |23 |2 o Q 2 (Color, Texture, Structure)
g o o & | & g" O g
o2 |al| o O |& @ og
w n =
_ At 30.2 ft. wet to saturated.
2454
- At 34.2 ft. Gley 1/4/10GY, dark greenish gray, moist, becomes thinly
_ bedded.
240
_ At 40 ft. moist.
235
_ At 42 ft. dry to damp.
] T.D.=45.0"
2304 |
| 504
2254 ]
| 554
2204 ]
| 60—
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Environmental Resources Management

PZ-2

Proj. No. _0322807 Boring/Well ID _PZ-2 Date Drilled 2015-11-14
Project Phase Il - Hydrogeologic Characterization Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, Texas Boring T.D. _76.50' Boring Diam. _6.00"
N. Coord. 13439326.33'  E. Coord. 2137285.33'  Surface Elevation 315.86" Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Siot Size 0.01"
Casing: Type __Sch. 40 PVC Diam. 2.00" Length _48.00' Sump Length 2.00'
Top of Casing Elevation _318.92"' Stickup _3.06' NOTES
i a4 ory COORDINATES IN TEXAS SOUTH
Depth to Water: 1. Ft. btoc__31.16 (.2015-11-21 ) 2.Ft. btoc__31.47 (_2015-12-03 ) CENTRAL STATE PLANE 4204;
ELEVATIONS IN NAVD88, COMPUTED
Drilling Company _Cascade Drilling, LLC Driller Gerald Cain USING GEOID12B
Drilling Method Sonic Drilling Log By _ Jesse Houghton
© = o c |@ ) =
S8 S| _gles| = s
pus w © 3 E S &% % % a= Field Description/Soil Classification
L | s s =% |8 DA o g (Color, Texture, Structure)
SN 515 g g5
3 |a| O o|d 4 Qg
W £
-
315800 O = & 0-2 CLAYEY SILT: Brown (10 YR 5/3) with some yellow (10 YR 8/6) and
p 4 A H . . . 1
3154 | A R strong brown (2.5 YR 5/8) coloration; damp; soft; friable.
‘A‘ AA At 1.75' bgs: Color change to very dark brown (10 YR 2/2); dry; some
7 L, k] >45 2.4 calcareous nodules present.
A A
7] — ‘A‘ ‘A CLAY: Very dark brown (10 YR 2/2); dry; hard; low plasticity; some silt
w h content and calcareous nodules present.
7] a a 4-5 At 2.5' bgs: Color change to dark greenish brown (10 YR 4/2) with very
| N N dark brown (10 YR 2/2) mottling; damp; friable.
5 w L] 1.75 At 3' bgs: Color change to pale brown (10 YR 6/3); some gravel (2-5
3104 a A 5-8.75 mm) and root content present.
4 A . .
o R SILT: Very pale brown (10 YR 7/4); dry; medium dense; slight clay
] w h 0.5 content.
a a At 4.5' bgs: Gravel present (up to 30 mm); Color change at 4.9' bgs to
| N “A brownish yellow (10 YR 7/8) with black (10 YR 2/1) coloring.
L h SILTY CLAY: Reddish black (2.5 YR 2.5/1); damp; medium stiff; firm;
. a 8.75-11 high plasticity; moderate toughness; clay content increases with depth;
“A occasional thin calcareous stringers.
N 3 CLAYEY SANDY SILT: Pale brown (10 YR 6/3); soft; damp; medium
AA plasticity; low toughness; occasional sub-angular chalky pebbles and
305+ NS 11-15.751] iron oxide staining.
1 r CLAYEY SILT: Dark greyish brown (10 YR 4/2); soft; moist; medium to
1 ] f‘ f high plasticity; low toughness; occasional iron oxide staining; trace small
| a a calcareous concretions; possible gypsum or anhydrite (<5mm) present.
— h 4 A
A A
- p 4 A
] a a
h 4 A
1 154 a al 4.0
p 4 A
300 _ | * ) . 15.75-20.5| CLAY: Reddish brown (5 YR 4/4) and yellowish red (5 YR 4/6); damp;
a a stiff to hard; high plasticity; moderate toughness; some silt content;
7] — SA‘ “A abundant iron oxide staining; some small, white calcareous concretions;
1 w h gypsum or anhydrite (<2 mm); planar fractures.
B AAA AA
] a sl 4.0
_ h h
A A
1 20 b
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Environmental Resources Management

PZ-2

Proj. No. _ 0322807 Boring/Well ID PZ-2 Date Drilled 2015-11-14
Project Phase Il - Hydrogeologic Characterization Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, Texas Boring T.D. _76.50' Boring Diam. _6.00"
N. Coord. 13439326.33' E. Coord. 2137285.33'  Surface Elevation 315.86" Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Slot Size 0.01"
Casing: Type __Sch. 40 PVC Diam. 2.00" Length _48.00' Sump Length 2.00'
Top of Casing Elevation _318.92"' Stickup _3.06' NOTES
. 44 19 COORDINATES IN TEXAS SOUTH
Depth to Water: 1. Ft. btoc__ 31.16 (2015-11-21 ) 2.Ft. btoc__31.47 (_2015-12-03 ) CENTRAL STATE PLANE 4204;
ELEVATIONS IN NAVD88, COMPUTED
Drilling Company _Cascade Drilling, LLC Driller Gerald Cain USING GEOID12B
Drilling Method Sonic Drilling Log By _ Jesse Houghton
° | = o c |8 o g
El8| S| _gles| @ s
s w © 3 E S &% % % a= Field Description/Soil Classification
2| s S | =23 |8 e 3 g (Color, Texture, Structure)
g o o 5|5 G O g
o |ao| o O |a ~ 0g
0 £
20 —
2954 ;A‘ AA 20.5-23.3 | CLAY: Dark red (2.5 YR 3/6); damp; very stiff, medium to high plasticity;
N A a medium to high toughness; some silt and trace very fine sand content;
h 4 h . P . .
. ] R R abundant iron staining; occasional yellow (2.5 Y 7/8) chalky parting
h h ] 275 planes.
7] ° f 1.0 At 22.8' bgs: Color change to dark reddish brown (2.5 YR 2.5/4); damp;
2| 575 23.3-26.3 medium stiff; very high plasticity.
1 ‘A ’ SILTY SANDY CLAY: Reddish brown (5 YR 4/4); stiff; damp; medium
] h plasticity; medium to high toughness; abundant iron staining; occasional
25 a yellow parting planar fractures.
A
290 2| 3.0
n 26.3-33 SANDY SILTY CLAY: Very dark greyish brown (10 YR 3/2) to yellowish
7] 3 red (5 YR 4/6); dry; soft; low to medium plasticity; moderate toughness;
1 AA pulverized/blocky texture (possibly due to drilling technique); abundant
a iron oxide staining.
i 3 At 27' bgs: Very fine sand increases with depth to 28' bgs; trace small
. gypsum crystals.
1 % A At 28.5' bgs: Higher degree of consolidation with slight laminations.
A
285 .
A
1 AA 25 At 32' bgs: Reddish brown (5 YR 3/4), stiff clay lens with white
i p 3'0 calcareous concretions at top of interval. Reddish brown (5 YR 5/4),
AA : 33-37.5 very stiff silty clay lens with white gypsum filled fissures at bottom of
| a a interval.
7 “A‘ “A CLAY: Brown (7.5 YR 5/3); dry; hard; medium to high plasticity; high
1 35_ h 4 h toughness; well consolidated; homogeneous with silty clay throughout;
;A A“ occasional iron oxide staining; common calcite or gypsum/anhydrite
280 _ A‘ N P22 36.375 crystals forming primarily in horizontal parting planes.
] N R USCs: Fat C-IainH) At 36' bgs: Cohesive sample (shelby tube) collected from 36'-37.5' bgs.
] h h AL: 102/37/65
| A a| 35 - #200: 99.1 37.5-41.4 | CLAY: Yellowish brown (10 YR 5/4); damp; hard; high plasticity; high
_| w h{>45 k: 2.92x10® . ai ] i .
a a toughness; silty clay throughout, trace very fine grained sand; common
] h 4 3 iron oxide staining.
] A A
p 4 A
1 40 a La] 0.25
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Environmental Resources Management

PZ-2

DRILLING LOG
Proj. No. _0322807 Boring/Well ID _PZ-2 Date Drilled 2015-11-14
Project Phase Il - Hydrogeologic Characterization Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, Texas Boring T.D. _76.50' Boring Diam. _6.00"
N. Coord. 13439326.33' E. Coord. 2137285.33'  Surface Elevation 315.86" Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Slot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _48.00"' Sump Length 2.00'
Top of Casing Elevation _318.92"' Stickup _3.06' NOTES
. _11. 19 COORDINATES IN TEXAS SOUTH
Depth to Water: 1. Ft. btoc__ 31.16 (2015-11-21 ) 2.Ft. btoc__31.47 (_2015-12-03 ) CENTRAL STATE PLANE 4204;
ELEVATIONS IN NAVD88, COMPUTED
Drilling Company _Cascade Drilling, LLC Driller Gerald Cain USING GEOID12B
Drilling Method Sonic Drilling Log By _ Jesse Houghton
© = )] c E o) =
El8| S| _gles| @ s
c L Q G E o '(,'3 % % a= Field Description/Soil Classification
ie) < s =% |z DA o9 (Color, Texture, Structure)
s 18| g 5|5 3 35
3 |a| O o|d 4 Qg
i £
40 0.25
2754
] 41.4-43 SANDY CLAY: Very dark grey (2.5 Y 3/1); dry; hard; slight plasticity;
sand content increases with depth, grades rapidly with following interval.
| 43-46 CLAYEY SILTY SAND: Very dark grey (2.5 Y 3/1); damp; fine grained;
1.5 sub-rounded; well sorted; loose to medium dense; slight plasticity. Top
1 45 of Transmissive Sand Unit.
2704 At 45.75' bgs: Abundant black massive (possibly organic) material
46-46.6 occurring in small broken blocks (0.25 to 1" diameter).
7] 46.6-58 CLAY: Dark yellowish brown (10 YR 4/6); damp; stiff to very stiff; very
| high plasticity; medium toughness; silty clay throughout; homogeneous.
<0.25 SILTY SAND: Dark greenish grey (Gley-1 3/1 to Gley-2 4/1); moist, fine
| to very fine grained; sub-rounded; well sorted; uncemented; loose; slight
plasticity to non-plastic; homogeneous.
1 50 <0.25
2651 At 51' bgs: Wet.
1 >4.5 PZ-2 52-54 At 52' bgs: Non-cohesive grab sample collected from 52'-54' bgs.
USCS: Silty Sand (SM)
T AL: Non-plastic
-#200: 12.1
N 0.5
1 55
260
i 58-61 SANDY SILTY CLAY: Dark greenish grey (Gley-1 4/1); dry to damp; low
] plasticity; hard; homogeneous.
1 60 >4.5
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Environmental Resources Management

PZ-2

DRILLING LOG
Proj. No. _0322807 Boring/Well ID _PZ-2 Date Drilled 2015-11-14
Project Phase Il - Hydrogeologic Characterization Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, Texas Boring T.D. _76.50' Boring Diam. _6.00"
N. Coord. 13439326.33' E. Coord. 2137285.33'  Surface Elevation 315.86" Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Siot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _48.00"' Sump Length 2.00'
Top of Casing Elevation _318.92"' Stickup _3.06' NOTES
. _11. 19 COORDINATES IN TEXAS SOUTH
Depth to Water: 1. Ft. btoc__ 31.16 (2015-11-21 ) 2.Ft. btoc__31.47 (_2015-12-03 ) CENTRAL STATE PLANE 4204;
ELEVATIONS IN NAVD88, COMPUTED
Drilling Company Cascade Drilling, LLC Driller Gerald Cain USING GEOID12B
Drilling Method Sonic Drilling Log By _ Jesse Houghton
© = )] c E o) =
L8] 3 gle~ = s 3
Y| 2 | T3|56% g aL Field Description/Soil Classification
ie) < s =% |z DA o9 (Color, Texture, Structure)
SN 515 g g5
3 |a| O o|d 4 Qg
i £
255 . .
61-65.5 CLAYEY SAND: Dark greenish grey (Gley-2 4/1) and greenish grey
] (Gley-2 5/1); damp to moist; very fine to fine grained; sub-rounded;
poorly sorted; loose to medium dense; slight plasticity; homogeneous.
1 >4.5
2504 65.5-68.5 | SILTY SANDY CLAY: Dark greenish grey (Gley-2 3/1); damp; hard;
medium plasticity; sand content is very fine to fine grained and well
. sorted; clay content and plasticity increase with depth.
Top of Basal Clay Unit.
| 68.5-76.5 | SILTY CLAY: Dark greenish grey (Gley-1 3/1); very stiff to hard; high
toughness; massive/structure less.
245 , ; ; {
At 71' bgs: Pelecypod or gastropod fossils (brecciated) to 75' bgs.
i PZ-2_75-76.5 At 75' bgs: Cohesive sample (split spoon) collected from 75'-76.5' bgs.
2404 USCS: Fat Clay (CH)
AL: 86/28/58
- #200: 96.1Permeability: — '
. h 1 01x10-8 T.D.=76.50
1 80
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Environmental Resources Management

PZ-3

Proj. No. _0322807 Boring/Well ID _PZ-3 Date Drilled 2015-11-18
Project Phase Il - Hydrogeologic Characterization Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, Texas Boring T.D. _60.00' Boring Diam. _6.00"
N. Coord. 13439296.00' E. Coord. 2135976.24'  Surface Elevation 320.89' Ft. MSL Datum
Screen: Type_ Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Slot Size 0.01"
Casing: Type __Sch. 40 PVC Diam. 2.00" Length _38.00' Sump Length 2.00'
Top of Casing Elevation _323.19' Stickup _2.30"' NOTES
i " ey COORDINATES IN TEXAS SOUTH
Depth to Water: 1. Ft. btoc__30.68 (2015-11-21 ) 2.Ft. btoc__31.00 (_2015-12-03 ) CENTRAL STATE PLANE 4204;
ELEVATIONS IN NAVD88, COMPUTED
Drilling Company _Cascade Drilling, LLC Driller Gerald Cain USING GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
@ = D S PL:! ) gz
T I gle~ s s9
pus w © 3 E o) % % © a= Field Description/Soil Classification
S | s S | 2% | 2E n 8 o s (Color, Texture, Structure)
SN 515 g g5
3 |a| O o|a 3 Qg
0 £
m
321024 O -y =] 0.5 0-3.5 NO RECOVERY: Soil hydroexcavated.
h 4 A
320 — 4 4
h 4 A
A A
. ] h 4 A
A A
A ] h 4 A
A
b 3.5-5 CLAYEY SAND: Light yellowish brown (10 YR 6/4) with some strong
7] AA brown (7.5 YR 5/8) coloration; moist; fine grained; sub-angular; well
a sorted.
7] h 5-7.5 SANDY SILTY CLAY: Pale brown (10 YR 6/3); damp to moist; soft; low
AA plasticity; trace iron oxide staining; yellowish brown (10 YR 5/4) clayey
3159 A sand lens from 5 - 5.5' bgs.
3 At 6.5' bgs: 3" Silty clay layer, dense.
. A
* 1 <0.25 7.5-10 CLAYEY SAND: Very pale brown (10 YR 7/3); damp; very fine to fine
7] h grained; sub-angular; poorly sorted; loose; slight plasticity; silt content
1 a throughout; some silty clay pieces within, hard, friable; Yellow (2.5 Y 8/6)
“A silt stringers present.
, AA 0.5 PZ-3_10-12 10-23.5 | SILTY CLAY: Pale brown (10 YR 6/3); damp; soft; slight to low plasticity;
b 4 3 USCS: Sandy Fat Clay (CH) some very fine grained sand content; iron oxide staining; trace gypsum
310 A‘ AA AL: 67/21/46 crystals. Non-cohesive grab sample collected from 10'-12' bgs.
a A -#200: 51.0 At 11' bgs: Yellow silt stringers present.
7] p 4 p At 12' bgs: Decreasing silt content.
A A
] N ‘A At 13' bgs: Soft, moist, reddish brown (2.5 YR 5/3) layer.
w h At 13.5' bgs: Increasing sand content.
n a al 0.75 At 14' bgs: Slight iron oxide staining.
] 15 AA‘ AA
h 4 A
A A
305 ) 3 3.5 At 16' bgs: Dense; no iron oxide staining.
A A
n “A‘ AA <0.25 At 17' bgs: Increasing sand content; friable.
h 4 A
- a al 1.0-3.0 At 18' bgs: Medium dense; slight iron oxide staining and yellow silt
N “A stringers present.
7] h 4 h At 18.5' bgs: Decreasing sand content; 6" Soft, reddish brown, silty clay
20 ° ©]13.0-3.25 layer.
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Environmental Resources Management

Proj. No. _ 0322807 Boring/Well ID PZ-3

PZ-3
DRILLING LOG

Date Drilled 2015-11-18

Project Phase Il - Hydrogeologic Characterization Owner

San Miguel Electric Cooperative, Inc.

Christine, Texas

E. Coord. 2135976.24'

Location

N. Coord. 13439296.00'

Boring T.D.

Surface Elevation

60.00"

Boring Diam. _6.00"
320.89' Ft. MSL Datum

Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 15

Casing: Type__Sch. 40 PVC Diam. 2.00" Length

Top of Casing Elevation _323.19"'
(.2015-11-21

1. Ft. btoc__30.68

Depth to Water:

Drilling Company Cascade Drilling, LLC Driller Gerald Cain

.00

38.00'

) 2.Ft. btoc

Slot Size 0.01"

Sump Length _2.00'

230"’ NOTES

COORDINATES IN TEXAS SOUTH
CENTRAL STATE PLANE 4204;
ELEVATIONS IN NAVD88, COMPUTED
USING GEOID12B

Stickup

31.00 2015-12-03

( )

Sonic Drilling

Drilling Method Log By

Nick Houtchens

Elevation (Feet)
Depth (Feet)
Graphic Log

Well
Construction
Penetrometer

(TSF)
Lab Sample

Data

Description
Interval (Feet)

Field Description/Soil Classification
(Color, Texture, Structure)

20

300

25 23.5-33

2.75

PZ-3_28-30
USCS: Fat Clay with Sand
(CH)

AL: 79/23/56
- #200: 71.1

<0.25-2.0 33-36.5

35

<0.25 36.5-45.5

40

At 20' bgs: Dense; decreasing silt content; dark reddish brown (2.5 YR
3/4) mottling from 20.5' - 21' bgs.

CLAY: Brown (10 YR 5/3); damp; medium stiff; low to high plasticity with
depth; slight to trace silt content with depth; slight iron oxide staining and
yellow silt stringers present.

At 26' bgs: No iron oxide staining.

At 27' bgs: Iron oxide staining; thin gypsum seams (2-3 mm) present;
At 27.5' bgs: Color change to pale brown (10 YR 6/3); high plasticity.
At 28' bgs: Medium dense; medium plasticity; slight very fine grained
sand content (increases with depth); abundant gypsum seams to 29'
bgs: Non-cohesive grab sample collected from 28'-30' bgs.

31.5' bgs: Color change to brown (10 YR 5/3); dense; trace iron oxide
staining and gypsum.

CLAYEY SILTY SAND: Brown (10 YR 5/3); damp; very fine grained;
sub-angular; poorly sorted (sorting increases with depth); medium dense
to loose; slight plasticity; intermixed dense pieces of very fine grained
sandy clay; slight gypsum seams and yellow silt stringers present. Top
of Transmissive Sand Unit.

At 34' bgs: Reddish brown to 35' bgs; no gypsum.

At 35' bgs: Decreasing silt and clay content; color change to dark

reddish brown (5 YR 3/4) at 35.75' bgs.
SAND: Light olive brown (2.5 Y 5/3); moist; very fine to fine grained;
sub-angular to sub-rounded; well sorted; loose; non-plastic; slight clay
content (decreases with depth); iron oxide staining.

At 37.5' bgs: Color change to pale olive (5 Y 6/3); very moist; no iron

oxide staining.

At 38' bgs: Wet; slight yellow silt stringers present.
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Environmental Resources Management

Proj. No. _ 0322807 Boring/Well ID PZ-3

PZ-3
DRILLING LOG

Date Drilled 2015-11-18

Project Phase Il - Hydrogeologic Characterization Owner

San Miguel Electric Cooperative, Inc.

Christine, Texas

E. Coord. 2135976.24'

Location Boring T.D.

N. Coord. 13439296.00'

Surface Elevation

60.00"
320.89'

Boring Diam. _6.00"
Ft. MSL Datum

Screen: Type__Sch. 40 PVC Diam. 2.00" Length

Casing: Type__Sch. 40 PVC Diam. 2.00" Length

Top of Casing Elevation _323.19"'
30.68 (.2015-11-21

1. Ft. btoc ) 2.Ft. btoc

Depth to Water:

Drilling Company Cascade Drilling, LLC Driller Gerald Cain

15.00'
38.00'

Slot Size 0.01"

Sump Length _2.00'

2.30'

NOTES
COORDINATES IN TEXAS SOUTH

Stickup

31.00  (_2015-12-03 )

CENTRAL STATE PLANE 4204;
ELEVATIONS IN NAVD88, COMPUTED
USING GEOID12B

Sonic Drilling

Drilling Method Log By

Nick Houtchens

Graphic Log
Well
Construction
Penetrometer
(TSF)

Lab Sample
Data
Description
Interval (Feet)

Elevation (Feet)
Depth (Feet)

Field Description/Soil Classification
(Color, Texture, Structure)

40

PZ-3_40-42
USCS: Silty Sand (SM)
AL: Non-plastic
- #200: 16.6

45

45.5-48

48-55

1.256

0.5

1.75

55

55-56
2.5-3.0
>4.5

56-56.5
56.5-58

PZ-3_58-60 58-60

USCS: Sandy Fat Clay (CH)|
AL: 52/19/33
- #200: 56.9

60

At 40" bgs: Non-cohesive grab sample collected from 40'-42' bgs.

At 44' bgs: Iron oxide staining; no silt stringers.
SILTY SAND: Pale olive (5 Y 6/7); very moist to wet; very fine grained;
loose; slight plasticity; intermixed silty sand and sandy silt content; trace
clay content; iron oxide staining and trace yellow silt stringers present.
At 47.5' bgs: Increasing clay content with depth.

SAND: Pale olive (5 Y 6/7); very moist to wet; very fine to fine grained,;
sub-rounded; well sorted; loose to medium dense; non-plastic; slight
yellow silt stringers present; 2" layer of very dark brown (7.5 YR 2.5/2)
clayey silt at 48' bgs.

At 48.5' bgs: Reddish brown silt lamina present to 49.5' bgs.

At 51' bgs: 1" layer of reddish brown silt.

At 52' bgs: Loose; some silt content (increases with depth).

At 54' bgs: Increasing yellow silt stringer content.
CLAYEY SAND: Pale olive (5 Y 4/4) intermixed with reddish brown (5
YR 4/3); moist; very fine grained; medium dense; slight plasticity; some
silt content; abundant yellow silt stringers;

At 54.75' bgs: Increasing silt and clay content; gypsum crystals (2 mm

present.
CLAYEY SILT: Olive (5Y 5/3); damp; medium density; slight to low
plasticity; some reddish brown silty clay content; abundant yellow silt
stringers and grey (5 Y 7/1), very fine grained sand stringers present.
CLAY: Dark reddish brown (5 YR 3/1); damp to dry; very stiff; medium
plasticity; slight fine grained sand and silt content; abundant yellow silt
stringers to 57.5' bgs. Top of Basal Clay Unit.

At 57' bgs: Olive mottling; light gray very fine grained sand to silt

lamina to 57.5' bgs;

At 58' bgs: 3" Layer of very dark greenish grey (Gley-1 5 GY 3/1)

clayey sand.
CLAY: Very dark greenish grey (Gley-1 5 GY 7/1); damp to dry; very
dense; medium plasticity; some silt and slight very fine grained sand
content; abundant light grey silt to very fine grained sand stringers.
Non-cohesive grab sample collected from 58'-60' bgs.

At 59' bgs: Gypsum seams present.
T.D.=60.00"
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Environmental Resources Management

PZ-4

DRILLING LOG
Proj. No. _0322807 Boring/Well ID _PZ-4 Date Drilled 2015-11-14
Project Phase Il - Hydrogeologic Characterization Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, Texas Boring T.D. _42.00' Boring Diam. _6.00"
N. Coord. 3438674.49' E. Coord. 2135383.07"  Surface Elevation 300.63"' Ft. MSL Datum
Screen: Type_ Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Slot Size 0.01"
Casing: Type __Sch. 40 PVC Diam. 2.00" Length _15.00' Sump Length 2.00'
Top of Casing Elevation _303.21' Stickup _ 2.58' NOTES
Depth to Water: 1. Ft. btoc__13.80 (2015-11-21 ) 2.Ft. btoc__12.50 (_2015-12-03 ) COORDINATES IN TEXAS SOUTH
CENTRAL STATE PLANE 4204;
- . ELEVATIONS IN NAVD88, COMPUTED
Drilling Company _Cascade Drilling, LLC Driller ___Gerald Cain USING GEOID12B
Drilling Method Sonic Drilling Log By _ Jesse Houghton
T | = @ =
18| 8| s|s- 3 §3
= w o 3 E % % % © a "_~':« Field Description/Soil Classification
S | s < =% | 5E n 8 3 e (Color, Texture, Structure)
el 3| g 5|6 ? ¢ o
o |ao | o O |a — 0g
0 £
m
30073 © = = 05 0-3.5 | CLAY: Brown (7.5 YR 5/2); moist; very soft; medium to high plasticity;
p 4 A
300 a a a
] AA‘ AA At 1.5' bgs: Calcareous nodules present (5 - 30 mm).
AAA AA
N ] h 4 'y
A A
B 9 3 1.75 3.5-4.5 | SILTY CLAY: Light brown (7.5 YR 6/3) with black (7.5 YR 2.5/1) and
‘) . 025 strong brown (7.5 YR 5/8) mottling; moist; medium stiff; slightly plastic.
1 5 a a 0'5 4.5-7.8 At 4.5' bgs: Soft; low plasticity; silt content decreases.
SA‘ “A ' SILTY CLAY: Dark greyish brown (2.5 Y 4/2) with some mottling; damp;
295+ ) h soft; high plasticity; organic material present; occasional small dark
a a concretions and iron oxide staining.
- p 4 A
A A
T N i 7.8-8.3 CLAY: Reddish black (2.5 YR 2.5/1); damp; medium stiffness; high
1.5 Pz-4_8-10 8.3-9 plasticity; some silt and very fine sand (sub-angular, poorly sorted)
] USCS: Sandy Fat Clay (CH) . _ . .
AL: 52/22/30 9103 content; trace small chert pebbles (sub-angular); trace organic matter and
- #200: 61.6 : iron oxide staining. Non-cohesive grab sample collected from 8'-10' bgs.
10+ 10.3-11.2 CLAY: Very dark grey (10 YR 3/1); highly mottled with iron oxide staining
290 : ) and very dark brown (10 YR 2/2) clay; damp; medium stiff to stiff; high
11.2-20, \|\ plasticity; some silt content. Top of Transmissive Sand Unit.
. 15 CLAY: Very dark grey (7.5 YR 3/1); damp; medium stiff to stiff; high
’ plasticity; 10 YR 2/2; slightly silt and minor sand (very fine grained,
7] poorly sorted, firm) content; trace iron oxide staining.
| CLAYEY SAND: Light olive brown (2.5 Y 5/3); moist to wet; very fine
2.0 grained; sub-angular to sub-rounded; poorly sorted; very soft; very high
| plasticity; some sandy clay content. Top of Transmissive Sand Unit.
15 SAND: Greyish brown (2.5 Y 5/2); damp; very well sorted; sub-rounded
285-] to round; loose to medium dense; slight plasticity; minor fine content;
<0.25 abundant iron oxide staining to 12.7' bgs.
E At 16.6' bgs: Moderately cemented sandy, sub-angular cobbles with
black and reddish staining; abundant iron oxide staining to 17.3' bgs.
PZ-4_18-20 At 18' bgs: Non-cohesive grab sample collected from 18'-20' bgs.
_ USCS: Clayey Sand (SC)
AL: 27/19/8
| - #200: 23.0
20
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Environmental Resources Management

PZ-4

DRILLING LOG
Proj. No. _0322807 Boring/Well ID _PZ-4 Date Drilled 2015-11-14
Project Phase Il - Hydrogeologic Characterization Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, Texas Boring T.D. _42.00' Boring Diam. _6.00"
N. Coord. 3438674.49' E. Coord. 2135383.07"  Surface Elevation 300.63"' Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Slot Size 0.01"
Casing: Type __Sch. 40 PVC Diam. 2.00" Length _15.00' Sump Length 2.00'
Top of Casing Elevation _303.21' Stickup _ 2.58' NOTES
Depth to Water: 1. Ft. btoc__13.80 (2015-11-21 ) 2.Ft. btoc__12.50 (_2015-12-03 ) COORDINATES IN TEXAS SOUTH
CENTRAL STATE PLANE 4204;
- . ELEVATIONS IN NAVD88, COMPUTED
Drilling Company _Cascade Drilling, LLC Driller ___Gerald Cain USING GEOID12B
Drilling Method Sonic Drilling Log By _ Jesse Houghton
3 | = 5 =
18| 8| s|s- 3 §3
= w o 3 E % % % © a "_~':« Field Description/Soil Classification
S | s S | 2% | 2E n 8 3 g (Color, Texture, Structure)
g 5] g 5 5 S )
o |ao| o O |a — =
0 £
20 0.75 20-30 CLAYEY SAND: Olive (5Y 4/4) with some yellow (5 Y 7/6) mottling;
280- moist; very fine to fine grained; sub-rounded to rounded; weakly
cemented; loose to medium dense; low to slight plasticity; iron oxide
] staining.
1 254
275 05
30 4.0 30-31.6 SANDY CLAY: Pinkish grey (7.5 YR 6/2); damp; hard; high plasticity;
270 sand content is very fine to fine grained, poorly sorted, moderately
cemented; occasional iron oxide staining.
— 4.0 31.6-34.5 | SILTY CLAY: Light yellowish brown (2.5 Y 6/4) with occasional mottling;
damp; firm to hard; high plasticity;
At 33' bgs: Very fine sand content to 34' bgs.
E 34.5-36 CLAY: Brown (7.5 YR 4/3) with occasional mottling; dry to damp; hard;
35 high plasticity; sandy in some places.
265
36-42 CLAY: Dark greenish grey (Gley-1 3/1); dry; very hard; blocky structure;
- 45 slight silt and very fine sand content. Top of Basal Clay Unit.
. >4.5 At 39" bgs: Non-cohesive grab sample collected from 39'-41' bgs.
T 40
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Environmental Resources Management

PZ-4

DRILLING LOG
Proj. No. _0322807 Boring/Well ID _PZ-4 Date Drilled 2015-11-14
Project Phase Il - Hydrogeologic Characterization Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, Texas Boring T.D. _42.00' Boring Diam. _6.00"
N. Coord. 3438674.49' E. Coord. 2135383.07"  Surface Elevation 300.63"' Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Slot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _15.00"' Sump Length 2.00'
Top of Casing Elevation _303.21' Stickup _ 2.58' NOTES
Depth to Water: 1. Ft. btoc__13.80 (2015-11-21 ) 2.Ft. btoc__12.50 (_2015-12-03 ) COORDINATES IN TEXAS SOUTH
CENTRAL STATE PLANE 4204;
. ) ELEVATIONS IN NAVD88, COMPUTED
Drilling Company _Cascade Drilling, LLC Driller ___Gerald Cain USING GEOID12B
Drilling Method Sonic Drilling Log By Jesse Houghton
E = jo c | & o 5
L8] 3 Sle~ = s
e o s3| 8% Es 8= Field Description/Soil Classification
S | s < =% | 5E n 8 o s (Color, Texture, Structure)
SN 515 g g5
3 |a| O o|a 3 Qg
i £
40 PZ-4_39-41
USCS: Fat Clay (CH)
2604 | /\\ AL: 96 /31/65
// - #200: 93.4
T.D.=42.00"
454
255 |
1 50
2504 |
1 55
2454 |
1 60
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Environmental Resources Management

PZ-5

Proj. No. _0322807 Boring/Well ID  _PZ-5 Date Drilled 2015-11-16
Project Phase Il - Hydrogeologic Characterization Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, Texas Boring T.D. _52.00' Boring Diam. _6.00"
N. Coord. 13438473.93' E.Coord. 2136974.86'  Surface Elevation 299.29' Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Slot Size 0.01"
Casing: Type __Sch. 40 PVC Diam. 2.00" Length _31.00' Sump Length 2.00'
Top of Casing Elevation _302.77"' Stickup _3.47"' NOTES
) g Y COORDINATES IN TEXAS SOUTH
Depth to Water: 1. Ft. btoc__20.00 (2015-11-21 ) 2.Ft. btoc__20.15 (_2015-12-03 ) CENTRAL STATE PLANE 4204;
ELEVATIONS IN NAVD88, COMPUTED
Drilling Company _Cascade Drilling, LLC Driller Gerald Cain USING GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
@ = D S E () c :-6,)'\
T I g2 2 S . NP
pus w © 3 E o) % % © a= Field Description/Soil Classification
S | s S | 2% | 2E n 8 o s (Color, Texture, Structure)
SN 515 g g5
3 |a| O o|a 3 Qg
0 £
m
29952 O S & 0.75 0-3 SILTY CLAY: Black (10 YR 2/1); moist; soft to medium stiff; low to
7] A‘ “A medium plasticity; calcareous material.
| AAA AA
p 4 A
] A A
A
1 a 3-5 SAND: Pale brown (10 YR 6/3) with some strong brown (7.5 YR 5/8)
“A coloration; damp; medium to fine grained; sub-angular to sub-rounded;
295 h poorly sorted; medium dense; non-plastic: some silt content.
A
5 n 4 <0.25 5-11 CLAYEY SILTY SAND: Light yellowish brown (10 YR 6/4); dry; very fine
7] AA grained; sub-angular; well sorted; loose; non-plastic to slightly plastic;
1 a partially cemented sand pieces throughout; 2" layer of yellow silt (5 Y
h 8/6) at 5' bgs.
A
] A
A“ At 8' bgs: Color changes to brown (7.5 YR 5/4); increasing clay and silt
7] a content; some iron oxide staining; some dense silty clay pieces.
2904 “A PZ-5 9-11 At 9' bgs: Non-cohesive grab sample collected from 9'-11' bgs.
10 h USCS: Sandy Fat Clay (CH)
a AL: 73/22/51
7] p - #200: 67.2
) AA 3.5 11-13.5 | SILTY CLAY: Brown (7.5 YR 5/4); damp; medium stiff; low plasticity
7] a a (increases with depth); some very fine grained sand content; iron oxide
h 4 h staining.
- A A
N ‘A At 13' bgs: Color change to light brown (7.5 YR 6/3).
7] w h 2.75 13.5-22 CLAY: Brown (7.5 YR 5/4); damp; dense to very dense; low to medium
n a a plasticity; some silt content; iron oxide staining; trace gypsum seams
2854 p 4 3 resent
15 A a P \ . . . . . .
w h At 15' bgs: Medium plasticity; increasing silt content; trace sand
7] a a 4.0 content.
n X p At 16' bgs: Some gypsum seams present; slight very fine grained sand
] vl content.
n A A
N h 4 h
] A a At 18' bgs: Damp to moist.
] h 4 A
A A
_ h h
280 a a
20
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Environmental Resources Management

PZ-5

Proj. No. _0322807 Boring/Well ID  _PZ-5 Date Drilled 2015-11-16
Project Phase Il - Hydrogeologic Characterization Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, Texas Boring T.D. _52.00' Boring Diam. _6.00"
N. Coord. 13438473.93' E. Coord. 2136974.86'  Surface Elevation 299.29' Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Slot Size 0.01"
Casing: Type __Sch. 40 PVC Diam. 2.00" Length _31.00' Sump Length 2.00'
Top of Casing Elevation _302.77"' Stickup _3.47"' NOTES
Depth to Water: 1. Ft. btoc__20.00 (2015-11-21 ) 2.Ft.btoc_ 2015 (_2015-12:03 ) | COORDINATES IN TEXAS SOUTH
ELEVATIONS IN NAVDS88, COII\/IPUTED
Drilling Company _Cascade Drilling, LLC Driller Gerald Cain USING GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
@ = o < 5‘3 () c :-0'5\
8| 3 g2 2 S . NP
s w © 3 E o) % % © a= Field Description/Soil Classification
S | s < =% | 5E n 8 o s (Color, Texture, Structure)
SN 515 g g5
3 |a| O o|a 3 Qg
0 £
20 R N PZ-5_20-22 At 20' bgs: Very dense to hard; some very fine grained sand content.
7] w X USCS: Sandy Fat Clay (CH) Non-cohesive grab sample collected from 20'-22' bgs.
n a A AL: 67/21/46
-1 h 4 h - #200: 58.2
° f 0.5 22-25 CLAYEY SAND: Light yellowish brown (2.5 Y 6/3); moist; loose; slightly
7 A plastic; some silt content; iron oxide staining. Top of Transmissive Sand
r Unit.
- A
AA At 24' bgs: Intermixed reddish brown (2.5 YR 4/3) coloration; yellow silt
275+ A stringers present.
25 25-26 SAND: Brown (7.5 YR 5/4) with reddish brown (2.5 YR 4/3); damp to
1 fos moist; very fine grained; sub-angular; well sorted; medium dense;
} 1.25 26-26.5\| non-plastic; slight clay content.
<0.25 26.5-46.5{\ SANDY SILTY CLAY: Dark reddish brown (5 YR 3/2); moist; loose to
| medium stiff; low plasticity; sand content is very fine grained.
SAND: Dark reddish brown (5 YR 3/2); moist; loose; non-plastic; very
. fine grained; sub-angular; well sorted; little silt and trace clay content.
At 27' bgs: Color change to olive grey (5 Y 5/2); very moist with
2704 increasing moisture at depth; no clay content.
At 32' bgs: Wet; trace to slight yellow silt stringers present.
1 At 34' bgs: Non-cohesive grab sample collected from 34'-36' bgs.
PZ-5_34-36
265+ USCs: Silty Sand (SM)
AL: Non-plastic
E - #200: 16.5
At 37' bgs: Abundant iron oxide staining.
At 38' bgs: Slight iron oxide staining.
260
40
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Environmental Resources Management

PZ-5

DRILLING LOG
Proj. No. _0322807 Boring/Well ID  _PZ-5 Date Drilled 2015-11-16
Project Phase Il - Hydrogeologic Characterization Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, Texas Boring T.D. _52.00' Boring Diam. _6.00"
N. Coord. 13438473.93' E. Coord. 2136974.86'  Surface Elevation 299.29' Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Siot Size 0.01"
Casing: Type __Sch. 40 PVC Diam. 2.00" Length _31.00' Sump Length 2.00'
Top of Casing Elevation _302.77' Stickup _3.47"' NOTES
) o ory COORDINATES IN TEXAS SOUTH
Depth to Water: 1. Ft. btoc__20.00 (2015-11-21 ) 2.Ft. btoc__20.15 (_2015-12-03 ) CENTRAL STATE PLANE 4204;
ELEVATIONS IN NAVD88, COMPUTED
Drilling Company _Cascade Drilling, LLC Driller Gerald Cain USING GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
@ = o < 5‘3 () c :-0'5\
8| 3 g2 2 S . NP
s w © 3 E o) % % © a= Field Description/Soil Classification
S | s S | 2% | 2E n 8 o s (Color, Texture, Structure)
SN 515 g g5
3 |a| O o|a 3 Qg
W £
40 At 40' bgs: Abundant iron oxide staining.
0.75 At 42' bgs: Slight clay content and iron oxide staining.
<0.25
255
45
] At 45.75' bgs: Color change to dark greenish grey (Gley-1 5GY 5/1);
i 3.25 46.5-47 5 increasing silt content.
' " [>SILTY SAND: Dark greenish grey (Gley-1 5GY 5/1); moist; medium
N 3.0 47.5-52+| dense to dense; non-plastic to slight plasticity; slight clay content
(increases with depth).
7] 2.0 SILTY CLAY: Dark reddish grey (2.5 YR 3/1) with dark greenish grey
(Gley 1 5GY 5/1) mottling; damp; medium stiff to stiff; medium to high
2504 50 >45 plasticity; some dark greenish grey, very fine grained sand to silt
' PZ-5_50-52 stringers. Top of Basal Clay Unit.
7] USCS: Clayey Sand (SC) At 48.5' bgs: Dark greenish grey sandy clay lens to 49.5' bgs.
| A'-=#;‘g 0/. 1"131/ 024 At 50" bgs: Very stiff. Non-cohesive grab sample collected from 50'-52'
TR bgs.
| At 51' bgs: Light grey (Gley-1 N 7), very fine grained sand stringers.
— T.D.=52.00"
245
55—
240
60—
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Environmental Resources Management

PZ-6

DRILLING LOG
Proj. No. _0322807 Boring/Well ID  _PZ-6 Date Drilled 2015-11-20
Project Phase Il - Hydrogeologic Characterization Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, Texas Boring T.D. _50.00' Boring Diam. _6.00"
N. Coord. 13438736.08' E. Coord. 2138097.96'  Surface Elevation 292.79' Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Siot Size 0.01"
Casing: Type __Sch. 40 PVC Diam. 2.00" Length _33.00' Sump Length 2.00'
Top of Casing Elevation _297.42' Stickup _4.63' NOTES
Depth to Water: 1. Ft. btoc__15.84 (2015-11-21 ) 2.Ft. btoc__15.83 (_2015-12-03 ) COORDINATES IN TEXAS SOUTH
CENTRAL STATE PLANE 4204;
ELEVATIONS IN NAVD88, COMPUTED
Drilling Company Cascade Drilling, LLC Driller Gerald Cain USING GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
T | = @ =
18| 8| s|s- 2 53
| T © 3 E % & % S ° "_~':« Field Description/Soil Classification
S | s < =% | 5E n 8 3 e (Color, Texture, Structure)
g 5] g 5 5 S )
2 o | O O | - o€
0 £
I 1
2298 O r3 = 0.75 0-2.5 CLAY: Black (10 YR 2/1); moist; soft; low to medium plasticity.
. ] AA‘ AA
h 4 A
A A
7 — h 4 A
° 4] 05 2.5-45 SILTY CLAY: Dark greyish brown (10 YR 4/2); moist; soft; slight
290_ h 4 A o
a a plasticity.
1 4 p At 3.5' bgs: Strong brown (7.5 YR 5/8) coloration; silt content increases
‘) . with depth; calcareous material present.
T V] a 4.5-5 CLAYEY SILT: Yellowish brown (10 YR 5/4) with brownish yellow (10
1 ° A 0.25 5-13 YR 6/8); moist; soft; some brown (10 YR 5/3), dry, blocky, stiff clay
i AA pieces and slight gravel (5-10 mm) present.
a CLAYEY SAND: Light yellowish brown (2.5 Y 6/3); damp to moist; very
] * 12.0-3.75 fine grained; loose, slight plasticity; some silt content; slight iron oxide
a PZ-6_7-9 ? 3 Ao
L | <0.25 | yscs: sandy Fat Clay (CH) staining and yellow (2.5 'Y 8/6) silt stringers present.
285 a AL: 60/20/ 40 At 7' bgs: Medium dense to dense; intermixed reddish brown (5 YR 5/3)
‘A - #200: 55.7 lamina; increasing silt content; abundant iron oxide staining.
E h Non-cohesive grab sample collected from 7'-9' bgs.
A“ At 9.5' bgs: Loose; friable; decreasing clay content.
AA
i f At 12' bgs: Medium dense; clay content increases; decreasing very fine
| a grained sand content.
“A SILTY CLAY: Brown (10 YR 5/3); damp; soft; slight to low plasticity;
280 h 0.75 13-14 some very fine grained sand content; iron oxide staining; slight yellow silt
a AA stringers present.
B | 425 PZ-6_14-16 14-16 CLAYEY SAND: Brown (10 YR 5/3); damp; very dense; slight plasticity;
p USCS: Fat Clay with Sand iron oxide staining; some silt content. Non-cohesive grab sample
] AA (CH) collected from 14'-16' bgs.
a AL: 71{22/49 CLAYEY SILT: Brown (10 YR 5/3); damp; medium dense; low plasticity;
T p{ 35 - #200: 72.0 16-16.5 slight sand content; iron oxide staining.
1 w L] 1.0 16.5-18.25 T=SILTY CLAY: Light yellowish brown (10 YR 6/4); damp; loose to medium
a a stiff, low plasticity; iron oxide staining throughout; gypsum seam (5 mm)
275 ‘A‘ “A at 16.75' bgs.
w h | 2.5-3.5 PZ-6_18.5-20 18.25-21.5 At 17' bgs: Thin gypsum seams present; trace very fine grained sand.
| | a a USCs: Fat Clay (CH) CLAY: Pale brown (10 YR 6/3); damp; stiff; high to very high plasticity
‘A‘ “A A"_: #12%‘1)( 2972/477 (fat); iron oxide staining and gypsum seams present. Cohesive sample
4 20 ki 9.91x10° (split spoon) collected from 18.5-20" bgs.
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Environmental Resources Management

PZ-6

DRILLING LOG
Proj. No. _0322807 Boring/Well ID  _PZ-6 Date Drilled 2015-11-20
Project Phase Il - Hydrogeologic Characterization Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, Texas Boring T.D. _50.00' Boring Diam. _6.00"
N. Coord. 13438736.08' E. Coord. 2138097.96'  Surface Elevation 292.79'" Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Slot Size 0.01"
Casing: Type __Sch. 40 PVC Diam. 2.00" Length _33.00' Sump Length 2.00'
Top of Casing Elevation _297.42' Stickup _4.63' NOTES
Depth to Water: 1. Ft. btoc__15.84 (2015-11-21 ) 2.Ft. btoc__15.83 (_2015-12-03 ) COORDINATES IN TEXAS SOUTH
CENTRAL STATE PLANE 4204;
ELEVATIONS IN NAVD88, COMPUTED
Drilling Company Cascade Drilling, LLC Driller Gerald Cain USING GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
@ = o < 5‘3 () c :-0'5\
8| 3 g2 2 S . NP
s w © 3 E o) % % © a= Field Description/Soil Classification
S | s < =% | 5E n 8 o s (Color, Texture, Structure)
s 18| g 5|5 g g5
3 |a| O o|a 3 Qg
W £
20
At 19' bgs: Mottled with brown (10 YR 4/7).
E At 20' bgs: No mottling; trace silt content (increases with depth).
3.25-3.5 21.5-26 SILTY CLAY: Yellowish brown (10 YR 5/4 ); damp; stiff to very stiff; high
1 to medium plasticity (decreases with depth); silt content increases with
270- depth; iron oxide staining; gypsum seams present.
7] At 24' bgs: Trace very fine grained sand content (increases with depth);
trace gypsum seams.
CLAYEY SAND: Dark greenish grey (Gley-1 5 GY 4/1); damp to moist;
_ 3.75 26-27.5 very fine grained; stiff; slight plasticity; some silt content; clay content
’ e decreases with depth; Light grey (Gley-1 7/1) silt stringers present. Top
. of Transmissive Sand Unit.
<0.25 27.5-43.5 | SAND: Dark greenish grey (Gley-1 5 GY 4/1); moist to very moist; very
265+ : : : . . . . .
fine grained to fine grained; sub-rounded; well sorted; loose; non-plastic;
| trace clay and silt content.
At 29' bgs: Intermixed with dark brown (2.5 YR 3/2) to 29.5' bgs; wet.
7] PZ-6_30-32 At 30" bgs: Color changes to dark greenish grey (Gley-1 10 GY 4/1).
USCS: Poorly Graded Non-cohesive grab sample collected from 30'-32' bgs.
. Sand with Silt (SP-SM)
AL: Non-plastic
] -#200: 11.7
260 At 32.5' bgs: Trace black silty stringers to 33.25' bgs.
7] At 36' bgs: Very wet to saturated.
255
- 40
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Environmental Resources Management

PZ-6

DRILLING LOG
Proj. No. _0322807 Boring/Well ID  _PZ-6 Date Drilled 2015-11-20
Project Phase Il - Hydrogeologic Characterization Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, Texas Boring T.D. _50.00' Boring Diam. _6.00"
N. Coord. 13438736.08' E. Coord. 2138097.96'  Surface Elevation 292.79'" Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Slot Size 0.01"
Casing: Type __Sch. 40 PVC Diam. 2.00" Length _33.00' Sump Length 2.00'
Top of Casing Elevation _297.42' Stickup _4.63' NOTES
Depth to Water: 1. Ft. btoc__15.84 (2015-11-21 ) 2.Ft. btoc__15.83 (_2015-12-03 ) COORDINATES IN TEXAS SOUTH
CENTRAL STATE PLANE 4204;
ELEVATIONS IN NAVD88, COMPUTED
Drilling Company Cascade Drilling, LLC Driller Gerald Cain USING GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
3| = & =
183 |_&le-| = §3
= w o 3 E % % % © a "_~':« Field Description/Soil Classification
S | s S | 2% | 2E n 8 3 e (Color, Texture, Structure)
el 3| £ 5|6 ? ¢ o
o |ao| o O |a — =
W £
40
05 At 41.5' bgs: Very fine grained, slight silt content.
250+ At 43" bgs: Decreasing moisture content (wet).
1.5 43.5-46 SILTY SAND: Dark greenish grey (Gley-1 5 GY 4/1); very moist; very
7] fine grained; medium dense; non-plastic; trace clay content.
1 4 At 44' bgs: Intermixed clayey silt lenses.
2.0
7] <0.25 46-50 SAND: Dark greenish gray (Gley-1 5 GY 4/1); moist to wet; very fine to
fine grained; sub-angular; well sorted; medium dense; non-plastic.
7] At 46.5' bgs: Loose.
245+ 20 At 48' bgs: Medium dense to 48.5' bgs.
<0.25
7] At 49' bgs: Increasing silt content; slight clay content.
-4 50 T.D.=50.00"'
240 —
- 55—
235 —
- 60—
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Environmental Resources Management

PZ-7

Proj. No. _0322807 Boring/Well ID _PZ-7 Date Drilled 2015-11-19
Project Phase Il - Hydrogeologic Characterization Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, Texas Boring T.D. _52.00' Boring Diam. _6.00"
N. Coord. 13438533.37'  E. Coord. 2138619.06'  Surface Elevation 279.54' Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Siot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _27.00' SumpLlength _2.00'
Top of Casing Elevation _281.99' Stickup __2.45' NOTES
: 1. Ft. btoc__3.98 2015-11-21 2.Ft. btoc__3.86 2015-12-03 COORDINATES IN TEXAS SOUTH
Depth to Water: oc ( ) e ( ) CENTRAL STATE PLANE 4204;
ELEVATIONS IN NAVD88, COMPUTED
Drilling Company Cascade Drilling, LLC Driller Gerald Cain USING GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
@ = D S § ) g
Cl8|3|_28| e 2 g&
pus w o 3 E S % % ol a= Field Description/Soil Classification
S | s S | 25| E n 8 o s (Color, Texture, Structure)
S5 8 5| & 2 g5
3 |a| o of & 3 Qg
i =
r
297290 0 = 3| <0.25 0-4 CLAY: Dark grey (10 YR 4/1); very moist; soft; low plasticity; sticky
- N R texture. _ . '
7] w X At 1' bgs: Slight yellowish brown silty clay content.
i — AAA AA
| [ * ) . At 2.5' bgs: Black (10 YR 2/1); increasing silt content with depth.
_ A A
] h 4 3 At 3.5' bgs: Medium stiffness and plasticity.
A‘ AA 4-5 SILTY CLAY: Black (10 YR 2/1); very moist; soft; slight plasticity; friable.
275 N A 5.18 At 4.75; bgs: Saturated; very soft; low to medium plasticity; very sticky.
5 X 3 0.5 B CLAY: Very dark greyish brown (10 YR 3/2); moist to wet; high
T a f‘ f plasticity; soft to medium stiff; slight silt content (increases with
a a depth); sticky texture.
7] _ ‘A‘ ‘A At 7.5' bgs: Yellow (2.5 Y 8/6) silt stringers present. Non-cohesive grab
| k4 h 0.75 Pz-7_7.5-10 sampled collected from 7.5'-10' bgs.
— ;A‘ A“ USCS: Sandy Lean Clay (CL) At 10' bgs: Color change to dark greyish brown (10 YR 4/3) with light
_ a A A'_-=#‘2‘go/.1;4/723 yellowish brown (2.5 Y 6/3) heavy mottling.
N ‘A‘ “A T At 11' bgs: Trace greenish grey (Gley-1 5 G 6/1) coloration; medium
270 10 w s 140515 plasticity; increase in density; silty clay layer present.
;A AA e At 13' bgs: Color change to dark grey (10 YR 4/1) with greenish grey
7] _ A‘ N mottling; moist; root content present.
1 X p At 13.5' bgs: White (5Y 3/1) silt stringers present.
— | * ) . At 14' bgs: Color change to light olive brown (2.5 Y 5/3) with very dark
] a a brown (10 YR 2/2) mottling; slight iron oxide staining; some white silt
7] N N 1.0 stringers present.
B W h At 15' bgs: Color change to light yellowish brown (2.5 Y 6/4); moist;
AA medium plasticity; slight iron oxide staining;
A At 15.5' bgs: Gypsum seams present to 16' bgs.
“A At 16' bgs: Moist to damp; stiff; silt content increases with depth; iron
PZ7 16-18 oxide staining; yellow silt stringers present; trace gypsum seams.
2 5.3.05| USCS: Sandy Fat Clay (CH) Non-cohesive grab sample collected from 16'-18' bgs
o AL: 58/20/38 SILTY CLAY: Light yellowish brown (2.5 Y 6/4) with very dark brown (10
-#200: 62.3 YR 2/2) mottling; moist; soft; slight to low plasticity; some very fine
<0.25 18-19 grained sand content; iron oxide staining; trace gypsum crystals.
025 SANDY CLAY: Light yellowish brown (2.5 Y 6/4); moist; soft; slight
) 19-21 plasticity; intermixed with clayey sand; sand content is very fine grained,
sub-angular, well sorted; some silt content (decreases with depth).
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Environmental Resources Management

PZ-7

DRILLING LOG
Proj. No. _0322807 Boring/Well ID _PZ-7 Date Drilled 2015-11-19
Project Phase Il - Hydrogeologic Characterization Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, Texas Boring T.D. _52.00' Boring Diam. _6.00"
N. Coord. 13438533.37'  E. Coord. 2138619.06'  Surface Elevation 279.54' Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Siot Size 0.01"
Casing: Type __Sch. 40 PVC Diam. 2.00" Length _27.00' Sump Length 2.00'
Top of Casing Elevation _281.99' Stickup _2.45' NOTES
: 1. Ft. btoc__3.98 2015-11-21 2.Ft. btoc__3.86 2015-12-03 COORDINATES IN TEXAS SOUTH
Depth to Water: ¢ ( ) ¢ ( ) CENTRAL STATE PLANE 4204;
ELEVATIONS IN NAVD88, COMPUTED
Drilling Company Cascade Drilling, LLC Driller Gerald Cain USING GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
@ = D S § ) g
T I P s s3
s w o 3 E S % % ol a= Field Description/Soil Classification
S | s S | 25| E n 8 o s (Color, Texture, Structure)
SN - g g5
3 |a| O ol & 3 Qg
0 £
21-29 NO RECOVERY: No recovery. 21'-22' bgs logged from Shelby tube: Silt;
- very dark greenish grey (Gley-1 10 Y 3/1); very moist; loose; non-plastic;
slight very fine grained sand and clay content. Approximate Top of
N Transmissive Sand Unit.
255
<0.25 29-45 SAND: Dark greenish grey (Gley-1 10 GY 4/1); saturated; very fine to
250 fine grained; sub-angular; well sorted; loose; non-plastic.
1 PZ-7 33-35 At 33' bgs: Non-cohesive grab sample collected from 33'-35' bgs.
i USCS: Silty Sand (SM)
AL: Non-plastic
245 - #200: 21.2
] 0.5-2.0 At 36.5' bgs: 3" clayey sand to sandy clay lens.
i At 39' bgs: Trace to slight clay content.
240 40 <0.25-0.5
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Environmental Resources Management

PZ-7

DRILLING LOG
Proj. No. _0322807 Boring/Well ID _PZ-7 Date Drilled 2015-11-19
Project Phase Il - Hydrogeologic Characterization Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, Texas Boring T.D. _52.00' Boring Diam. _6.00"
N. Coord. 13438533.37'  E. Coord. 2138619.06'  Surface Elevation 279.54' Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Siot Size 0.01"
Casing: Type __Sch. 40 PVC Diam. 2.00" Length _27.00' Sump Length 2.00'
Top of Casing Elevation _281.99' Stickup _2.45' NOTES
: 1. Ft. btoc__3.98 2015-11-21 2.Ft. btoc__3.86 2015-12-03 COORDINATES IN TEXAS SOUTH
Depth to Water: oc ( ) oc ( ) CENTRAL STATE PLANE 4204;
ELEVATIONS IN NAVD88, COMPUTED
Drilling Company Cascade Drilling, LLC Driller Gerald Cain USING GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
T | = @ =
18| 8| _&|¢e_ 2 53
= w o 3 E % % % ol _‘c_i%/ Field Description/Soil Classification
S | s S | 25| E n 8 3 g (Color, Texture, Structure)
el 3| £ S| & ] Lo
o |ao| o O | a - =
W £
40 1.5 At 40' bgs: Color change to very dark greenish grey (Gley-1 10 GY 3/1).
i <0.25 At 42.5' bgs: Medium dense; some clay content.
35
] At 43.5' bgs: Dense, clayey sand lens to 44.5 ft.
<0.25
235
45 3.25 45-46 | CLAYEY SAND: Greenish black (Gley-1 10 GY 2.5/1); very moist; very
- fine grained; dense; slight plasticity; gradual transition to very fine
4.25 46-47 grained sandy clay; slight silt content (increases with depth); light grey
T (Gley-1 N 7/1) silt stringers present.
>4.5 47-48.5\\SILTY CLAY: Greenish black (Gley-1 10 GY 2.5/1); moist; very stiff; low
7] plasticity; slight to some very fine grained sand content; light grey silt
1 45 48.5-52, | \ stringers pres.ent. Top of Basal Clay Unit. ' '
CLAY: Greenish black (Gley-1 10 GY 2.5/1); damp to moist; very stiff;
2304 high plasticity; little silt and trace very fine grained sand content; light
50 grey silt stringers present.
- CLAY: Greenish black (Gley-1 10 GY 2.5/1); damp; very stiff; very high
PZ-7_51-52 plasticity (fat); slight silt content.
. USCS: Fat Clay with Sand . .
(CH) At 51' bgs: Cohesive sample (split spoon) collected from 51'-52' bgs.
AL: 80/23/57 _ '
7] _ - #200: 71.7 T.D.=52.00
k: 1.92x10®
225 55
220 60
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Environmental Resources Management

SP-1

DRILLING LOG
Proj. No. 0322807 Boring/Well ID  __SP-1 Date Driled 2015-11-12
Project Phase Il - Hydrogeologic Characterization Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, Texas Boring T.D. _52.00' Boring Diam. _6.00"
N. Coord. 13440721.47' E. Coord. 2135348.03'  Surface Elevation 326.31' Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 5.00' Slot Size 0.01"
Casing: Type __Sch. 40 PVC Diam. 2.00" Length _38.00' Sump Length 2.00'
Top of Casing Elevation _325.97' Stickup _-0.34' NOTES
Depth to Water: 1. Ft. btoc__25.82 (.2015-11-21 ) 2.Ft. btoc__26.18 (_2015-12-03 )  JCOORDINATES IN TEXAS SOUTH
CENTRAL STATE PLANE 4204;
ELEVATIONS IN NAVD88, COMPUTED
Drilling Company Cascade Drilling, LLC. Driller Gerald Cain USING GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
@ = D S § ) g
Cl8|3|_28| e 2 g&
w o = S L € m a< Field Description/Soil Classification
c = o 2 ow ®© —
S | s S | 25| E n 8 3 g (Color, Texture, Structure)
g 5] g 5 5 S )
o |ao | o o | a - 0g
W £
326.07= 0:=ZI LN 0-1.5 | COAL: Dark brown (7.5 YR 3/2); dry; cemented.
325 L\
3.0 1.5-3 CLAY: Black (7.5 YR 2.5/1); damp; very stiff; medium plasticity;
7] aggregate/caliche material present.
] 3-5 CLAYEY SILT TO SILTY CLAY: Pale brown (10 YR 6/3); damp;
compact; friable.
, 2.0-4.0 5-8.5 CLAYEY SAND: Brown (10 YR 5/3) with yellow (10 YR 7/3) coloration;
damp to moist; very fine grained; medium dense to dense; slightly
320+ plastic; slight silt content; iron oxide staining.
3.0 8.5-15 | SILTY CLAY: Brown (7.5Y 5/3); damp to moist; medium stiff; low
7] A‘ “A plasticity; some sand content; abundant iron oxide staining from 9.5' - 10’
1 10 4 p 1 425 bgs.
A A
w h At 10.5' bgs: Reddish brown (5 YR 4/3) and light grey (5 YR 7/1)
315+ °) . mottling; very dense; slight iron oxide staining.
A A
N h 4 h
a al 45 At 12.5' bgs: Damp to dry.
- 4 A
A A
p 4 A
— a a At 14' bgs: Color change to pale brown (10 YR 6/3).
h 4 A
- 15 . - 2.5 SP-1 15-17.5 15-20 CLAY: Brown (7.5 Y 5/3); damp; medium stiff, medium plasticity; some
N a USCS: Fat Clay (CH) silt content. Non-cohesive grab sample collected from 15'-17.5' bgs.
310 . w h AL: 102/32/70
a a - #200: 98.7
- — AN At 17" bgs: Iron oxide staining.
w h At 17.5' bgs: Damp to dry; friable.
i AAA AA
A A
N _ h h
A A
20 b
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Environmental Resources Management

SP-1

Proj. No. 0322807 Boring/Well ID  __SP-1 Date Driled 2015-11-12
Project Phase Il - Hydrogeologic Characterization Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, Texas Boring T.D. 52.00'  Boring Diam. _6.00"
N. Coord. 13440721.47' E. Coord. 2135348.03'  Surface Elevation 326.31' Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 5.00' Slot Size 0.01"
Casing: Type __Sch. 40 PVC Diam. 2.00" Length _38.00' Sump Length 2.00'
Top of Casing Elevation _325.97' Stickup _-0.34' NOTES
Depth to Water: 1. Ft. btoc__ 25.82 (2015-11-21 ) 2.Ft. btoc__26.18 (_2015-12-03 ) COORDINATES IN TEXAS SOUTH
CENTRAL STATE PLANE 4204;
ELEVATIONS IN NAVD88, COMPUTED
Drilling Company Cascade Drilling, LLC. Driller Gerald Cain USING GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
T | = @ =
18| 8| s|¢c._ 2 53
| T © 3 E % & % o _‘c_i%/ Field Description/Soil Classification
S | s S | 25| E n 8 3 g (Color, Texture, Structure)
S I 5| & ] ¢g
3 |a| O ol & 3 Qg
0 £
4 20 — >4.5 20-24 | SILTY SANDY CLAY: Brown (7.5 Y 5/3); dry to damp; very stiff; low
f plasticity; sand content is very fine grained, sub-angular, and well sorted;
305 a iron oxide staining and gypsum seams present; increasing clay content
‘A with depth.
AA At 22.5' bgs: Very fine grained sandy clay; damp to moist; low to
n p medium plasticity; increasing sand content with depth.
A
n AA 1.5 24-30 CLAYEY SILTY SAND: Pale brown (10 YR 6/3); damp; very fine grained,
p 3.0 sub-angular, well sorted; medium dense to loose; slight to low plasticity;
1 2 A“ iron oxide staining; slight gypsum crystal content.
2| <0.25 At 25' bgs: Color change to light yellowish brown (2.5 Y 6/4 ); increase
300+ b sand content; dense to soft with depth.
A
] A
f >4.5 At 27.5' bgs: Moist; very dense; low plasticity; reddish brown lamina (5
N a YR 4/3) and gypsum seams present.
A
] A
A
4 30 n {3.0-4.5 SP-1_30-32.5 30-37 | SILTY CLAY: Pale brown (10 YR 6/3) with reddish brown mottling (5 YR
) AA usclf.: ;aetsi'{’(‘)/_éc"') 4/3); damp; stiff to very stiff; low plasticity; some very fine grained sand
295+ a a o content; iron oxide staining and gypsum seams present.
| AAA AA
4 A
B ;A‘ AA >4.5 SP-1_33-35 At 33' bgs: Color change to brown (7.5 YR 4/3); very stiff to medium
a a USCS: Fat Clay with Sand stiff with depth; low to medium plasticity; decreased sand and silt
1 N R . (CH) content; yellow (5 Y 8/6) silt lenses present. Cohesive sample (shelby
1 35 w h Af'#igé:zfz(fo tube) collected from 33'-35' bgs.
At 36' bgs: Color change to dark yellowish brown (10 YR 4/4); moist;
290+ N 3.0 increased silt content; slight silt lens content; no iron oxide staining or
| <0.25 gypsum seams.
37-38—~CLAYEY SAND: Brown (7.5 YR 4/3); moist to very moist; soft; slight to
i 38-42 non-plastic; some silt content; sand content is very fine grained,
USCS_S'ZI':y—;ii% (50) sub-angular, and well sorted. Top of Transmissive Sand Unit.
. AL: 31/16/ 15 SAND: Light olive brown (2.5 YR 5/3); moist with increasing moisture
- #200: 29.1 with depth; very fine grained; sub-angular, well sorted; loose; non-plastic;
40 some clay and silt content.
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Environmental Resources Management

SP-1

DRILLING LOG
Proj. No. 0322807 Boring/Well ID  __SP-1 Date Driled 2015-11-12
Project Phase Il - Hydrogeologic Characterization Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, Texas Boring T.D. _52.00' Boring Diam. _6.00"
N. Coord. 13440721.47' E. Coord. 2135348.03'  Surface Elevation 326.31' Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 5.00' Slot Size 0.01"
Casing: Type __Sch. 40 PVC Diam. 2.00" Length _38.00' Sump Length 2.00'
Top of Casing Elevation _325.97' Stickup _-0.34' NOTES
Depth to Water: 1. Ft. btoc__25.82 (2015-11-21 ) 2.Ft. btoc__26.18 (_2015-12-03 )  JCOORDINATES IN TEXAS SOUTH
CENTRAL STATE PLANE 4204;
ELEVATIONS IN NAVD88, COMPUTED
Drilling Company Cascade Drilling, LLC. Driller Gerald Cain USING GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
@ = D S .§ ) c %)T
8| 3 g e~ a S . NP
s w © 3 E S % % ol a= Field Description/Soil Classification
S | s S | 25| E n 8 o s (Color, Texture, Structure)
SN - g g5
3 |a| O ol & 3 Qg
W £
7] At 39.5' bgs: Decreasing clay content.
o At 40' bgs: Increasing clay content.
CLAYEY SAND: Light olive brown (2.5 YR 5/3); moist; very fine grained;
| 15 42-44 sub-angular; well sorted; loose to medium dense; slight to low plasticity;
2.0 some silt content.
_ At 42.5' bgs: Increased clay and silt content.
SILTY CLAY: Dark reddish brown (5 YR 3/2); damp; stiff; medium to high
_ 253.0 44-45 plasticity; decreasing silt content with depth; light grey (5 YR 7/1) silt
o stringers; yellow silt stringers from 44.75' - 45' bgs.
E 275 45-50—1 SILTY SANDY CLAY: Very dark greenish gray (Gley 1 - 5 GY 3/1);
4.0 damp; stiff; medium plasticity; gypsum seams present (up to 2-3 mm
280+ thick); 3" light grey (Gley 1 - 10Y 7/1) sandy clay lens at top of 45' bgs.
At 46' bgs: Trace sand; slight silt content.
y At 48' bgs: Damp to dry; decreased sand and silt content with depth.
1 >4.5 SP-1_50-51.5 50-52 CLAY: Very dark greenish gray (Gley 1 - 5 GY 3/1); damp; stiff; high
Uscs: Fat Clay (CH) plasticity.Cohesive sample (split spoon) collected from 50'-51.5' bgs.
275 AL: 86/28/58 T .
- #200: 96.0 op of Basal Clay Unit.
k: 6.50x10°
] T.D.=52.00"
- 55—
270 —
60—
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Environmental Resources Management

SP-2

Proj. No. _0322807 Boring/Well ID  _SP-2 Date Drilled 2015-11-13
Project Phase Il - Hydrogeologic Characterization Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, Texas Boring T.D. _50.00' Boring Diam. _6.00"
N. Coord. 13440707.13' E. Coord. 2135634.20'  Surface Elevation 330.20' Ft. MSL Datum
Screen: Type_ Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Slot Size 0.01"
Casing: Type __Sch. 40 PVC Diam. 2.00" Length _31.00' Sump Length 2.00'
Top of Casing Elevation _329.80' Stickup _-0.4' NOTES
Depth to Water: 1. Ft. btoc__27.78 (2015-11-21 ) 2.Ft. btoc__28.06 (_2015-12-03 ) COORDINATES IN TEXAS SOUTH
CENTRAL STATE PLANE 4204;
" . ELEVATIONS IN NAVD88, COMPUTED
Drilling Company Cascade Drilling, LLC. Driller Gerald Cain USING GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
@ = D S § ) g
g A 2| 2~ = S 5’3
c|L | e | TS| 65 Es s Field Description/Soil Classification
S | s S | 25| E n 8 o s (Color, Texture, Structure)
SN - g g5
3 |a| O ol & 3 Qg
0 £
30754 0 T ] 0-3 CALICHE: Road base material (hard caliche/gravel).
1 ] K2 2
A A
AA‘ AA 2.25 3-4.5 SILTY CLAY: Brown (10 YR 5/3); damp; medium stiff; low plasticity;
- 4 P slight sand content; top 3" very fine grained sand with some clay; yellow
° . (10 YR 8/8) silt stringers present; large aggregate (road base >110 mm).
3254 4 Al 05 4.5-5 At 3.5' bgs: Iron oxide staining.
3 25 5-16.5 At 4' bgs: Fly ash (possibly slough material).
N f CLAYEY SAND: Yellowish brown (10 YR 5/4); damp; loose; non-plastic
a to slightly plastic; some silty clay nodules present; iron oxide staining.
7] ‘A SILTY SANDY CLAY: Brown (10 YR 5/3); damp to moist with increasing
| h >4.5 moisture with depth; medium stiff; low to medium plasticity; some sand
a content; trace iron oxide staining; yellow silt stringers present.
| “A At 7.5' bgs: 3" Yellowish red (2.5 YR 3/6) interval; wet; very stiff; trace
h sand; some light grey silt stringers.
A
320
10 N <(2)'§5 At 10' bgs: Loose; some sandy clay content.
i 3 3.25 At 10.5' bgs: Color alternates with dark red (10 R 3/6); damp; medium
AA §P-2_11-13 stiff; low plasticity; slight iron oxide staining; yellow silt stringers present.
- A uscs: Fatg;‘; with Sand At 11' bgs: Non-cohesive grab sample collected from 11'-13' bgs.
] " AL: 79/27/52
‘A >4.5 - #200: 71.8 At 13' bgs: Damp to dry; very stiff; decreasing sand content.
] 3
315+ N _
15 L At 15' bgs: Color change to reddish brown (5 YR 4/3).
] AA
- N 16.5-25 | CLAY: Yellowish brown (10 YR 5/4); damp; medium stiff, medium
7 a a plasticity; friable; trace sand and slight silt content; abundant gypsum
E ] *A‘ “A seams (2-3 mm).
w X At 18' bgs: Iron oxide staining and slight yellow silt stringers to 20" bgs.
7 A A
h 4 A
2.75
] a a
310 20 -
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Environmental Resources Management

Proj. No. _ 0322807 Boring/Well ID SP-2

SP-2
DRILLING LOG

Date Drilled 2015-11-13

Project Phase Il - Hydrogeologic Characterization Owner

San Miguel Electric Cooperative, Inc.

Location Christine, Texas

N. Coord. 13440707.13'

Boring T.D.

E. Coord. 2135634.20'  Surface Elevation

50.00'

Boring Diam. _6.00"
330.20' Ft. MSL Datum

Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 15

Casing: Type__Sch. 40 PVC Diam. 2.00" Length

Top of Casing Elevation _329.80'
(.2015-11-21

1. Ft. btoc__27.78

Depth to Water:

Drilling Company Cascade Drilling, LLC. Driller Gerald Cain

.00

31.00"'

) 2.Ft. btoc

SlotSize ___ 001"

Sump Length _2.00'

-0.4' NOTES

COORDINATES IN TEXAS SOUTH
CENTRAL STATE PLANE 4204;
ELEVATIONS IN NAVD88, COMPUTED
USING GEOID12B

Stickup

28.06 )

(_2015-12-03

Sonic Drilling

Drilling Method Log By

Nick Houtchens

Elevation (Feet)
Depth (Feet)
Graphic Log

Well
Construction
Penetrometer

(TSF)
Lab Sample

Data

Description
Interval (Feet)

Field Description/Soil Classification
(Color, Texture, Structure)

20

3.0

2.75

>4.5 25-29

SP-2_27-29
USCS: Clayey Sand (SC)
AL: 46/19/27
- #200: 45.9

>4.5-3.0 29-31.5

<0.25 31.5-45

290

40

At 20.5' bgs: Medium to high plasticity; no sand content.
At 21' bgs: Iron oxide staining.

At 23' bgs: Color change to pale brown (10 YR 6/3) to brown (10 YR
5/3); no iron oxide staining; abundant light grey (5 Y 7/1) and yellow silt
stringers present.

SILTY SANDY CLAY: Yellowish brown (10 YR 5/4) to brown (10 YR
5/3); damp; very stiff; low plasticity; slight yellow silt stringers present.

At 27' bgs: Iron oxide staining and gypsum seams present.
Non-cohesive grab sample collected from 27'-29' bgs.

At 28' bgs: Increased sand content.

CLAYEY SAND: Yellowish brown (10 YR 5/4) intermixed with reddish
brown (5 YR 4/3); damp to moist; very dense to medium dense with
depth; slightly plastic; abundant yellow silt lenses; trace gypsum crystals.
Top of Transmissive Sand Unit.

SAND: Light olive brown (2.5Y 5/3); very moist to wet; very fine grained,;
sub-angular; well sorted; loose; non-plastic.
At 32' bgs: 2" orange and black medium cemented sand; trace clay
content to 34' bgs.
At 33' bgs: Wet.

At 35' bgs: 6" clayey sand to sandy clay lense; iron oxide staining.

At 37' bgs: Slight silt content.

At 37.5' bgs: 2-3" Alternating strong brown (7.5 YR 5/8) to very dark
brown (7.5 YR 2.5/2); gypsum seams and aggregate (10-50 mm)
present.

At 38' bgs: Trace clay content.

At 39.5' bgs: 3" layer of alternating strong brown very fine grained sand
to very dark brown silt; Some clay content.
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Environmental Resources Management

SP-2

DRILLING LOG
Proj. No. _0322807 Boring/Well ID  _SP-2 Date Drilled 2015-11-13
Project Phase Il - Hydrogeologic Characterization Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, Texas Boring T.D. _50.00' Boring Diam. _6.00"
N. Coord. 13440707.13' E. Coord. 2135634.20'  Surface Elevation 330.20' Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Siot Size 0.01"
Casing: Type __Sch. 40 PVC Diam. 2.00" Length _31.00' Sump Length 2.00'
Top of Casing Elevation _329.80"' Stickup _-0.4' NOTES
Depth to Water: 1. Ft. btoc__27.78 (2015-11-21 ) 2.Ft. btoc__28.06 (_2015-12-03 ) COORDINATES IN TEXAS SOUTH
CENTRAL STATE PLANE 4204;
" . ELEVATIONS IN NAVD88, COMPUTED
Drilling Company Cascade Drilling, LLC. Driller Gerald Cain USING GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
@ = D S § ) g
| 8| 8 2| 2~ = S 5’3
s w © 3 E S % % ol a= Field Description/Soil Classification
S | s S | 25| E n 8 o s (Color, Texture, Structure)
s 18| g 5| s g 35
3 |a| O ol & 3 Qg
0 £
— 0.25-0.75 SP-2_40-42.5 At 40' bgs: Non-cohesive grab sample collected from 40'- 42.5' bgs.
_ USCS: Silty Sand (SM)
AL: Non-plastic
- #200: 27.7
_ <0.25-0.50 At 42.5' bgs: Color change to olive brown (2.5 Y 4/3).
285+
1.5 45-47 CLAYEY SAND: Pale olive (5 Y 6/4); moist; loose to medium dense;
- 05 slightly plastic; trace iron oxide staining.
7] 275 47-48.5 At 47 _bgs: Increased clay content, abundant iron oxide staining, yellow
. N silt stringers present.
7 / CLAY: Brown (7.5 YR 5/2); damp to moist; stiff; medium to high
- \ 4.0 SP-2_48.5-50 48.5-50 \[ plasticity; slight silt content; abundant iron oxide staining.
/\ USCS: Sandy Fat Clay (CH At 47.5' bgs: 1" thick pink (7.5 yr 7/4) silt lens with gypsum seams; pale
280 AL: 51/20/31 olive very fine grained sand to silt stringers
50 - #200: 51.8 -
SILTY CLAY: Greenish black (Gley-1 5 GY 2.5/1); damp; very stiff;
7] ] medium plasticity; slight light grey (Gley-1 N 7/1), very fine grained sand
1 stringers. Non-cohesive grab sample collected from 48.5'-50' bgs.
— Top of Basal Clay Unit.
i T.D.=50.00"
275+ 55
270 60
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Environmental Resources Management

SP-3

DRILLING LOG
Proj. No. _0322807 Boring/Well ID  _SP-3 Date Drilled 2015-11-11
Project Phase Il - Hydrogeologic Characterization Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, Texas Boring T.D. _65.00' Boring Diam. _6.00"
N. Coord. 13440478.09' E. Coord. 2135459.99'  Surface Elevation 328.60"' Ft. MSL Datum
Screen: Type_ Sch. 40 PVC Diam. 2.00" Length _ 10.00' Siot Size 0.01"
Casing: Type __Sch. 40 PVC Diam. 2.00" Length _38.00' Sump Length 2.00'
Top of Casing Elevation _328.34"' Stickup _-0.26' NOTES
Depth to Water: 1. Ft. btoc__ 28.11 (2015-11-21 ) 2.Ft. btoc__28.18 (_2015-12-03 ) COORDINATES IN TEXAS SOUTH
CENTRAL STATE PLANE 4204;
ELEVATIONS IN NAVD88, COMPUTED
Drilling Company Cascade Drilling, LLC Driller Gerald Cain USING GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
@ = D S § ) g
g A 2| 2~ = S 5’3
w o = S L € m a< Field Description/Soil Classification
c = o 2 ow ®© —
S | s S | 25| E n 8 o s (Color, Texture, Structure)
SN - g g5
3 |a| O ol & 3 Qg
W £
32859 O m| 075 0-0.5 OTHER: Fly ash fill; dark bluish grey (Gley-2 10B 3/1); dry; loose; some
7] z 0.5-1 clay content with increasing clay content with depth.
1 N >45 1-3.5 CLAY: Very dark greyish brown (2.5 Y 3/2); damp; soft; slight to low
plasticity.
i SILTY CLAY: Brown (7.5 YR 3/2); dry; hard; compact; some gravel
present.
325+ 3.5-5 SILTY SANDY CLAY: Light yellowish brown (2.5 Y 10/3) with olive
yellow (2.5 Y 6/8); dry; medium stiff; friable; sand content is very fine
7] 5 grained.
<0.25 5-12.5 | CLAYEY SILT: Dark greyish brown (10 YR 4/2 ); damp to moist; soft to
1 ] w X medium dense with depth; slight to low plasticity; yellow (10 YR 7/6 ) silt
i a a laminations present; some gravel present (up to 40 mm) from 5'-10' bgs.
] AAA AA
] p 4 A
—] a a
320_ AAA AA
] p 4 A
- A A
10 L1 Tl 28 At 10' bgs: Silt laminations become brown (10 YR 5/3) to 12.5' bgs.
] AAA AA
] h 4 h
_ A A
p 4 A
7] A al >45 12.5-33.5| SILTY CLAY: Brown (10 YR 5/3); moist; stiff; low plasticity; iron oxide
315 N “A staining; yellowish brown (10 YR 5/3) silt laminations present.
AAA AA
- h 4 A
15 Y At 15' bgs: Very stiff; medium plasticity.
N A N
4 A
- A A
p 4 A
A A
N h 4 y
A A
310- '
A A
p 4 A
. A A
20 b
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Environmental Resources Management

SP-3

Proj. No. _0322807 Boring/Well ID  _SP-3 Date Drilled 2015-11-11
Project Phase Il - Hydrogeologic Characterization Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, Texas Boring T.D. _65.00' Boring Diam. _6.00"
N. Coord. 13440478.09' E. Coord. 2135459.99'  Surface Elevation 328.60' Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 10.00' Siot Size 0.01"
Casing: Type __Sch. 40 PVC Diam. 2.00" Length _38.00' Sump Length 2.00'
Top of Casing Elevation _328.34"' Stickup _-0.26' NOTES
Depth to Water: 1. Ft. btoc__28.11 (2015-11-21 ) 2.Ft. btoc__28.18 (_2015-12-03 ) COORDINATES IN TEXAS SOUTH
CENTRAL STATE PLANE 4204;
ELEVATIONS IN NAVD88, COMPUTED
Drilling Company Cascade Drilling, LLC Driller Gerald Cain USING GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
g = o S g o £
18]S S| g~ s $¢
= w o 3 E S % % ol _‘c_i:/ Field Description/Soil Classification
S | s S | 25| E n 8 o s (Color, Texture, Structure)
SN - g g5
3 |a| O ol & 3 Qg
0 £
20 R N At 20" bgs: Color change to light brown (7.5 YR 6/3); damp to dry; low
] w h to medium plasticity; decreasing silt content with depth; gypsum seams
a a present.
- h 4 A
A A
7] SA‘ AA 3.0 At 22.5' bgs: Increasing silt content, no gypsum.
! 3 SP-3_23-25
305 a A USCS: Fat Clay with Sand
AA AA (CH)
. w X AL: 51/19/32
25 a sl >45 - #200: 78.8 At 25' bgs: Color change to brown (10 YR 5/3); damp to moist; medium
i ) h AN ) S \
N N plasticity; no iron oxide staining; gypsum seams present to 26' bgs.
] AAA AA
4 A
. f‘ f At 27.5' bgs: Increasing silt content, gypsum seams present to 28.5'
a a ng.
300 4 h
A A
N SA‘ AA At 29.5' bgs: Yellow silt laminations present to 30' bgs.
30 4 3 At 30' bgs: Iron oxide staining; gypsum seams present at top of 31' bgs.
- A A
4 A
A A
. h 4 h
A A
y A‘ “A 33.5-35 | SANDY CLAY: Pale brown (10 YR 6/3); moist; stiff to loose with depth;
W h low plasticity; sand content is very fine grained, sub-angular, and well
2954 sorted.
<0.25 At 34' bgs: Iron oxide staining present.
7] SP.3 35.37 35-36 CLAYEY SILTY SAND: Pale brown (10 YR 6/3); moist; loose; low
1 USCS: Clayey Sand (SC) plasticity; s_emd content is very fine grained; |r'on ?X|de staining.
AL: 40/18/22 Non-cohesive grab sample collected from 35'-37' bgs.
3.3 ’ 36-37
i - #200: 48.5
<0.25 37.41 SILTY CLAY: Pale brown (10 YR 6/3); moist; medium stiff; slight
] plasticity; some sand content; slight iron oxide staining.
SAND: Pale brown (10 YR 6/3); very moist to wet; very fine grained;
290 _SP'3—38'40 sub-angular; well sorted; slight clay content; slight iron oxide staining.
usczi.c;aly/eylz‘-}nfs(sc) At 38' bgs: Color change to pale olive (5 Y 6/4). Non-cohesive grab
. " #200: 31.6 sample collected from 38'-40' bgs. Top of Transmissive Sand Unit.
40
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Environmental Resources Management

SP-3

DRILLING LOG
Proj. No. _0322807 Boring/Well ID  _SP-3 Date Drilled 2015-11-11
Project Phase Il - Hydrogeologic Characterization Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, Texas Boring T.D. _65.00' Boring Diam. _6.00"
N. Coord. 13440478.09' E. Coord. 2135459.99'  Surface Elevation 328.60' Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 10.00' Siot Size 0.01"
Casing: Type __Sch. 40 PVC Diam. 2.00" Length _38.00' Sump Length 2.00'
Top of Casing Elevation _328.34"' Stickup _-0.26' NOTES
Depth to Water: 1. Ft. btoc__28.11 (2015-11-21 ) 2.Ft. btoc__28.18 (_2015-12-03 ) COORDINATES IN TEXAS SOUTH
CENTRAL STATE PLANE 4204;
ELEVATIONS IN NAVD88, COMPUTED
Drilling Company Cascade Drilling, LLC Driller Gerald Cain USING GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
3 | = 5 =
18| 8| _&|¢e_ 2 53
| T © 3 E % & % o _‘c_i%/ Field Description/Soil Classification
S | s S | 25| E n 8 3 g (Color, Texture, Structure)
el 3| £ S| & ] Lo
o |ao| o O | a - =
0 £
. At 40.5' bgs: Increased clay content.
41-47 CLAYEY SILTY SAND: Light yellowish brown (2.5Y 6/4); wet to very
7] moist; very fine grained; sub-angular; well sorted; medium density; slight
to low plasticity.
285+
2.25
At 45' bgs: Gypsum lens present.
E At 45.5' bgs: 4" Dark reddish grey (5 YR 4/2) silty clay lens, stiff,
medium plasticity.
E 3.25 At 46' bgs: Color change to light olive brown (2.5 Y 5/3).
4.0 47-48.5 CLAY: Dark reddish grey (5 YR 4/2); moist to damp; stiff, medium
7] plasticity; some silt content; grey (5 YR 5/1) silt stringers present.
>4.5 SP-3_48-50 At 47.5' bgs: Gypsum seams present.
280 UsCs: Sandy Fat Clay (CH)| 48.5-50 At 48' bgs: Non-cohesive grab sample collected from 48'-50' bgs.
Af}.iéo/.zgg/(fs CLAY: Greenish black (Gley-1 10 Y 2.5/1); damp; very stiff; medium
7] T plasticity; blocky with some silt content; thin gypsum seams to 50' bgs.
| 50-61.5 Top of Basal Clay Unit.
SILTY CLAY: Very dark greenish grey (Gley-1 5 GY 3/1); damp; very
| stiff; medium plasticity; trace very fine grained sand; trace gypsum
/\\ 4.0-4.5 crystals.
7] // At 52' bgs: Damp to dry; no gypsum crystals.
275- \\
//\ >4.5 At 54' bgs: Damp.
AN /N
//\\ 25 At 56' bgs: Very moist; stiff; slight sand content that increases with
N depth.
//\\ 3.0 At 57" bgs: Very fine grained sandy clay lens to 58' bgs.
/ 1.5-2.0 At 58' bgs: Moist to damp; medium stiff to stiff.
270- //\\
. Y >4.5
60 /
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Environmental Resources Management

SP-3

DRILLING LOG
Proj. No. _0322807 Boring/Well ID  _SP-3 Date Drilled 2015-11-11
Project Phase Il - Hydrogeologic Characterization Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, Texas Boring T.D. _65.00' Boring Diam. _6.00"
N. Coord. 13440478.09' E. Coord. 2135459.99'  Surface Elevation 328.60' Ft. MSL Datum
Screen: Type_ Sch. 40 PVC Diam. 2.00" Length _ 10.00' Siot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _38.00"' Sump Length 2.00'
Top of Casing Elevation _328.34"' Stickup _-0.26' NOTES
Depth to Water: 1. Ft. btoc__ 28.11 (.2015-11-21 ) 2.Ft. btoc__28.18 (_2015-12-03 ) COORDINATES IN TEXAS SOUTH
CENTRAL STATE PLANE 4204;
ELEVATIONS IN NAVD88, COMPUTED
Drilling Company _Cascade Drilling, LLC Driller Gerald Cain USING GEOID12B
Drilling Method Sonic Drilling Log By Nick Houtchens
g = o S g o £
| 8| 8 gl e~ s s 3
w 5 =8 L €E® a= Field Description/Soil Classification
c = o 2 ow ®© —
S | s S | 25| E n 8 o s (Color, Texture, Structure)
s 18| g 5| s g 35
3 |a| O ol & 3 Qg
i £
60 \ >4.5 At 60' bgs: Damp; very stiff.
T /\ 61.5-65 | CLAY: Very dark greenish grey (Gley-1 5 GY 3/1); damp; very stiff;
7] //\ medium to high plasticity; some silt to very fine grained sand content;
7] | /\ grey silt stringers present.
265 ///\
65 T.D.=65.00"'
260
70—
255
75—
250
80—
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Environmental Resources Management

Proj. No. _ 0346369 Boring/Well ID

AP-31

AP-31
DRILLING LOG

SKETCH MAP

J

Date Drilled 2016-04-30

Phase Il - Hydrogeologic Characterization

Project & Groundwater Monitoring System Installation Owner__S

an Miguel Electric Cooperative, Inc.

Christine, TX
13438468.61'

Location Boring T.D

N. Coord. E. Coord. _2135635.13'

Screen: Type _ Sch. 40 PVC Diam. 2.00"

Type _Sch. 40 PVC Diam. 2.00"

Casing:

Top of Casing Elevation _292.80'
6.94 (.2016-05-24

Depth to Water: 1.Ft. btoc

Surface Elevation

Length
Length

24.00' Boring Diam. _6.00"

290.59"' Ft. MSL Datum

15.00'
9.00'

Slot Size 0.01"

Sump Length 0’

2.22' NOTES

COORDINATES IN TEXAS SOUTH
CENTRAL STATE PLANE 4204 ORTHO

Stickup
) 2.Ft. btoc

Cascade Drilling, LLC Driller

HGT NAVD88 COMPUTED USING

Brigham Bradford GEOID12B

Drilling Company

Sonic Drilling

Drilling Method Log By

Nick Houtchens

Graphic Log
Well
Construction
Penetrometer
(TSF)
Lab Sample
Data

Elevation (Feet)
Depth (Feet)

Description/Soil Classification
(Color, Texture, Structure)

Description
Interval (Feet)

AP-31_0-1.5

USCS: Sandy Lean Clay (CL)

AL: 47/18/29

-200 Sieve: 51.1
AP-31_1.5-3

USCS: Sandy Lean Clay (CL)

AL: 37/17/20

-200 Sieve: 57.7

290.59
290+

>

a o

>

a

>

a

2.5

>

0.25
<0.25

285

10

<0.25
<0.25

0.75
<0.25

<0.25

15

275

1.25

3.0

20

0-3 SILTY CLAY: Black (Gley-1 2.5/N); dry to damp; very stiff; high plasticity;
occasional white calcareous concretions; minor organics (roots).
Non-cohesive grab sample collected from 0'-1.5' bgs.
At 1.5' bgs: Tan silty sand stringers present (occurrence increases with
depth). Non-cohesive grab sample collected from 1.5'-3' bgs.
At 2' bgs: Moist.
[~ SAND: Brownish yellow (10 YR 6/6); very moist to wet; very fine grained;
sub-round; well sorted; loose; non-plastic; occasional iron oxide staining.

Top of Transmissive Sand Unit.

At 5' bgs: Poor recovery from 5'-8' bgs (soil saturated). Color change to
light yellowish brown (2.5 Y 6/3); moderately sorted; minor silt content.

CLAYEY SILTY SAND: Light yellowish brown (2.5 Y 6/3); wet; very fine
grained; loose to medium dense; slight to low plasticity; occasional
yellow and dark reddish brown silt stringers; occasional iron oxide
staining (occurrence decreases with depth).
SILTY SAND: Light yellowish brown (2.5 Y 6/3); wet; very fine grained;
sub-round; loose; non-plastic; trace clay; friable; abundant iron oxide
staining.
— SAND: Light yellowish brown (2.5Y 6/4); saturated; fine grained;
sub-round; well sorted; loose; non-plastic; iron oxide staining.

At 12' bgs: Color change to pale olive (5 Y 6/3).

At 12.6' bgs: Clayey silty sand lens to 12.8' bgs; iron oxide stained

lamina (1-10 mm); occasional yellow silt stringers.

At 13.5' bgs: Very fine grained; minor silt content.
SILTY SAND: Light olive grey (5 Y 6/2); wet; very fine grained;
sub-round; loose; slight plasticity; abundant iron oxide staining;
occasional yellow silt stringers (2 mm) to 14.25' bgs.

At 15' bgs: Occasional iron oxide stained lamina.

At 16.5' bgs: Sandy clay lens (20 mm); iron oxide staining; yellow silt

stringers.

At 17' bgs: Medium dense; increased silt content.

At 17.5' bgs: Intermixed pinkish brown, high plasticity clay lens; iron

oxide stained lamina.
At 18' bgs: Minor clay content; abundant iron oxide staining; occasional

yellow silt stringers.

At 18.5' bgs: Dense.

At 19' bgs: Color change to light yellowish brown (2.5 Y 6/4); trace clay
(occurrence decreases with depth).

3-8 —

8-9.5

9.5-10
10-14

14-24
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Environmental Resources Management

Proj. No. _ 0346369 Boring/Well ID

AP-31

AP-31
DRILLING LOG

Date Drilled _ 2016-04-30 SKETCH MAP

. Phase Il - Hydrogeologic Characterization
Project & Groundwater Monitoring System Installation Owner

San Miguel Electric Cooperative, Inc.

Location _Christine, TX Boring T.D. _24.00' Boring Diam. _6.00"
N. Coord. _13438468.61' E. Coord. _2135635.13' Surface Elevation 290.59" Ft. MSL Datum
Screen: Type _ Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Slot Size 0.01"
Casing: Type __Sch. 40 PVC Diam. 2.00" Length _9.00" Sump Length 0'
Top of Casing Elevation _292.80" Stickup _2.22" NOTES
COORDINATES IN TEXAS SOUTH
Depth to Water: 1.Ft. btoc__6.94 (2016-05-24 ) 2.Ft. btoc ( ) CENTRAL STATE PLANE 4204 ORTHO
HGT NAVD88 COMPUTED USING
Drilling Company Cascade Drilling, LLC Driller Brigham Bradford GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
g = D S 8 o) 3
18| s S| e 2 S8 P
P o 3 5 S5 % o] s= Description/Soil Classification
S | s s == ZE n 38 o g (Color, Texture, Structure)
s1§| & 5| 5 £ g5
3 |al| o ol & 3 Q£
i £
20
270
>0.25 At 21' bgs: Loose.
At 22' bgs: Minor clay content to 22.5' bgs; occasional iron oxide
i staining.
At 23' bgs: No recovery.
T.D.=24.00"
| 25-
265
30
260
| 35—
255
| 40-
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Environmental Resources Management

AP-32

Proj. No. 0346369 Boring/Well ID  _AP-32 Date Drilled _2016-04-29 YKETCH MAP
Phase 1l - Hydrogeologic Characterization ) ) )
Project & Groundwater Monitoring System Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. _35.00' Boring Diam. _6.00"
N. Coord. _13438474.96' E. Coord. _2136306.27' Surface Elevation 295.84"' Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Siot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _19.50' Sump Length 0'
Top of Casing Elevation _297.94"' Stickup _2.10" NOTES
COORDINATES IN TEXAS SOUTH
Depth to Water: 1.Ft. btoc__14.27 (2016-05-24 ) 2.Ft. btoc ( ) CENTRAL STATE PLANE 4204 ORTHO
HGT NAVD88 COMPUTED USING
Drilling Company ~_Cascade Drilling, LLC Driler  Brigham Bradford GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
E = jo S g [} 3
1% 9 g e s s3
| T 0 3 E S % ® a= Description/Soil Classification
2|l | 58 |38 B 3 39 (Color, Texture, Structure)
SN - g g5
3 |a| O ol & 3 Qg
0 £
m
295844 0 4 A 0-8 SILTY CLAY: Black (Gley-1 N 2.5); damp to dry; medium stiff; medium to
295 :{ :f high plasticity; some white calcareous concretions; minor organics
P P (roots).
. s [
A A
- h 4 A
A A
4 A
n N a
4 A
1 5 LY 48 At 5' bgs: Color change to very dark greyish brown (10 YR 3/2); very
290 A a stiff; high plasticity; abundant white calcareous concretions.
R At 6' bgs: Stiff; friable.
- h 4 A
A s 25 At 7' bgs: Mottled with light yellowish brown; medium stiff to stiff.
p 4 A
I VN A 8-10.5 | SILTY SANDY CLAY: Light yellowish brown (2.5 Y 6/3); damp; very fine
] a grained; medium stiff, medium to high plasticity; sand content increases
“A with depth; occasional iron oxide staining.
1 10 R SANDY CLAY: Light yellowish brown (2.5 Y 6/3); damp; medium stiff to
285 L] 275 10.5-157] stiff; high plasticity (fat); sand content very fine grained; minor silt
AP-32_11-13 content.
USCS: Sandy Fat Clay (CH) At 11' bgs: Non-cohesive grab sample collected from 11'-13' bgs.
1 AL: 61/21/40 At 12' bgs: Iron oxide staining to 12.25' bgs.
_ -200 Sieve: 51.9 At 13.5' bgs: 1" iron oxide stained layer.
At 14' bgs: Light grey silt stringers to 14.5' bgs.
| At 14.5' bgs: Occasional gypsum crystals.
SILTY SAND: Yellowish brown (10 YR 5/4); moist; very fine grained;
1 15 <0.25 sub-round; loose with some intermixed hard compacted pieces;
’ 15-16 non-plastic to slightly plastic; trace clay content; iron oxide staining;
280 <0.25 16-25 minor yellow silt stringers. Top of Transmissive Sand Unit.
B At 15.4' bgs: 1" dark reddish brown, very moist layer.
, SAND: Pale brown (10 YR 6/3); very moist to wet; very fine grained;
sub-round; well sorted; loose with some hard compacted pieces;
7] non-plastic; trace silt content; abundant iron oxide staining.
At 17' bgs: Wet; occasional iron oxide staining.
7] At 18' bgs: Color change to light olive brown (2.5 Y 5/4); decreasing silt
content.
71 20 At 19' bgs: Fine to very fine grained.
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Environmental Resources Management

AP-32

DRILLING LOG
Proj. No. 0346369 Boring/Well ID  _AP-32 Date Drilled _2016-04-29 YKETCH MAP
Phase 1l - Hydrogeologic Characterization ) ) )
Project & Groundwater Monitoring System Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. _35.00' Boring Diam. _6.00"
N. Coord. _13438474.96' E. Coord. _2136306.27' Surface Elevation 295.84"' Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Siot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _19.50' Sump Length 0'
Top of Casing Elevation _297.94' Stickup _2.10"' NOTES
COORDINATES IN TEXAS SOUTH
Depth to Water: 1.Ft. btoc__14.27 (2016-05-24 ) 2.Ft. btoc ( ) CENTRAL STATE PLANE 4204 ORTHO
HGT NAVD88 COMPUTED USING
Drilling Company Cascade Drilling, LLC Driller Brigham Bradford GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
@ = D S § ) g
8| 3 gl e~ s s3
s w © 3 E S % % ol a= Description/Soil Classification
S | s S | 25| E n 8 o s (Color, Texture, Structure)
SN - g g5
3 |a| O ol & 3 Qg
0 £
2754
i At 22' bgs: Abundant iron oxide staining.
i At 23' bgs: Trace iron oxide staining;
i At 24' bgs: Minor silt content; abundant iron oxide staining.
i <0.25 25-35 | SILTY SAND to SANDY SILT: Light olive brown (2.5 Y 5/4); very moist;
270 very fine grained; sub-round; loose; slight plasticity; trace clay.
At 26' bgs: Density increases with depth; abundant iron oxide staining.
. 0.75
At 27' bgs: Occasional iron oxide staining.
s At 28.75' bgs: Trace yellow silt stringers; dark reddish brown silt lamina
(5-8 mm).
— At 29.5' bgs: Abundant iron oxide staining to 30.5' bgs.
2654 At 30.5' bgs: Occasional yellow and dark reddish brown silt stringers.
At 31' bgs: Medium dense; minor clay content (slight to low plasticity);
| abundant iron oxide staining.
i <0.25 At 33' bgs: Loose, trace clay content.
i At 34' bgs: Occasional iron oxide staining.
i T.D.=35.00"
260 _
40—
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Environmental Resources Management

AP-33

Proj. No. 0346369 Boring/Well ID  _AP-33 Date Drilled _2016-04-29 SKETCH MAP
Phase 1l - Hydrogeologic Characterization ) ) )
Project & Groundwater Monitoring System Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. _42.00' Boring Diam. _6.00"
N. Coord. _13438474.79' E. Coord. _2136615.43' Surface Elevation 301.62"' Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Slot Size 0.01"
Casing: Type __Sch. 40 PVC Diam. 2.00" Length _27.00' Sump Length 0’
Top of Casing Elevation _304.67' Stickup _3.05"' NOTES
COORDINATES IN TEXAS SOUTH
Depth to Water: 1.Ft. btoc__20.47 (2016-05-24 ) 2.Ft. btoc ( ) CENTRAL STATE PLANE 4204 ORTHO
HGT NAVD88 COMPUTED USING
Drilling Company Cascade Drilling, LLC Driller Brigham Bradford GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
3| = 5 =
18| 8| &z 2 §8
| T © 3 E % & % o _‘c_i%/ Description/Soil Classification
S | s S | 25| E n 8 3 g (Color, Texture, Structure)
g 5] g 5 5 S )
o |ao | o o | a - 0g
0 £
m
01629 0 4 275 0-1 SILTY CLAY: Black (Gley-1 N 2.5); damp; medium dense; medium to
y L high plasticity; calcareous white stringers; minor organics (roots).
wa] <025 1-10 CLAYEY SAND: Light yellowish brown (2.5 Y 6/3); damp; very fine
300 Fod grained; loose; slight to low plasticity; minor silt content; iron oxide
| R staining; white silt stringers (abundant to 2' bgs); trace gypsum crystals.
AA
] A
;A 1.5 At 4' bgs: Increasing density and clay content; abundant iron oxide
T a staining.
5 A
] A
“A 2.0 At 6' bgs: Color change to pale brown (10 YR 6/3); medium dense;
2954 h decreasing clay content; minor iron oxide staining; occasional white silt
al <0.25 stringers; trace gypsum crystals.
. “A At 7' bgs: Slight plasticity; friable; abundant yellow silt stringers.
B AA At 8.5' bgs: Hard compacted pieces present.
A
- A At 9.75' bgs: Abundant iron oxide staining.
10 “A 2.0 10-12 —1 CLAYEY SILT to SILTY CLAY: Brown (7.5 YR 5/4); damp; medium
- w h dense; low plasticity; some very fined grained sand content; occasional
] f‘ AA iron oxide staining.
290+ N sl 418 At 11.25' bgs: Light yellowish brown silty clay lens (30 mm).
] “A‘ “A ' 1216 — CLAY: Pale brown (10 YR 6/3); damp to moist; medium stiff; very high
] w h plasticity (fat); some silt content; occasional iron oxide stained lamina
_ SA‘ AA 25 (1-2 mm); trace gypsum inclusions.
] a a At 13' bgs: medium stiff to stiff; decreasing silt content; blocky; trace
E X p yellow silt stringers; trace gypsum seams.

2.25 16-20 SILTY SANDY CLAY: Pale brown (10 YR 6/3); damp; medium stiff; high
plasticity (fat); sand content very fine grained; iron oxide staining;
occasional gypsum stringers (up to 3 mm). Clayey very fine grained sand
lens from 16'-16.25' bgs.

At 19' bgs: Decreasing plasticity; yellow silt lens present (40 mm).

2.0
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Environmental Resources Management

AP-33

Proj. No. 0346369 Boring/Well ID  _AP-33 Date Drilled _2016-04-29 SKETCH MAP
Phase 1l - Hydrogeologic Characterization ) ) )
Project & Groundwater Monitoring System Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. _42.00' Boring Diam. _6.00"
N. Coord. _13438474.79' E. Coord. _2136615.43' Surface Elevation 301.62" Ft. MSL Datum
Screen: Type __Sch. 40 PVC Diam. 2.00" Length _ 15.00' Siot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _27.00' Sump Length 0'
Top of Casing Elevation _304.67' Stickup _3.05"' NOTES
COORDINATES IN TEXAS SOUTH
Depth to Water: 1.Ft. btoc__20.47 (2016-05-24 ) 2.Ft. btoc ( ) CENTRAL STATE PLANE 4204 ORTHO
HGT NAVD88 COMPUTED USING
Drilling Company Cascade Drilling, LLC Driller Brigham Bradford GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
@ = D S § ) g
| 8| 8 2| 2~ = S 5’3
s w © 3 E S % % ol a= Description/Soil Classification
S | s S | 25| E n 8 o s (Color, Texture, Structure)
SN - g g5
3 |a| O ol & 3 Qg
0 £
20-22 SANDY CLAY: Brown (7.5 YR 5/4); damp; medium stiff to stiff; medium
n plasticity; sand content very fine grained; occasional iron oxide staining
and yellow silt stringers.
280 At 20.5' bgs: Hard.
22-24 CLAYEY SAND: Brown (7.5 YR 5/4); damp; very fine grained; loose to
n medium dense; slight plasticity; trace iron oxide staining; occasional
yellow silt stringers; reddish brown silt clay lamina to 22.5' bgs. Top of
7] Transmissive Sand Unit.
24-35.5 At 23' bgs: Decreasing clay content.
7] SAND: Light yellowish brown (2.5 Y 6/4) intermixed with dark reddish
brown (to 24.25' bgs); moist; very fine grained; sub-round; well sorted;
7] loose; non-plastic to slightly plastic; minor silt and trace clay content;
275 occasion iron oxide staining.
At 26' bgs: Increase occurrence of iron oxide staining; occasional
| yellow silt stringers.
AP-33 28-30 At 26.5' bgs: Non-plastic; no silt or clay content.
i USCS: Silty Sand (SM) At 27" bgs: Very moist. _ _ _
AL: Non-plastic At 28' bgs: Color change to light olive brown (2.5 Y 5/3). Non-cohesive
_ -200 Sieve: 21.1 grab sample collected from 28'-30' bgs.
At 29' bgs: Wet; abundant iron oxide staining.
At 31' bgs: Very moist; medium dense; slight plasticity; slight silt and
270 clay content to 31.5' bgs; occasional yellow silt lamina; trace dark
reddish brown silt lamina.
- At 31.5' bgs: No silt or clay content; no iron oxide staining.
- 35.5-42 —— SILTY SAND: Olive (5 Y 5/4); very moist; very fine grained; sub-round;
loose; slight plasticity; minor clay content (decreases with depth);
265+ abundant iron oxide staining (to 36' bgs); occasional yellow and dark
reddish brown silt stringers.
7] At 36' bgs: Color change to pale olive (5 Y 6/4).
At 37' bgs: Trace iron oxide staining.
7] At 38' bgs: Occasional iron oxide staining.
At 39.5' bgs: Abundant yellow and dark reddish brown silt stringers to
1 40 39.75' bgs.
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Environmental Resources Management

AP-33

Proj. No. 0346369 Boring/Well ID  _AP-33 Date Drilled _2016-04-29 SKETCH MAP
Phase 1l - Hydrogeologic Characterization ) ) )
Project & Groundwater Monitoring System Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. _42.00' Boring Diam. _6.00"
N. Coord. _13438474.79' E. Coord. _2136615.43' Surface Elevation 301.62" Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Siot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _27.00' Sump Length 0'
Top of Casing Elevation _304.67' Stickup _3.05"' NOTES
COORDINATES IN TEXAS SOUTH
Depth to Water: 1.Ft. btoc__20.47 (2016-05-24 ) 2.Ft. btoc ( ) CENTRAL STATE PLANE 4204 ORTHO
HGT NAVD88 COMPUTED USING
Drilling Company ~_Cascade Drilling, LLC Driler  Brigham Bradford GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
o I P 3 s 3
c S Q 2 E S5 % 8 a= Description/Soil Classification
S | s S | 25| E n 8 o s (Color, Texture, Structure)
s 18| g 5| 5 8 35
3 |a| O ol & 3 Qg
i £
40 At 40' bgs: Decreasing silt content; no clay content; trace iron oxide
7] staining; occasional yellow silt stringers.
260
] T.D.=42.00"'
| 454
255
| s04
250
| 554
2454
| 0
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Environmental Resources Management

AP-34

Proj. No. 0346369 Boring/Well ID  _AP-34 Date Drilled _2016-04-28 SKETCH MAP
Phase 1l - Hydrogeologic Characterization ) ) )
Project & Groundwater Monitoring System Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. _40.00'  Boring Diam. _6.00"
N. Coord. _13438471.69' E. Coord. _2137302.1'  Surface Elevation 293.91"' Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Slot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _24.00' Sump Length 0'
Top of Casing Elevation _296.32"' Stickup _ 241" NOTES
COORDINATES IN TEXAS SOUTH
Depth to Water: 1.Ft. btoc__13.61 (2016-05-24 ) 2.Ft. btoc ( ) CENTRAL STATE PLANE 4204 ORTHO
HGT NAVD88 COMPUTED USING
Drilling Company Cascade Drilling, LLC Driller Brigham Bradford GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
T | = @ =
18| 8| 8| s 2 53
| T © 3 E % & % o _‘c_i%/ Description/Soil Classification
S | s S | 25| E n 8 3 g (Color, Texture, Structure)
g 5] g 5 5 S )
2 o | O o | o - =
0 £
m
93914 0 =4 = 25 0-35 SILTY CLAY: Black (Gley-1 2.5 N); wet; medium stiff to stiff; medium to
| w ] high plasticity; calcareous white stringers; minor organics (roots).
290 0.5 3.5-12 CLAYEY SAND: Pale brown (2.5 Y 7/3); moist; very fine grained; loose;
slight to low plasticity; minor silt content; occasional iron oxide staining
4 5 and yellow silt stringers; trace gypsum crystals.
7] At 6' bgs: Color change to light yellowish brown (10 YR 6/4); damp.
At 7.5' bgs: Dark red silt clay layer (1"); abundant iron oxide staining.
7] At 8' bgs: Color change to pale brown (10 YR 6/3); occasional iron
285 oxide staining (occurrence decreases with depth).
At 10.5' bgs: Increasing clay content; abundant iron oxide staining.
7] At 11' bgs: Occasional yellow silt stringers.
i _L-SILTY SANDY CLAY: Pale brown (2.5 Y 6/3); damp; soft with increasing
0.5 12-12.75 density at depth; low to medium plasticity; decreasing sand and silt
| 3.0-3.25 12.75-16.5] content at depth; iron oxide staining; yellow silt stringers.
CLAY: Light yellowish brown (10 YR 6/4); damp; stiff; high to very high
280 Usésehslf_tlgl-l‘l.?:H plasticity (fat); some silt content; iron oxide staining.
L %a/ 263%0 ) At 13' bgs: Trace silt content. Cohesive sample (California modified
4 154 200 Sieve: 99.0 split spoon) collected from 13'-14.5' bgs.
Permeability: '5 5]:x10'9 At 14' bgs: Abundant iron oxide staining.
. T At 14.5' bgs: Gypsum seams (1-2 mm).
2.5 16.5-18.5 - SANDY CLAY: Light yellowish brown (10 YR 6/4); damp; medium stiff to
, 0.5 ' ' stiff, medium to high plasticity; sand content very fine grained; increasing
sand content at depth; occasional iron oxide staining.
7] At 17' bgs: Loose.
075 <0.25 18.5-24 —— CLAYEY SAND: Light yellowish brown (2.5Y 6/4); damp; very fine
1 grained; loose; slight to low plasticity; occasional iron oxide staining;
] E occasional gypsum seams (1-2 mm) and minor gypsum crystals. Top of
20 Transmissive Sand Unit
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Environmental Resources Management

AP-34

DRILLING LOG
Proj. No. 0346369 Boring/Well ID  _AP-34 Date Drilled _2016-04-28 SKETCH MAP
Phase 1l - Hydrogeologic Characterization ) ) )
Project & Groundwater Monitoring System Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. _40.00' Boring Diam. _6.00"
N. Coord. _13438471.69' E. Coord. _2137302.1'  Surface Elevation 293.91"' Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Slot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _24.00' Sump Length 0'
Top of Casing Elevation _296.32"' Stickup _2.41"' NOTES
COORDINATES IN TEXAS SOUTH
Depth to Water: 1.Ft. btoc__13.61 (2016-05-24 ) 2.Ft. btoc ( ) CENTRAL STATE PLANE 4204 ORTHO
HGT NAVD88 COMPUTED USING
Drilling Company Cascade Drilling, LLC Driller Brigham Bradford GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
@ = D S § ) g
| 8| 8 2| 2~ = S 5’3
s w © 3 E S % % ol a= Description/Soil Classification
S | s S | 25| E n 8 o s (Color, Texture, Structure)
SN - g g5
3 |a| O ol & 3 Qg
0 £
7 2.0 At 20" bgs: Abundant iron oxide staining.
At 21' bgs: Medium dense.
7] At 21.5' bgs: Yellow silt lens (2"). *22.5' bgs: Minor iron oxide staining;
] abundant yellow silt stringers.
At 23' bgs: Loose; decreasing clay content.
2704 <0.25 24-32 | SAND: Yellowish brown (10 YR 5/4); dry to damp; very fine grained:;
| sub-round; well sorted; loose; non-plastic; trace silt and clay content;
occasional yellow silt stringers.
| At 25.25' bgs: Dark brown to black silt lamina (1-4 mm).
At 26' bgs: Color change to light olive brown (2.5 Y 5/3); no silt or clay
| content; minor yellow silt stringers (occurrence decreases with depth).
At 26.5' bgs: Wet.
7] At 28' bgs: Occasional yellow silt stringers to 29' bgs.
265
7] At 30' bgs: Abundant yellow silt stringers to 31' bgs.
7] At 31' bgs: Color change to pale olive (5 Y 6/3); occasional yellow silt
i stringers.
<0.25 32-38.6 SILTY SAND: Pale olive (5 Y 6/3); very moist to wet; very fine grained;
| sub-round; loose; non-plastic to slightly plastic; trace clay content;
occasional yellow silt stringers.
260
At 36.75' bgs: Very fine grained sand lens to 37.25' bgs; abundant iron
1 oxide staining.
At 37.25' bgs: Trace yellow silt stringers.
7] At 38' bgs: Increased clay content to 38.5' bgs.
At 38.5' bgs: Iron oxide stained silt lens (30 mm).
1 < 12 SILTY SAND: Dark greenish grey (Gley-1 5GY 4/1); moist; very fine
255 0.25 38.6-40 grained; sub-round; medium dense to loose; low plasticity to non-plastic;
intermixed greyish brown silty clay to 39' bgs. *39' bgs: Dark brown to
| black silt lamina (1-3 mm) to 39.25' bgs. *39.25' bgs: Trace clay content.
T.D.=40.00"
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Environmental Resources Management

AP-35

AP-35
DRILLING LOG

SKETCH MAP

Date Drilled 2016-04-28

0346369 Boring/Well ID
Phase 1l - Hydrogeologic Characterization
Project & Groundwater Monitoring System Installation Owner

Proj. No.

San Miguel

Electric Cooperative, Inc.

Christine, TX
13438475.13'

Location

N. Coord. E. Coord. _2137627.82'

Screen: Type__Sch. 40 PVC Diam. 2.00"

Casing: Type__Sch. 40 PVC Diam. 2.00"

Top of Casing Elevation _298.36 '

Boring T.D.

Surface Elevation

14.67

1.Ft. btoc (2016-05-24

43.00'

Boring Diam. _6.00"
293.85' Ft. MSL Datum

Length
Length

) 2.Ft. bt

Depth to Water:

Drilling Company _Cascade Drilling, LLC Driller

Brigham Bradford

15.00'
28.00"

0.01"
0

Slot Size

Sump Length

4.51" NOTES

COORDINATES IN TEXAS SOUTH
CENTRAL STATE PLANE 4204 ORTHO
HGT NAVD88 COMPUTED USING
GEOID12B

Stickup

oc ( )

Sonic Drilling

Drilling Method Log By

Nick Houtchens

Elevation (Feet)
Depth (Feet)
Graphic Log

Well
Construction
Penetrometer

(TSF)
Lab Sample

Data

Description
Interval (Feet)

Description/Soil Classification
(Color, Texture, Structure)

293.85 2.25

B
bl
b
2l

>
S
>
IS

0.75

a 3.5

4 3.0

t 1.75

al| 2.75-3.5
AP-35_15-17
USCS: Fat Clay (CH)
AL: 100/27/73
-200 Sieve: 97.5

3.0-3.5

0-3

3-7

14-18

18-22

SILTY CLAY: Black (Gley-1 N 2.5); dry to damp; stiff; medium plasticity;
calcareous white stringers; minor organics (roots).

CLAYEY SAND: Light yellowish brown (2.5 Y 6/3); damp; fine grained;
loose; slight plasticity; minor silt content; minor hard compacted tan silty
clay pieces; trace gypsum crystals.

At 5' bgs: Occasional iron oxide staining, yellow silt stringers, and
gypsum crystals.

At 6' bgs: Reddish brown clayey silt lens (2").

At 6.25' bgs: Color change to brown (10 YR 5/3); increasing clay
content.

[~ CLAYEY SAND to SANDY CLAY: Light yellowish brown (2.5Y 6/3);
damp to moist; very fine to fine grained; dense; low plasticity.

At 7.5' bgs: Dark red silty clay layer (1").

At 7.75' bgs: Iron oxide staining; occasional yellow silt stringers.
CLAYEY SAND: Light brownish grey (10 YR 6/2); dry; very fine grained;
dense; slight plasticity; trace silt content; iron oxide staining; occasional
yellow silt stringers; trace gypsum crystal inclusions.

At 8.75' bgs: Dark red silty clay lens (2").

At 10.75' bgs: Abundant iron oxide staining.

At 11.5' bgs: Color change to brown (10 YR 5/3); medium dense to

loose.

CLAY: Light yellowish brown (2.5 Y 6/3); damp; medium stiff; very high
plasticity (fat); abundant iron oxide staining; trace yellow silt stringers;
trace gypsum seams.

At 14.5' bgs: Trace silt content to 15' bgs.

At 15' bgs: Non-cohesive grab sample collected from 15'-17' bgs.

At 17' bgs: Increasing silt content.

SILTY SANDY CLAY: Light yellowish brown (2.5 Y 6/3); damp; stiff; high
to very high plasticity (fat); sand content very fine grained; occasional
iron oxide staining; trace gypsum seams.
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Environmental Resources Management

AP-35

DRILLING LOG
Proj. No. _ 0346369 Boring/Well ID AP-35 Date Drilled _2016-04-28 SKETCH MAP
Phase 1l - Hydrogeologic Characterization ) ) )
Project & Groundwater Monitoring System Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. _43.00' Boring Diam. _6.00"
N. Coord. _13438475.13' E. Coord. _2137627.82' Surface Elevation 293.85"' Ft. MSL Datum
Screen: Type_ Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Slot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _28.00' Sump Length 0'
Top of Casing Elevation _298.36' Stickup _4.51"' NOTES
COORDINATES IN TEXAS SOUTH
Depth to Water: 1.Ft. btoc__14.67 (2016-05-24 ) 2.Ft. btoc ( ) CENTRAL STATE PLANE 4204 ORTHO
HGT NAVD88 COMPUTED USING
Drilling Company Cascade Drilling, LLC Driller Brigham Bradford GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
@ = D S § ) g
| 8| 8 2| 2~ = S 5’3
s w © 3 E S % % ol a= Description/Soil Classification
S | s S | 25| E n 8 o s (Color, Texture, Structure)
s 18| g 5| 5 g 35
3 |a| O ol & 3 Qg
0 £
20—t— At 20" bgs: Pale brown clayey sand lens to 20.5' bgs.
1 At 21' bgs: Trace iron oxide staining to 21.75' bgs.
] At 21.5' bgs: Minor gypsum crystals.
20 22-26.25 At 21.75' bgs: Increasing sand content.
_ CLAYEY SAND: Light yellowish brown (2.5Y 6/4); damp to moist; fine
grained; sub-angular; medium dense to dense; slight to low plasticity;
270 3.0 minor silt content; abundant iron oxide staining. Top of Transmissive
Sand Unit.
1 25 At 23.5' bgs: Color change to dark greenish grey (Gley-1 5GY 4/1);
damp; dense; abundant light grey silt stringers; occasional gypsum
. <0.25 seams.
<0.25 26.95-43 At 25.25' bgs: Black, hard organic lens (10 mm).
| ’ ’ At 25.5' bgs: Moist; loose; minor clay content (decreases with depth).
SAND: Dark greenish grey (Gley-1 5GY 4/1); moist; fine grained;
- sub-round; well sorted; loose; slight plasticity to non-plastic; trace clay
content (decreases with depth).
265 At 28' bgs: Wet; no clay content.
260
i At 37' bgs: Saturated.
i At 38' bgs: Medium dense to dense; silty clay to clay laminae (1 mm) to
| 41' bgs.
255 At 39' bgs: Very moist.
1 40

H:\DWG\F16\Log\0346369-AP-35.dwg 6/21/2016 4:51:20 PM

Page _ 2 of _3




AP-35

Environmental Resources Management

DRILLING LOG
Proj. No. _ 0346369 Boring/Well ID AP-35 Date Drilled _2016-04-28 SKETCH MAP
Phase Ill - Hydrogeologic Characterization ) ) )
Project & Groundwater Monitoring System Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. _43.00' Boring Diam. _6.00"
N. Coord. _13438475.13' E. Coord. _2137627.82' Surface Elevation 293.85" Ft. MSL Datum
Screen: Type_ Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Slot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _28.00' Sump Length 0'
Top of Casing Elevation _298.36 ' Stickup _4.51" NOTES
COORDINATES IN TEXAS SOUTH
Depth to Water: 1.Ft. btoc__14.67 (2016-05-24 ) 2.Ft. btoc ( ) CENTRAL STATE PLANE 4204 ORTHO
HGT NAVD88 COMPUTED USING
Drilling Company ~_Cascade Drilling, LLC Driler  Brigham Bradford GEOID12B
Drilling Method Sonic Drilling Log By Nick Houtchens
@ = D S § [ T
T I P 5 s3
e o 3 3 55 Eg a= Description/Soil Classification
S | s S | 25| E n 8 3 g (Color, Texture, Structure)
g 5] g 5 5 S Qg
3 |a| O ol & 3 Qg
i £
1 At 41' bgs: Dark greyish brown clay striations.
i T.D.=43.00"
250 _]
1 454
245 ]
1 50—
240 ]
1 55
2354 _]
1 60—
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Environmental Resources Management

AP-36

AP-36
DRILLING LOG

SKETCH MAP

Date Drilled 2016-04-27

0346369 Boring/Well ID
Phase 1l - Hydrogeologic Characterization
Project & Groundwater Monitoring System Installation Owner

Proj. No.

San Miguel

Electric Cooperative, Inc.

Christine, TX
13438468.90'

Location Boring T.D.

N. Coord. E. Coord. _2138091.77'  Surface Elevation

41.00'

Boring Diam. _6.00"
284.05" Ft. MSL Datum

Screen: Type__Sch. 40 PVC Diam. 2.00" Length

Casing: Type__Sch. 40 PVC Diam. 2.00" Length

Top of Casing Elevation _288.75"'
(.2016-05-24

1.Ft. btoc__6.75

Depth to Water:

Drilling Company _Cascade Drilling, LLC Driller

15.00'
25.50"

) 2.Ft. btoc

Brigham Bradford

Slot Size 0.01"

Sump Length 0'

4.70' NOTES

COORDINATES IN TEXAS SOUTH
CENTRAL STATE PLANE 4204 ORTHO
HGT NAVD88 COMPUTED USING
GEOID12B

Stickup

Sonic Drilling

Drilling Method Log By

Nick Houtchens

Elevation (Feet)
Depth (Feet)
Graphic Log

Well
Construction
Penetrometer

(TSF)
Lab Sample

Data

Description
Interval (Feet)

Description/Soil Classification
(Color, Texture, Structure)

284.055

b

0-4.5

>

0.5 456 —]

0.5

6-7

7-7.5
7.5-10

3.75

10-14.5

AP-36_12-14
USCS: Fat Clay (CH)
AL: 94/26/68
-200 Sieve: 92.4

3.75

14.5-19

>4.5

4.0
19-21

CLAY: Black (Gley-1 N 2.5); damp; stiff; high plasticity; white calcareous
nodules; minor organics (roots).

| CLAYEY SANDY SILT: Light grey (10 YR 7/2) heavily mottled with
brown and dark red; wet; medium dense to dense; low plasticity; sand
content very fine grained; iron oxide staining.

At 5.5' bgs: Intermixed silty sandy clay content.

CLAYEY SAND: Brown (10 YR 5/3) with dark red; damp; fine grained;
sub-round; medium dense; slight plasticity; minor silt content; iron oxide
staining; minor yellow silt stringers; trace gypsum crystals near 7' bgs.
SILTY CLAY: Weak red (10 R 5/3); dry; stiff to very stiff; low plasticity;
some very fine grained sand content; grey silt laminae throughout.
CLAYEY SAND: Brown (10 YR 5/3) with dark red; damp; very fine
grained; sub-round; loose; slight plasticity; minor silt content; iron oxide
staining.

At 8' bgs: Medium dense to dense; increasing silt content; trace yellow
silt stringers (to 9' bgs); trace gypsum crystals.

At 9.75' bgs: Increasing clay content.

At 9.9' bgs: Abundant gypsum crystals (up to 4 mm).

CLAY: Pale brown (10 YR 6/3); damp; very stiff; high to very high
plasticity (fat); trace very fine grained sand and silt content; occasional
iron oxide staining; trace yellow silt stringers; occasional gypsum seams.

At 12' bgs: Non-cohesive grab sample collected from 12'-14' bgs.

At 14.25' bgs: Large gypsum crystal nodule (40-50 mm).

SANDY CLAY: Pale brown (10 YR 6/3); damp; very stiff; high to very
high plasticity (fat); sand content very fine grained; occasional iron oxide
staining; trace yellow silt stringers.

At 17' bgs: Abundant iron oxide staining and gypsum crystals to 18’

bgs.

At 18' bgs: Increasing density.

SANDY CLAY to CLAYEY SAND: Brown (10 YR 5/3); damp; stiff; low to

slight plasticity; sand content fine grained; decreased sand content at
depth; occasional gypsum crystals. Dark greenish grey lens at 19' bgs

(1").
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Environmental Resources Management

AP-36

DRILLING LOG
Proj. No. _ 0346369 Boring/Well ID AP-36 Date Drilled _ 2016-04-27 SKETCH MAP
Phase 1l - Hydrogeologic Characterization ) ) )
Project & Groundwater Monitoring System Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. _41.00' Boring Diam. _6.00"
N. Coord. _13438468.90' E. Coord. _2138091.77' Surface Elevation 284.05' Ft. MSL Datum
Screen: Type_ Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Slot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _25.50' Sump Length 0'
Top of Casing Elevation _288.75' Stickup _4.70"' NOTES
COORDINATES IN TEXAS SOUTH
Depth to Water: 1.Ft. btoc__6.75 (2016-05-24 ) 2.Ft. btoc ( ) CENTRAL STATE PLANE 4204 ORTHO
HGT NAVD88 COMPUTED USING
Drilling Company Cascade Drilling, LLC Driller Brigham Bradford GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
@ = D S § ) g
L1813 2| e~ s s3
= w o 3 E S % % ol _‘c_i:/ Description/Soil Classification
S | s S | 25| E n 8 3 g (Color, Texture, Structure)
el 3| £ S| & ] Lo
2 || O O | a - 0g
0 £
1 At 20' bgs: Abundant iron oxide staining.
7] 5 21-22 CLAYEY SAND: Very dark greenish grey (Gley-1 10GY 3/1); damp; very
<0.25 fine grained; sub-round; medium dense; slight plasticity; occasional light
1 ' 22-41 grey silt stringers; trace black organic inclusions. Top of Transmissive
| Sand Unit.
SAND: Very dark greenish grey (Gley-1 10GY 3/1); moist; very fine
260 grained; sub-round; well sorted; very loose; non-plastic; trace silt
content.
<0.25 At 24' bgs: Color change to yellowish brown (10 YR 5/6); very moist;
i abundant iron oxide staining.
| At 25' bgs: Color change to greyish brown (2.5 Y 5/2); saturated.
At 26' bgs: Occasional iron oxide staining.
n At 28' bgs: Iron oxide stained lens (20 mm).
2554
At 30.5' bgs: Color change to dark greenish grey (Gley-1 5GY 4/1).
. At 31' bgs: Minor yellowish orange silt stringers to 33' bgs.
250
. >4:5 At 36' bgs: '
gs: Very dense clayey sand lens to 37' bgs.
1 <0.25
>4.5
245 At 39' bgs: Very dense clayey sand lens to 40' bgs.
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AP-36

Environmental Resources Management

DRILLING LOG
Proj. No. _ 0346369 Boring/Well ID AP-36 Date Drilled 2016-04-27 SKETCH MAP
Phase 1l - Hydrogeologic Characterization )
Project & Groundwater Monitoring System Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. _41.00' Boring Diam. _6.00"
N. Coord. _13438468.90' E. Coord. _2138091.77' Surface Elevation 284.05' Ft. MSL Datum
Screen: Type_ Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Slot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _25.50' Sump Length 0’
Top of Casing Elevation _288.75' Stickup _4.70"' NOTES
COORDINATES IN TEXA! TH
Depth to Water: 1.Ft. btoc__6.75 (2016-05-24 ) 2.Ft. btoc ( ) CENTRAL STATE PLANES4§(0)£L1J ORTHO
HGT NAVD88 COMPUTED USING
Drilling Company ~_Cascade Drilling, LLC Driler  Brigham Bradford GEOID12B
Drilling Method Sonic Drilling Log By Nick Houtchens
| 8| 8 P s s 3
w o =8 su E ® a— Description/Soil Classification
[ = o 2 Sw © © = =
.(% £ 5 = *g s 2 a 2 g (Color, Texture, Structure)
o S o)
3 < G S| & S Qg
0 £
T T.D.=41.00"
2404
4 45
235+ 1
- 50—
230+ 1
- 55—
2254 .
60—
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Environmental Resources Management

EP-31

Proj. No. 0346369 Boring/Well ID _EP-31 Date Drilled _2016-05-04 SKETCH MAP
Phase 1l - Hydrogeologic Characterization ) ) )
Project & Groundwater Monitoring System Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. _65.00' Boring Diam. _6.00"
N. Coord. _13440278.04' E. Coord. _2137553.92' Surface Elevation 313.23" Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Slot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _48.00' Sump Length 0'
Top of Casing Elevation _316.70" Stickup _3.47"' NOTES
COORDINATES IN TEXAS SOUTH
Depth to Water: 1.Ft. btoc__24.81 (2016-05-24 ) 2.Ft. btoc ( ) CENTRAL STATE PLANE 4204 ORTHO
HGT NAVD88 COMPUTED USING
Drilling Company Cascade Drilling, LLC Driller Brigham Bradford GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
T | = @ =
18| 8| 8| s 2 53
| T © 3 E % & % o _‘c_i%/ Description/Soil Classification
S | s S | 25| E n 8 3 g (Color, Texture, Structure)
el 3| g S| & ] Lo
2 o | O o | o - =
0 £
m
M2n4 0 3 A 0-5 SILTY CLAY: Black (Gley-1 N 2.5); minor organics (roots).
s [
] A A
h 4 A
310 a a
4 A
A A
N 4 h
A
1 3 h 0.5 5-8.5 CLAYEY SANDY SILT: Light yellowish brown (2.5 Y 5/3); dry to damp;
AA loose; slight plasticity; abundant hard compacted pieces of brown silty
E a clay; minor iron oxide staining; occasional gypsum crystals and trace
3 gypsum seams.
] A
A
3054 A“ CLAYEY SILT: Brown (7.5 YR 5/4); dry to damp; medium dense; slight
a 15 8.5-11 to low plasticity; trace sand content; occasional yellow silt stringers.
| ] p 4 p At 9' bgs: Color change to reddish brown (5 YR 4/4); occasional iron
| “) . oxide staining.
1 10+ a a At 10" bgs: No iron oxide staining or yellow silt stringers; occasional
p 4 p light grey silt stringers and gypsum crystals.
s a] <0.25 11-15.5— i
7] w h ¥ T~ INTERBEDDED CLAYEY SILT AND SAND: Reddish brown (5 YR 5/3)
] A A clayey silt with light brown (7.5 YR 6/3) sand; damp; clayey silt content is
7] “A‘ “A very dense, low plasticity, and fractures along planar surfaces; sand
300 ] w h content is very fine grained, loose, and non-plastic; increased clay
f‘ AA content at depth; abundant iron oxide staining; occasional yellow silt
| a a stringers.
. X 3 At 13' bgs: Clayey silt partially compacted.
1 15 ;A‘ AA At 14' bgs: Sand color changes to white (White 7.5 YR 6/3).
] a| <0.25 15.5-32 CLAYEY SANDY SILT: Reddish brown (5 YR 5/3); damp; loose; low to
- *A‘ “A slight plasticity; intermixed with hard silty clay; abundant iron oxide
w h staining.
E a a At 15.75' bgs: Decreased hard silty clay content to 16.25' bgs.
P 4 p At 16' bgs: Minor iron oxide staining.
295 | * ) . At 17" bgs: Decreased hard silty clay content.
a a At 17.75' bgs: Abundant iron oxide staining to 18.25' bgs.
- h 4 3 At 18' bgs: Occasional tan silty sand stringers. At 19' bgs: Abundant
20 1A 4 L) iron oxide staining.
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Environmental Resources Management

EP-31

Proj. No. 0346369 Boring/Well ID _EP-31 Date Drilled _2016-05-04 SKETCH MAP
Phase 1l - Hydrogeologic Characterization ) ) )
Project & Groundwater Monitoring System Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. _65.00' Boring Diam. _6.00"
N. Coord. _13440278.04' E. Coord. _2137553.92' Surface Elevation 313.23" Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Siot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _48.00' Sump Length 0'
Top of Casing Elevation _316.70" Stickup _3.47"' NOTES
COORDINATES IN TEXAS SOUTH
Depth to Water: 1.Ft. btoc__24.81 (2016-05-24 ) 2.Ft. btoc ( ) CENTRAL STATE PLANE 4204 ORTHO
HGT NAVD88 COMPUTED USING
Drilling Company Cascade Drilling, LLC Driller Brigham Bradford GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
@ = D S § ) g
183 |_%| ¢t : 8¢
s w o 3 E S % % ol a= Description/Soil Classification
S | s S | 25| E n 8 o s (Color, Texture, Structure)
SN - g g5
3 |a| O ol & 3 Qg
0 £
] At 21' bgs: Minor to trace iron oxide staining; occasional yellow silt
stringers.
2904 At 23' bgs: Trace hard silty clay content; occasional tan clayey sand
stringers.
] At 24' bgs: Moist; increasing clay content.
| At 25' bgs: Color change to brown (7.5 YR 5/3); minor hard silty clay
content; abundant sand lenses (to 26' bgs); minor iron oxide staining;
- occasional yellow silt stringers.
At 26.5' bgs: Reddish brown clayey silt lens; occasional iron oxide
— staining; minor yellow silt stringers.
At 27' bgs: Damp; trace iron oxide staining and yellow silt stringers.
285 At 28' bgs: Non-cohesive grab sample collected from 28'-30' bgs.
At 29’ bgs: Occasional hard silty clay content and iron oxide staining.
, At 30’ bgs: Very dense, reddish brown fat clay lens to 30.25’ bgs, from
30.75-31’ bgs, and from 31.5’-31.75’ bgs. Minor iron oxide staining to
7] 32’ bgs.
- >4.5 32-38 CLAY: Reddish brown (5 YR 4/3); damp; very stiff; very high plasticity
(fat); trace silt content (decreases with depth); occasional iron oxide
280 staining and tan silt stringers.
_ At 35' bgs: Color change to brown (10 YR 5/3).
] At 36' bgs: Non-cohesive grab sample collected from 36'-38' bgs.
EP-31_36-38
i USC'S: Fat Clay (CH) At 37' bgs: Gypsum seam (20 mm).
I-Aszol(s)i?e\{ez-Sg/QS; At 37.5' bgs: very dark greenish grey layer (2").
275 <0.25 T 38-41 CLAY: Dark greenish grey (Gley-1 10GY 4/1); moist; soft; medium

plasticity; occasional hard compacted clay pieces.
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Environmental Resources Management

EP-31

DRILLING LOG
Proj. No. 0346369 Boring/Well ID _EP-31 Date Drilled _2016-05-04 SKETCH MAP
Phase 1l - Hydrogeologic Characterization ) ) )
Project & Groundwater Monitoring System Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. _65.00' Boring Diam. _6.00"
N. Coord. _13440278.04' E. Coord. _2137553.92' Surface Elevation 313.23" Ft. MSL Datum
Screen: Type_ Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Slot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _48.00' Sump Length 0'
Top of Casing Elevation _316.70" Stickup _3.47"' NOTES
COORDINATES IN TEXAS SOUTH
Depth to Water: 1.Ft. btoc__24.81 (2016-05-24 ) 2.Ft. btoc ( ) CENTRAL STATE PLANE 4204 ORTHO
HGT NAVD88 COMPUTED USING
Drilling Company Cascade Drilling, LLC Driller Brigham Bradford GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
3 | = 5 =
18| 8| s|¢c._ 2 53
| T © 3 E % & % o _‘c_i%/ Description/Soil Classification
S | s S | 25| E n 8 3 g (Color, Texture, Structure)
el 3| £ S| & ] Lo
o |ao| o O | a - 0g
0 £
i At 40.5' bgs: light yellowish brown layer (1"); silt stringers.
] 0.25-0.5 SILTY SANDY CLAY: Dark greenish grey (Gley-1 10GY 4/1); moist; soft;
low plasticity; sand content very fine grained; occasional hard compacted
E clay pieces; occasional light grey silt stringers.
<0.25 42.5-50 CLAYEY SAND: Dark greenish grey (Gley-1 10GY 4/1); damp to moist;
2704 very fine grained; loose; slight to low plasticity; minor to trace silt;
occasional hard compacted pieces; minor light grey silt stringers. Top of
7] Transmissive Sand Unit.
i At 45.5' bgs: Increasing clay content.
| At 45.75' bgs: Color change to brown (7.5 YR 4/4); decreasing clay
content.
_ At 47' bgs: Decreasing clay content.
265 At 48' bgs: Occasional sand lenses to 50' bgs.
At 48.25' bgs: Dark reddish brown layer to 48.5' bgs.
] At 49' bgs: Occasional yellow silt lamina.
i <0.25 50-57 SAND: Olive grey (5 Y 5/2); wet; fine grained; sub-round; well sorted;
loose; non-plastic.
_ At 52' bgs: Saturated.
260
] At 55' bgs: Very fine grained.
At 56.25' bgs: Color change to dark greenish grey (Gley-1 10GY 4/1).
7] 0.25
P SILTY SAND: Dark greenish grey (Gley-1 10GY 4/1); very moist; very
y 1.0-1.25 57-59 fine grained; sub-round; loose to medium dense; non-plastic to slightly
plastic.
255+ At 58.75' bgs: Trace clay.
| 20 59-60.75 -1 SANDY CLAY: Dark greenish grey (Gley-1 10GY 4/1); very moist;
' medium stiff; low to medium plasticity; sand content very fine grained;
60 trace silt content.
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Environmental Resources Management

EP-31

DRILLING LOG
Proj. No. 0346369 Boring/Well ID _EP-31 Date Drilled _2016-05-04 SKETCH MAP
Phase 1l - Hydrogeologic Characterization ) ) )
Project & Groundwater Monitoring System Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. _65.00' Boring Diam. _6.00"
N. Coord. _13440278.04' E. Coord. _2137553.92' Surface Elevation 313.23" Ft. MSL Datum
Screen: Type_ Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Slot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _48.00' Sump Length 0'
Top of Casing Elevation _316.70" Stickup _3.47"' NOTES
COORDINATES IN TEXAS SOUTH
Depth to Water: 1.Ft. btoc__24.81 (2016-05-24 ) 2.Ft. btoc ( ) CENTRAL STATE PLANE 4204 ORTHO
HGT NAVD88 COMPUTED USING
Drilling Company Cascade Drilling, LLC Driller Brigham Bradford GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
@ = D S .§ ) c %)T
8| 3 g 2~ E S PR
s w © T3 S % % ol a= Description/Soil Classification
S | s S | 25| E n 8 o s (Color, Texture, Structure)
SN - g g5
3 |a| O ol & 3 Qg
0 £
| 60
0.25 60.75-63 | SILTY SAND: Dark greenish grey (Gley-1 10GY 4/1); very moist; very
7] 10'255 fine grained; sub-round; loose; slight plasticity.
’ At 61.5' bgs: Medium dense.
7] At 62' bgs: Dense, high plasticity sandy clay layer laminated with grey
250 <0.25 63-65 ~ silt to 62.75' ng . . . .
[~ SAND: Dark greenish grey (Gley-1 10GY 4/1); very moist; fine grained;
i sub-round; well sorted; loose; non-plastic.
2.5 At 64.5' bgs: Medium dense.
1 67 T.D.=65.00"
2454 7
| 70—
2404 7
| 75—
2354 7
80—
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Environmental Resources Management

EP-32

Proj. No. _ 0346369 Boring/Well ID EP-32 Date Drilled __2016-05-04
Phase Il - Hydrogeologic Characterization . . . SKETCH MAP
Project & Groundwater Monitoring System Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. _52.50' Boring Diam. _6.00"
N. Coord. _13440120.60' E. Coord. _2139563.40' Surface Elevation 273.26' Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Siot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _26.00' Sump Length 0'
Top of Casing Elevation _277.44"' Stickup _4.18" NOTES
COORDINATES IN TEXAS SOUTH
Depth to Water: 1.Ft. btoc__1.57 (2016-05-24 ) 2.Ft. btoc ( ) CENTRAL STATE PLANE 4204 ORTHO
HGT NAVD88 COMPUTED USING
Drilling Company Cascade Drilling, LLC Driller Brigham Bradford GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
o | = o c | & ° =
) + Qo
T I g2~ S 58 o .
pus w © T3 S 5 % Ju sw Description/Soil Classification
S| s S | 2% | 2E n 8 5 (Color, Texture, Structure)
g1 e 8 5| & G 8 g
1) o (O] O | a 4 ol
w £
m
%7 0 3 [ 0-5 | SILTY CLAY: Very dark greyish brown (10 YR 3/2); stiff; high plasticity;
A:A: A}: occasional white calcareous concretions; minor organics (roots).
s [
] a a
h 4 A
2704 A a
4 A
A A
N 4 h
A A
] 5 w L | 1.5-2.0 5-17 | SILTY CLAY: Very dark grey (10 YR 3/1); damp to moist; medium stiff;
A‘ AA very high plasticity (fat); trace white calcareous concretions to 7' bgs;
. R N trace organics (roots) -to 7.5' bgs.
p 4 A
] a a At 7' bgs: Trace to minor light yellowish brown mottling.
* 4 r At 7.5' bgs: Trace gypsum nodules.
265 vl At 8' bgs: Color change to dark greyish brown (10 YR 4/2) with trace
a a mottling; occasional black nodules.
_ 4 p At 9' bgs: Color change to greyish brown (10 YR 5/2).
A A
4 10 1 [a] 1.25
p 4 A
1 a al 1.0
4 A
A A
] p 4 A
A A
2.0
25 £P-32 14-16 At 13.75' bgs: Increased yellowish brown mottling; occasional gypsum
i nodules.
USCs: Fat Clay with At 14" bgs: Cohesive sample (Shelby tube) collected from 14'-16' bgs.
195 Sand (CH) At 14.5" bgs: Color change to light yellowish brown (2.5 Y 6/3) with
1 '75 2'60 2.2/2_1;142 abundant greyish brown mottling; occasional gypsum crystal lenses.
2‘ 25 Permeabi:?tvéls 48;<10'9 At 15.5' bgs: Trace very fine grained sand content.
275 vie At 16' bgs: Occasional dark brown mottling; abundant gypsum crystal
' 17-20{  nodules.
At 16.5' bgs: Increasing sand content.
SANDY CLAY: Light yellowish brown (2.5Y 6/3); damp; medium stiff to
stiff; very high plasticity (fat); sand content very fine grained; trace iron
oxide staining; occasional black nodules; abundant gypsum crystals.
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Environmental Resources Management

Proj. No. _ 0346369 Boring/Well ID EP-32

EP-32
DRILLING LOG

Date Drilled 2016-05-04

Phase 1l - Hydrogeologic Characterization
Project & Groundwater Monitoring System Installation Owner

San Miguel Electric Cooperative, Inc.

SKETCH MAP

Christine, TX
13440120.60'

Location Boring T.D.

N. Coord. E. Coord. _2139563.40' Surface Elevation

52.50

Boring Diam. _6.00"
273.26"' Ft. MSL Datum

Screen: Type__Sch. 40 PVC Diam. 2.00" Length

Casing: Type__Sch. 40 PVC Diam. 2.00" Length

Top of Casing Elevation _277.44"'
(.2016-05-24

1.Ft. btoc__1.57

Depth to Water:

Drilling Company _Cascade Drilling, LLC Driller

15.00'
26.00"

) 2.Ft. btoc

Brigham Bradford

Slot Size 0.01"

Sump Length 0'

4.18"' NOTES

COORDINATES IN TEXAS SOUTH
CENTRAL STATE PLANE 4204 ORTHO
HGT NAVD88 COMPUTED USING
GEOID12B

Stickup

Sonic Drilling

Drilling Method Log By

Nick Houtchens

Graphic Log
Well
Construction
Penetrometer
(TSF)

Lab Sample
Data
Description
Interval (Feet)

Elevation (Feet)
Depth (Feet)

Description/Soil Classification
(Color, Texture, Structure)

20-20.75
20.75-
21.25

21.25-24

24-32

EP-32_25-26
USCS: Silty Sand (SM)
AL: Non-Plastic
-200 Sieve: 14.5

32-34

34-36.25

36.25-42

40

SANDY CLAY: Light yellowish brown (2.5 Y 6/3); damp to moist; medium
stiff; medium to high plasticity; sand content very fine grained,
occurrence increases with depth; occasional iron oxide staining; minor
black nodules; abundant gypsum crystals.
CLAYEY SAND: Light brownish grey (2.5 Y 6/2); moist; very fine
grained; sub-round; medium dense; low to slight plasticity; trace silt;
abundant iron oxide staining; minor black nodules; trace gypsum
crystals. Top of Transmissive Sand Unit.

At 21' bgs: Color change to greenish grey (Gley-1 10GY 6/1);

occasional black nodules.
SILTY SAND: Very dark greenish grey (Gley-1 10GY 6/1); very moist;
very fine grained; sub-round; medium dense; slight plasticity; trace clay;
minor light grey silt stringers; trace black nodules; occasional black
staining.

At 22' bgs: Dense; abundant black nodules and staining.

At 22.75' bgs: Decreasing silt content.

At 23' bgs: Medium dense; no black nodules and staining.

At 23.5' bgs: Wet.
SAND: Dark greenish grey (Gley-1 10GY 4/1); wet; very fine to fine
grained; sub-round; well sorted; loose; non-plastic; trace silt to 24.25'
bgs.

At 25' bgs: Non-cohesive grab sampled collected from 25'-26' bgs.

At 27' bgs: Sand content fine grained.

At 31.5' bgs: Minor silt content; black silt laminae to 31.6' bgs.
SILTY SAND: Dark greenish grey (Gley-1 10GY 4/1); wet; very fine
grained; sub-round; loose; non-plastic to slightly plastic.

At 32.5' bgs: Trace clay content to 32.75' bgs.

At 33.5' bgs: Stiff, high plasticity sandy clay layer (1"); thin light grey silt

laminae.
CLAYEY SAND to SANDY CLAY: Very dark greenish grey (Gley-1 10GY
3/1); moist; very fine grained; sub-round; dense; low plasticity; minor silt
content.

At 34.5' bgs: Occasional light grey to grey silt laminae (<1 mm).

At 35' bgs: Dense.

At 35.5' bgs: Abundant light grey silt laminae.
SAND: Very dark greenish grey (Gley-1 10GY 3/1); very moist to wet;

fine grained; sub-round; well sorted; medium dense; slight plasticity;
intermixed with dense, medium to high plasticity, brown silty clay; minor
light grey silt stringers to 36.4' bgs.

At 38' bgs: Light grey silt stringers to 38.25' bgs.
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Environmental Resources Management

EP-32

DRILLING LOG
Proj. No. _ 0346369 Boring/Well ID EP-32 Date Drilled _2016-05-04
Phase Il - Hydrogeologic Characterization . . . SKETCH MAP
Project & Groundwater Monitoring System Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. _52.50' Boring Diam. _6.00"
N. Coord. _13440120.60' E. Coord. _2139563.40' Surface Elevation 273.26' Ft. MSL Datum
Screen: Type_ Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Slot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _26.00' Sump Length 0'
Top of Casing Elevation _277.44"' Stickup _4.18" NOTES
COORDINATES IN TEXAS SOUTH
Depth to Water: 1.Ft. btoc__1.57 (2016-05-24 ) 2.Ft. btoc ( ) CENTRAL STATE PLANE 4204 ORTHO
HGT NAVD88 COMPUTED USING
Drilling Company Cascade Drilling, LLC Driller Brigham Bradford GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
o | = o c | & ° =
) + Qo
T I g2~ S 68 o .
s w © T3 S5 % Ju sw Description/Soil Classification
S| s S | 2% | 2E n 8 5 (Color, Texture, Structure)
Sl g| g 5|5 g 85
) a ©) (&) o - o g
(11| —_
i -42.0-2.5
At 39' bgs: Trace black nodules and staining.
i At 39.5' bgs: Dense.
At 40' bgs: Medium dense.
| 1.5-2.0 42-43.5 At 41.5' bgs: Increasing clay content.
At 41.75' bgs: Occasional gypsum crystal nodules.
2304 >45 CLAYEY SAND: Very dark greenish grey (Gley-1 5GY 3/1); moist; very
>4.5 43.5-46 | fine grained; sub-round; medium dense, low plasticity; intermixed with
] 4.0 dense, medium to high plasticity, brown silty clay; abundant light grey to
grey silt stringers; occasional tan silt stringers; trace black nodules.
] 3.5 At 43' bgs: Very dense.
45 SANDY SILTY CLAY: Very dark greenish grey (Gley-1 5GY 3/1); damp;
1 ’ 46-52.5 | very stiff; medium plasticity (increases with depth); sand content very
fine grained; abundant grey silt to very fine grained silt stringers; trace
1 black nodules.
At 45' bgs: Dense.
225+ >4.5 EP-32 51525 CLAY: Greenish black (Gley-1 5GY 2.5/1); damp; very stiff; very high
45 USCS: Fat Clay (CH) plasticity (fat); thin grey silty to very fine grained sand laminae to 47' bgs.
1 AL: 100/27/73 Top of Basal Clay Unit.
-200 Sieve: 94.4 At 47.5' bgs: Abundant tan silt stringers.
7] Permeability: 6.76x10°° At 50' bgs: Occasional tan silt stringers.
] At 51' bgs: Cohesive sample (California modified split spoon) collected
from 51'-52.5' bgs.
T.D.=52.50"
220+ 7
| 55—
215 7
60—
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Environmental Resources Management

EP-33

Proj. No. _ 0346369 Boring/Well ID EP-33 Date Drilled __2016-05-03
Phase III - Hydrogeologic Characterization _ _ ' SKETCH MAP
Project & Groundwater Monitoring System Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. _41.00' Boring Diam. _6.00"
N. Coord. _13439793.23' E. Coord. 2139563.41' Surface Elevation 273.66"' Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Siot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _26.00' Sump Length 0'
Top of Casing Elevation _278.00"' Stickup _4.34"' NOTES
COORDINATES IN TEXAS SOUTH
Depth to Water: 1.Ft. btoc__0.90 (2016-05-24 ) 2.Ft. btoc ( ) CENTRAL STATE PLANE 4204 ORTHO
HGT NAVD88 COMPUTED USING
Drilling Company Cascade Drilling, LLC Driller Brigham Bradford GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
@ = D S § ) g
g A 2| 2~ = S 5’3
pus w © 3 E S % % ol a= Description/Soil Classification
S | s S | 25| E n 8 o s (Color, Texture, Structure)
SN - g g5
3 |a| O ol & 3 Qg
0 £
m
213664 0 3 [ 0-6 SILTY CLAY: Very dark greyish brown (10 YR 3/2); damp; stiff; high
s A:A: A}: plasticity; minor white calcareous concretions and organics (roots).
N a a 52
A A
n h h
A A
270 9 3
A A
| 4 A
5 L) 17| 05-0.75 At 5' bgs: Color change to dark greyish brown (10 YR 4/2) with minor
E A A black mottling; moist to very moist; soft; medium plasticity; occasional
N “A 6-9~_| white calcareous concretions.
T h h [~No Recovery
- a a
] p 4 A
—] a a
p 4 A
265 a a 20
: p : 9-16 SILTY CLAY: Dark greyish brown (10 YR 4/2) with minor light yellowish
1 10 f‘ AA brown mottling; mo_ist; medium stiff; very high plasticity (fat); minor white
a a calcareous concretions.
] p 4 A
a AA At 11' bgs: Occasional gypsum seams.
N A N
p 4 A
] A A
A‘ ‘A At 13' bgs: Increasing yellowish brown mottling; trace grey mottling.
260+ w h EP-33 1618 At 14.5' bgs: Abundant mottling.
a a USCS: San At 15" bgs: Gradual color change to light olive brown (2.5 Y 5/3).
w X : Sandy Lean \ - ) : o . .
- Clay (cL) At 15.5' bgs: Trace very fine grained sand content; increasing silt
15 f‘ f AL: 42/18/24 content; occasional white silt stringers.
2.0 -200 Sieve: 60.0 SANDY CLAY: Light olive brown (2.5 Y 5/3) with trace greenish grey
16-19.5 mottling; damp; medium stiff; very high plasticity (fat); sand content very
fine grained; minor iron oxide staining (to 18' bgs). Occasional black
nodules and abundant gypsum seams at 16.25' bgs. Non-cohesive grab
sample collected from 16'-18' bgs.
At 19' bgs: Increasing sand content; occasional iron oxide staining.
SANDY CLAY: Pale olive (5 Y 6/3); damp to moist; stiff; medium to low
3.0-3.5 19.5-21 plasticity; sand content very fine grained and occurrence increases with
depth; occasional iron oxide staining; minor gypsum inclusions.

H:\DWG\F16\Log\0346369-EP-33.dwg 6/21/2016 4:54:25 PM

3

Page _ 1 of




Environmental Resources Management

EP-33

DRILLING LOG
Proj. No. _ 0346369 Boring/Well ID EP-33 Date Drilled __2016-05-03
Phase Il - Hydrogeologic Characterization _ _ ' SKETCH MAP
Project & Groundwater Monitoring System Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. _41.00' Boring Diam. _6.00"
N. Coord. _13439793.23' E. Coord. 2139563.41' Surface Elevation 273.66"' Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Siot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _26.00' Sump Length 0'
Top of Casing Elevation _278.00"' Stickup _4.34"' NOTES
COORDINATES IN TEXAS SOUTH
Depth to Water: 1.Ft. btoc__0.90 (2016-05-24 ) 2.Ft. btoc ( ) CENTRAL STATE PLANE 4204 ORTHO
HGT NAVD88 COMPUTED USING
Drilling Company Cascade Drilling, LLC Driller Brigham Bradford GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
T | = @ =
18| 8| s|¢c._ 2 53
= w o 3 E % % % ol _‘c_i%/ Description/Soil Classification
2|ls| & | 38| 3L 3 3 g (Color, Texture, Structure)
el 3| £ S| & ] Lo
2 o | O o | o - =
W £
<0.25 21-23.5
] 2.25 CLAYEY SAND: Pale olive (5 Y 6/3); damp to moist; very fine grained;
sub-round; loose to medium dense; slight plasticity; trace silt content;
— >4.5 increased clay content from 21.25'-21.75' bgs. Top of Transmissive Sand
Unit.
250- 1.5-2.0 23.5-25 At 21.5' bgs: Abundant iron oxide staining.
At 22.25' bgs: Color change to dark greenish grey (Gley-1 5GY 4/1),
E very dense.
<0.25 25-32\ | \SILTY SAND: Dark greenish grey (Gley-1 5GY 4/1); very moist; very fine
7] grained; sub-round; medium dense; slight plasticity; dark brown and
black staining to 24' bgs.
7] At 24' bgs: Wet.
1 SAND: Dark greenish grey (Gley-1 10GY 4/1); wet; very fine grained;
sub-round; well sorted; loose; non-plastic.
245 At 26' bgs: Saturated;
At 28' bgs: Wet.
- At 31.5' bgs: Minor silt content.
<0.25 32-33.5 SILTY SAND: Dark greenish grey (Gley-1 10GY 4/1); wet; very fine
T grained; sub-round; loose; non-plastic to slightly plastic.
240 2.0 33.5-38 CLAYEY SAND: Dark greenish grey (Gley-1 10GY 4/1); wet; very fine
grained; sub-round; medium dense; low plasticity.
7 4.25 At 34.75' bgs: Light grey silt lamina. Very dense, high plasticity silt clay
| 2.0 lens from 34.8'-35' bgs.
7] At 36.75' bgs: very fine grained, sub-round, well sorted sand lens to 37"
4 1.5 bgs.
20 38-41 SAND: Dark greenish grey (Gley-1 10GY 4/1); wet; very fine grained;
2354 well sorted; medium dense; slight plasticity; intermixed with dark
brownish grey silty clay.
1 40
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Environmental Resources Management

EP-33

DRILLING LOG
Proj. No. _ 0346369 Boring/Well ID EP-33 Date Drilled 2016-05-03
Phase Il - Hydrogeologic Characterization SKETCH MAP
Project & Groundwater Monitoring System Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. _41.00' Boring Diam. _6.00"
N. Coord. _13439793.23' E. Coord. _2139563.41' Surface Elevation 273.66" Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Slot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _26.00' Sump Length 0'
Top of Casing Elevation _278.00"' Stickup _4.34" NOTES
COORDINATES IN TEXA! TH
Depth to Water: 1.Ft. btoc__0.90 (2016-05-24 ) 2.Ft. btoc ( ) CENTRAL STA‘?’E PLANES4§(0)£[1J ORTHO
HGT NAVD88 COMPUTED USING
Drilling Company ~_Cascade Drilling, LLC Driler  Brigham Bradford GEOID12B
Drilling Method Sonic Drilling Log By Nick Houtchens
@ = j=d < .§ [0} c %)T
L8] 3 2| g~ 5 S o
w o =5 s E ® a< Description/Soil Classification
[ = o 2 Sw © © = =
ie) £ S =45 o= »n A [SH) (Color, Texture, Structure)
®© Q © c c Q 8 c
i (0]
s | 8|0 S| & S Qg
| =
40
T.D.=41.00"'
230
1 45—
225
1 s0
220
1 55
215+
1 e0
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Environmental Resources Management

EP-34

Proj. No. _ 0346369 Boring/Well ID EP-34 Date Drilled 2016-05-03
Phase Il - Hydrogeologic Characterization _ _ ' SKETCH MAP
Project & Groundwater Monitoring System Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. _53.50' Boring Diam. _6.00"
N. Coord. _13439467.18' E. Coord. _2139561.39' Surface Elevation 274.62' Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Siot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _31.00' Sump Length 0'
Top of Casing Elevation _278.71"' Stickup _4.09' NOTES
COORDINATES IN TEXAS SOUTH
Depth to Water: 1.Ft. btoc__0.99 (2015-05-24 ) 2.Ft. btoc ( ) CENTRAL STATE PLANE 4204 ORTHO
HGT NAVD88 COMPUTED USING
Drilling Company ~_Cascade Drilling, LLC Driler  Brigham Bradford GEOID12B
Drilling Method Sonic Drilling Log By Nick Houtchens
T | = 5 =
18| 8| 8| s 2 53
|| 2|58 65 £ L Description/Soil Classification
S | s S | 25| E n 8 3 g (Color, Texture, Structure)
g ) o 5 5 S )
o |ao | o o | a - 0g
i £
m
24624 0 4 A 0-12 SILTY CLAY: Black (7.5 YR 2.5/1); stiff; high plasticity; minor white
N {A: A}: calcareous concretions; minor organics (roots).
7 a a 52
A A
] h 4 A
A A
- 4 A
A A
270+ NN
5 h 4 h At 5' bgs: Very moist (decreasing moisture with depth); soft to medium
T A AA stiff; medium to high plasticity; occasional white calcareous concretions.
A A
AAA AA 1 0
] p 4 A
A A
p 4 A
7 A A
4 p 2.0 At 9' bgs: No organic content.
265 4 4
10 h 4 A
] ;A‘ AA At 11' bgs: Decreasing silt content; high plasticity.
A A
i 1 p SANDY SILTY CLAY: Brown (10 YR 5/3); damp; medium stiff; high to
,,,,,,,,,, A‘ AA 2.0 12-13 very high plasticity (fat); sand content very fine grained; occasional white}
] a a calcareous nodules and gypsum stringers.
N ‘A 1.0 13-16 —1— CLAYEY SAND: Light yellowish brown (2.5 Y 6/3); damp; very fine
s ) h grained; sub-round; loose; slight plasticity; minor silt content; occasional
a a white silt stringers. Sandy clay lens (3") at 13' bgs.
260+ R 05 At 15.5' bgs: Sandy clay lens (3").
i N “A ' SANDY CLAY to SANDY CLAY: Light yellowish brown (2.5 Y 6/3); damp
) h 15 16-17 to moist; soft to medium stiff; low plasticity; sand content fine grained;
] a a occasional iron oxide staining; occasional white silt stringers; minor
4 A
A Al 225 17-22.5 gypsum crystal nodules.
T 4 3 EP-34 18-20 At 16.8' bgs: Medium to coarse grained, sub-round, well sorted, wet
A 2l 25 o Far e layey sand lens
) N USCS: Fat Clay Clayey .
7] a a 3.0 with Sand (CH) SANDY CLAY: Light yellowish brown (2.5 Y 6/3); damp; medium stiff;
2 4 p : AL: 91/25/66 very high plasticity (fat); minor silt content; abundant iron oxide staining;
255 20 NN ° - -200 Sieve: 71.4 minor organic black staining; abundant gypsum crystal nodules.
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Environmental Resources Management

EP-34

Proj. No. _ 0346369 Boring/Well ID EP-34 Date Drilled __2016-05-03
Phase Il - Hydrogeologic Characterization _ _ ' SKETCH MAP
Project & Groundwater Monitoring System Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. 53.50'  Boring Diam. _6.00"
N. Coord. _13439467.18' E. Coord. 2139561.39' Surface Elevation 274.62"' Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Slot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _31.00' Sump Length 0'
Top of Casing Elevation _278.71' Stickup _4.09' NOTES
COORDINATES IN TEXAS SOUTH
Depth to Water: 1.Ft. btoc__0.99 (2015-05-24 ) 2.Ft. btoc ( ) CENTRAL STATE PLANE 4204 ORTHO
HGT NAVD88 COMPUTED USING
Drilling Company Cascade Drilling, LLC Driller Brigham Bradford GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
T | = o} =
18| 8| s|¢c._ 2 53
| T © 3 E % & % o _‘c_i%/ Description/Soil Classification
2|ls| & | 38| 3L 3 3 g (Color, Texture, Structure)
el 3| £ S| & ] Lo
2 o | O o | o - =
0 £
20—- EP-34_20-22
. ) USCS: S F
3.25 > zaya(rz% o At 18' bgs: Non-cohesive grab sample collected from 18'-20' bgs.
i AL: 60/20/ 40 At 19.25' bgs: Gypsum seam (3 mm).
200 Sieve: 51.7 At 20' bgs: Cohesive sample (Shelby tube) collected from 20'-22' bgs.
| <0.25 | Permeability: 1.30x10° |55 504 At 19.75' bgs: Medium grained, sub-angular, well sorted sand lens (1").
EP-34 23-24 : At 21' bgs: Stiff.
i 3.5 | uscs: Clayey Sand (SC) SANDY CLAY: Light olive brown (2.5 Y 5/4); moist; soft to medium stiff
>4.5 AL: 36/17/19 24-27 with depth; medium plasticity; sand content very fine grained; iron oxide
2504 -200 Sieve: 37.5 staining; occasional yellow silt stringers.
25 EP-34_24-25 At 23' bgs: Non-cohesive grab sample collected from 23'-24' bgs.
- USCS: Clayey Sand (SC) At 23.5' bgs: Occasional grey mottling; stiff; increasing sand content;
4.0 AL: 38/18/20 abundant iron oxide staining; abundant silt sand stringers.
g -200 Sieve: 36.3 CLAYEY SAND: Very dark greenish grey (Gley-1 10GY 3/1); damp; very
1.25-1.5 EP-34_27-29 27-34.5 fine grained; sub-round; very dense; slight plasticity; trace silt content.
N USCS: Silty Sand (SM) Dense, medium plasticity sandy clay lens (3"); occasional light grey silt
AL: Non-plastic stringers. Top of Transmissive Sand Unit. Non-cohesive grab sample
7 -200 Sieve: 13.9 collected from 24'-25' bgs.
At 24.5' bgs: Occasional black organic nodules.
245+ At 26.5' bgs: Dark brown to black staining (1"); decreasing clay content.
| SAND: Very dark greenish grey (Gley-1 10GY 3/1); wet; fine grained;
sub-round; well sorted; medium dense to loose; non-plastic.
| Non-cohesive grab sample collected from 27'-29' bgs.
E At 32.5' bgs: Minor silt content.
2404 1.0 34.5-37 SILTY SAND: Very dark greenish grey (Gley-1 10GY 3/1); wet; very fine
35 grained; sub-round; loose to medium dense; slight plasticity; minor to
7] trace clay content.
1.5
4.0-4.5 37-39 CLAYEY SILTY SAND: Very dark greenish grey (Gley-1 10GY 3/1); very
. moist; very fine grained; sub-round; dense; low plasticity; increasing clay
content at depth.
0.75 39-39.5 SAND: Very dark greenish grey (Gley-1 10GY 3/1); very moist;
235 25 39.5-47 fine-grained; sub-round; well sorted; loose; non-plastic.
40 (For description see next page)
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Environmental Resources Management

EP-34

DRILLING LOG
Proj. No. _ 0346369 Boring/Well ID EP-34 Date Drilled 2016-05-03
Phase Il - Hydrogeologic Characterization _ _ ' SKETCH MAP
Project & Groundwater Monitoring System Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. _53.50' Boring Diam. _6.00"
N. Coord. _13439467.18' E. Coord. _2139561.39'  Surface Elevation 274.62' Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Slot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _31.00' Sump Length 0'
Top of Casing Elevation _278.71"' Stickup _4.09' NOTES
COORDINATES IN TEXAS SOUTH
Depth to Water: 1.Ft. btoc__0.99 (2015-05-24 ) 2.Ft. btoc ( ) CENTRAL STATE PLANE 4204 ORTHO
HGT NAVD88 COMPUTED USING
Drilling Company ~_Cascade Drilling, LLC Driler  Brigham Bradford GEOID12B
Drilling Method Sonic Drilling Log By Nick Houtchens
T | = @ =
18| 8| s|¢c._ 2 53
| e |58 65 Em L Description/Soil Classification
S | s S | 25| E n 8 3 g (Color, Texture, Structure)
g 5] g 5 S S Qg
o |ao| o O | a - 0g
0 £
39.5-47 CLAYEY SAND to SANDY CLAY: Very dark greenish grey (Gley-1 10GY
] 3/1); very moist; very fine grained; sub-round; trace silt content;
intermixed with dense, medium plasticity, dark brown silty clay.
4.25 At 43' bgs: Very dense; increasing clay content.
230
3.25 At 46' bgs: Hard, high plasticity (fat), silty clay lens (2").
. ’ At 46.5' bgs: Dense.
>4.5 47-49 SILTY SANDY CLAY: Greenish black (Gley-1 10Y 2.5/1); damp to dry;
] very stiff; high plasticity; sand content very fine grained; abundant light
grey silt stringers; occasional black nodules (<1 mm); rare mollusk
) shells.
>4.5 49-53.5 | CLAY: Greenish black (Gley-1 10Y 2.5/1); damp; very stiff; very high
225+ plasticity (fat); some silt content; occasional light grey silt to very fine
EP-34 50-52 grained sand stringers. Top of Basal Clay Unit.
] USCS: Fat Clay with At 50' bgs: Non-cohesive grab sample collected from 50'-52' bgs.
| Sand (CH)
gL(;O g?e{,:};;g At 52' bgs: Cohesive sample (California modified split spoon) collected
1 from 52'-53.5' bgs.
EP-34_52-53.5
i USCS: Sandy Fat Clay (CH TD.=5350"
— AL: 71/22/49 o ’
220 -200 Sieve: 58.3
55— Permeability: 7.18x10°
215+
60—
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Environmental Resources Management

EP-35

DRILLING LOG
Proj. No. 0346369 Boring/Well ID _EP-35 Date Drilled _2016-05-02 SKETCH MAP
Phase 1l - Hydrogeologic Characterization ) ) )
Project & Groundwater Monitoring System Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. _45.00' Boring Diam. _6.00"
N. Coord. _13439140.06' E. Coord. 2139546.31' Surface Elevation 275.71" Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Siot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _29.00' Sump Length 0'
Top of Casing Elevation _279.86' Stickup _4.15" NOTES
COORDINATES IN TEXAS SOUTH
Depth to Water: 1.Ft. btoc__2.24 (2015-05-24 ) 2.Ft. btoc ( ) CENTRAL STATE PLANE 4204 ORTHO
HGT NAVD88 COMPUTED USING
Drilling Company Cascade Drilling, LLC Driller Brigham Bradford GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
T | = @ =
S T O - - D 3 53
= w o 3 E % % % ol _‘c_i%/ Description/Soil Classification
S | s S | 25| E n 8 o s (Color, Texture, Structure)
SN - g g5
3 |a| O ol & 3 Qg
0 £
m
5190 3 [ 0-5 SILTY CLAY: Black (2.5 Y 2.5/1); stiff; high plasticity; occasional iron
275+ s ] oxide staining; white calcareous nodules; minor organics (roots).
0.5 5-6.75 SILTY SANDY CLAY: Very dark grey (10 YR 3/1); moist to damp; soft;
270 low plasticity; sand content very fine grained; trace iron oxide staining.
2.0 At 6' bgs: Medium stiff.
N <0.25 6.75-8.5 | CLAYEY SANDY SILT: Very dark grey (10 YR 3/1); moist; loose; slight
i plasticity; sand content very fine grained.
1.0
2530 8.5-11 At 8.25' bgs: Increasing clay content with depth; occasional very fine
7] ’ grained, brown sand stringers.
] SANDY CLAY: Very dark greyish brown (10 YR 3/2) with light brown
3.25 mottling (occurrence increases with depth); damp; medium stiff; medium
265 to plasticity; sand content very fine grained; occasional very fine grained,
3.5 11-15 light brown sand stringers.
4 n " . . . e, . PRTRN
] A A At 10' bgs: Dark greyish brown (10 YR 4/2); stiff; very high plasticity;
w h abundant white silt stringers.
E A‘ AA SILTY CLAY: Light yellowish brown (2.5 Y 6/3); damp; stiff; very high
A a plasticity (fat); minor fine grained sand content; occasional white silt to
N X 3 very fine grained sand stringers; trace white calcareous nodules;
4 4 occasional gypsum crystals.
4.0 At 13' bgs: Abundant gypsum stringers (to 14' bgs); trace grey mottling,
15-22.5 iron oxide staining, and black organic nodules (to 15' bgs).
3.5 At 14' bgs: Increasing sand content, trace silt and gypsum stringers.
SANDY CLAY: Light olive brown (2.5 Y 5/3) with minor grey mottling (to
19' bgs); damp; stiff to very stiff; very high plasticity (fat); sand content
very fine grained; trace silt; gypsum nodules throughout.
At 17' bgs: Minor iron oxide staining to 18' bgs.
At 18' bgs: Minor to occasional iron oxide staining.
At 19' bgs: Increasing sand content; abundant iron oxide staining, white
silt stringers, and gypsum nodules.
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Environmental Resources Management

EP-35

EP-35
DRILLING LOG

SKETCH MAP

Date Drilled 2016-05-02

0346369 Boring/Well ID
Phase 1l - Hydrogeologic Characterization
Project & Groundwater Monitoring System Installation Owner

Proj. No.

San Miguel Electric Cooperative, Inc.

Christine, TX
13439140.06'

Location Boring T.D.

N. Coord. E. Coord. _2139546.31'  Surface Elevation

Screen: Type_ Sch. 40 PVC Diam. 2.00" Length

Casing: Type__Sch. 40 PVC Diam. 2.00" Length

Top of Casing Elevation _279.86"'
2.24 (.2015-05-24

1.Ft. btoc

Depth to Water:

Drilling Company _Cascade Drilling, LLC Driller

45.00'

Boring Diam. _6.00"
275.71" Ft. MSL Datum

15.00'
29.00'"

) 2.Ft. btoc ( )

Brigham Bradford

Slot Size 0.01"

Sump Length 0'

4.15"' NOTES

COORDINATES IN TEXAS SOUTH
CENTRAL STATE PLANE 4204 ORTHO
HGT NAVD88 COMPUTED USING
GEOID12B

Stickup

Sonic Drilling

Drilling Method Log By

Nick Houtchens

Graphic Log
Well
Construction
Penetrometer
(TSF)

Lab Sample
Data
Description
Interval (Feet)

Elevation (Feet)
Depth (Feet)

Description/Soil Classification
(Color, Texture, Structure)

22.5-24

24-25

25-33

<0.25 33-37.5

1.5

0.75
<0.25

2-3

37.5-40

40 1.5

At 20.5' bgs: Abundant very fine grained, light brown sand stringers to

21' bgs.

At 219.5‘ bgs: Abundant very fine grained, light brown sand stringers to

22.5' bgs.

At 22.4' bgs: Greenish grey mottling; gypsum seam (10 mm).
SANDY CLAY: Light olive brown (2.5 Y 5/3); damp; medium stiff;
medium plasticity; sand content very fine grained; minor silt content
(occurrence decreases with depth); iron oxide staining; occasional
gypsum crystals to 23' bgs.

At 23' bgs: Dense; increasing sand content.

At 23.5' bgs: Medium to low plasticity.
CLAYEY SAND: Dark greenish grey (Gley-1 10Y 4/1); damp; very fine
grained; sub-round; very dense; low to slight plasticity; abundant light
grey silt stringers; occasional intermixed dark grey sandy clay lenses.
Top of Transmissive Sand Unit.
NO RECOVERY: Soil falls out of casing (saturated).

SAND: Dark greenish grey (Gley-1 10GY 4/1); wet; very fine to fine
grained; sub-round; well sorted; loose; non-plastic.

At 35.5' bgs: Medium dense; trace silt content (increases with depth).

SILTY SAND: Dark greenish grey (Gley-1 10GY 4/1); wet; very fine
grained; sub-round; loose; non-plastic to slightly plastic; increasing silt
content at depth.
At 38.75' bgs: Intermixed medium dense, high plasticity (fat), dark
brown clay lenses.
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Environmental Resources Management

EP-35

DRILLING LOG
Proj. No. 0346369 Boring/Well ID _EP-35 Date Drilled _2016-05-02 SKETCH MAP
Phase 1l - Hydrogeologic Characterization ) ) )
Project & Groundwater Monitoring System Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. _45.00' Boring Diam. _6.00"
N. Coord. _13439140.06' E. Coord. _2139546.31' Surface Elevation 275.71" Ft. MSL Datum
Screen: Type_ Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Slot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _29.00' Sump Length 0'
Top of Casing Elevation _279.86"' Stickup _4.15" NOTES
COORDINATES IN TEXAS SOUTH
Depth to Water: 1.Ft. btoc__2.24 (2015-05-24 ) 2.Ft. btoc ( ) CENTRAL STATE PLANE 4204 ORTHO
HGT NAVD88 COMPUTED USING
Drilling Company Cascade Drilling, LLC Driller Brigham Bradford GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
@ = D S § ) g
T I P s s3
s w o 3 E S % % ol a= Description/Soil Classification
S | s S | 25| E n 8 o s (Color, Texture, Structure)
SN - g g5
3 |a| O ol & 3 Qg
0 £
1.5 40-41 — : - -
— SAND: Dark greenish grey (Gley-1 10GY 4/1); wet; very fine grained,;
235+ 15 41-45 sub-round; well sorted; medium dense; slightly plastic; intermixed with
) low to medium plasticity, brown silty clay.
i CLAYEY SAND: Dark greenish grey (Gley-1 10GY 4/1); very moist; very
| fine grained; sub-round; loose to medium dense; slight to low plasticity;
3.0 intermixed with medium plasticity, brown silt clay; trace silt content.
| At 43' bgs: Dense.
1.0 At 44' bgs: Loose to medium dense.
T.D.=45.00"
2304 |
1 50
2254 |
1 554
220 |
1 60
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Environmental Resources Management

EP-36

Proj. No. 0346369 Boring/Well ID _EP-36 Date Drilled _2016-05-02 SKETCH MAP
Phase 1l - Hydrogeologic Characterization ) ) )
Project & Groundwater Monitoring System Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. _47.00' Boring Diam. _6.00"
N. Coord. _13438803.92' E. Coord. _2139546.80' Surface Elevation 275.58" Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Siot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _30.00' Sump Length 0'
Top of Casing Elevation _278.50' Stickup _2.92"' NOTES
COORDINATES IN TEXAS SOUTH
Depth to Water: 1.Ft. btoc__2.98 (2015-05-24 ) 2.Ft. btoc ( ) CENTRAL STATE PLANE 4204 ORTHO
HGT NAVD88 COMPUTED USING
Drilling Company Cascade Drilling, LLC Driller Brigham Bradford GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
@ = D S § ) g
T I P s S8
pus w o 3 E S % % ol a= Description/Soil Classification
S | s S | 25| E n 8 3 g (Color, Texture, Structure)
el 3| £ S| & ] L5
3 |a| O ol & 3 Qg
0 £
m
25581 0 =4 4 >45 0-10 SILTY CLAY: Black (10 YR 2/1); very stiff; high plasticity; white
275+ | ] calcareous concretions; minor organics (roots).
s [
] a a
h 4 A
A A
1 4 A
A A
A 4 A
5 ;A‘ AA 0.5 At 5' bgs: Color change to very dark grey (10 YR 3/1); moist; soft to
270 a S medium stiff (increasing stiffness at depth).
| A A
[l 15
] p 4 A
f‘ A“ At 8' bgs: Abundant light brown mottling; medium dense; minor very
n a a 20 fine grained sand content; increasing silt content; trace white
] r ’ calcareous concretions.
10 0.51.0 10-17 | SILTY SANDY CLAY: Light yellowish brown (2.5 Y 6/3) with some brown
265+ mottling; moist; soft; high plasticity; sand content very fine grained;
occasional white calcareous nodules to 10.5' bgs.
7] At 11' bgs: Damp to moist; medium stiff; occasional white silt to very
1 fine grained sand stringers.
1.5-2.0
s 15 At 14.5' bgs: Clayey sand lens (0.25").
260
3.75 At 16' bgs: Minor greyish green mottling; stiff; increasing plasticity with
n 25 depth; trace iron oxide staining and gypsum crystals.
’ 17-21 CLAY: Light yellowish brown (2.5 Y 6/3) with greenish grey mottling;
7] damp; medium stiff; very high plasticity (fat); minor to trace silt
(decreases with depth); iron oxide staining; white silt to very fine grained
7] sand stringers; occasional gypsum crystals.
3.0 At 17.8' bgs: Black organic laminae to 18' bgs.
7] 20 At 18' bgs: Minor iron oxide staining to 20' bgs.
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Environmental Resources Management

EP-36

Proj. No. 0346369 Boring/Well ID _EP-36 Date Drilled _2016-05-02 SKETCH MAP
Phase 1l - Hydrogeologic Characterization ) ) )
Project & Groundwater Monitoring System Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. _47.00' Boring Diam. _6.00"
N. Coord. _13438803.92' E. Coord. 2139546.80' Surface Elevation 275.58'"' Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Siot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _30.00' Sump Length 0'
Top of Casing Elevation _278.50' Stickup _2.92"' NOTES
COORDINATES IN TEXAS SOUTH
Depth to Water: 1.Ft. btoc__2.98 (2015-05-24 ) 2.Ft. btoc ( ) CENTRAL STATE PLANE 4204 ORTHO
HGT NAVD88 COMPUTED USING
Drilling Company Cascade Drilling, LLC Driller Brigham Bradford GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
T | = @ =
O T O - - D 3 53
| T © 3 E % & % o _‘c_i%/ Description/Soil Classification
2|ls| & | 38| 3L 3 3 g (Color, Texture, Structure)
el 3| £ S| & ] Lo
2 o | O o | o - =
0 £
At 18.5' bgs: Abundant silt stringers to 18.75' bgs.
2554 a5 At 19' bgs: Medium stiff to stiff.
: 21-25 At 19.5' bgs: Color change to light olive brown (2.5 Y 5/3); abundant
7] EP-36_22-23.5 white medium to coarse grained sand stringers; some gypsum crystals.
] USCs: Sandy Fat SILTY SANDY CLAY: Light olive brown (2.5 Y 5/3); damp; stiff; very high
'C'ay (CH) plasticity (fat); sand content very fine grained; iron oxide staining (to
] AL: ) 64/21/43 o 21.75' bgs); abundant white silt and medium grained sand stringer;
-200 Sieve: 1.07x10 .
15 minor gypsum crystals.
] At 22' bgs: Iron oxide staining; minor white silt and medium grained
4.0 25-27 sand stringers; trace yellow silt stringers. Cohesive sample (California
250 modified split spoon) collected from 22'-23.5' bgs.
At 24' bgs: Medium dense, increasing sand content.
T SANDY CLAY to CLAYEY SAND: Very dark greenish grey (Gley-1 10Y
4.0 27-29 3/1); damp; very stiff; medium to low plasticity; sand content very fine
7] grained, sub-round; decreasing clay content with depth; occasional light
>4.5 grey silt stringers. Top of Transmissive Sand Unit.
1 0.75 CLAYEY SAND: Very dark greenish grey (Gley-1 10Y 3/1); damp to
' EP-36_29.5-30 29-29.5 moist; very fine to fine grained; sub-round; very dense; low to slight
] 0.25 = 29.5-37
' USCS: Silty Sand (SM) T plasticity; trace silt; decreasing silt content with depth; occasional light
245 AL: Non-plastic grey silt stringers.
-200 Sieve: 16.8 At 28' bgs: Very dense; occasional dark brown to black organic silt
. lenses.
SILTY SAND: Very dark greenish grey (Gley-1 10Y 3/1); wet; very fine
] grained; sub-round; loose; slight plasticity; trace clay content (occurrence
decreases with depth); occasional dark brown to black silt stringers.
s SAND: Dark greenish grey (Gley-1 5GY 4/1); wet; fine grained,;
sub-round to sub-angular; well sorted; loose; non-plastic. Non-cohesive
] grab sample collected from 29.5'-30' bgs.
2404
<0.25 37-43 SILTY SAND: Dark greenish grey (Gley-1 5GY 4/1); saturated; very fine
7] grained; sub-round; loose; slight plasticity; trace clay content; minor
clayey sand lenses.
40
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Environmental Resources Management

EP-36

DRILLING LOG
Proj. No. 0346369 Boring/Well ID _EP-36 Date Drilled _2016-05-02 SKETCH MAP
Phase 1l - Hydrogeologic Characterization ) ) )
Project & Groundwater Monitoring System Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. _47.00' Boring Diam. _6.00"
N. Coord. _13438803.92' E. Coord. _2139546.80' Surface Elevation 275.58" Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Siot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _30.00' Sump Length 0'
Top of Casing Elevation _278.50' Stickup _2.92"' NOTES
COORDINATES IN TEXAS SOUTH
Depth to Water: 1.Ft. btoc__2.98 (2015-05-24 ) 2.Ft. btoc ( ) CENTRAL STATE PLANE 4204 ORTHO
HGT NAVD88 COMPUTED USING
Drilling Company Cascade Drilling, LLC Driller Brigham Bradford GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
@ = D S § ) g
183 |_%| ¢t : 8¢
s w o 3 E S % % ol a= Description/Soil Classification
S | s S | 25| E n 8 o s (Color, Texture, Structure)
SN - g g5
3 |a| O ol & 3 Qg
W £
235
1.5-1.75 43-47 CLAYEY SAND: Dark greenish grey (Gley-1 5GY 4/1); very moist; very
7] fine grained; sub-round; medium dense; low plasticity; occasional dark
greenish grey silty clay lenses.
At 45' bgs: Silty clay lenses change color to brown.
230
T.D.=47.00"
50—
225+
55—
220
60—

H:\DWG\F16\Log\0346369-EP-36.dwg 6/21/2016 4:57:44 PM

Page _3 of _3




Environmental Resources Management

EP-37

Proj. No. 0346369 Boring/Well ID _EP-37 Date Drilled _2016-04-26 SKETCH MAP
Phase 1l - Hydrogeologic Characterization ) ) )
Project & Groundwater Monitoring System Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. 56.00'  Boring Diam. _6.00"
N. Coord. _13438531.26' E. Coord. _2139444.56' Surface Elevation 275.02"' Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Siot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _30.00' Sump Length 0'
Top of Casing Elevation _277.80' Stickup _2.78"' NOTES
COORDINATES IN TEXAS SOUTH
Depth to Water: 1.Ft. btoc__2.31 (2015-05-24 ) 2.Ft. btoc ( ) CENTRAL STATE PLANE 4204 ORTHO
HGT NAVD88 COMPUTED USING
Drilling Company ~_Cascade Drilling, LLC Driller __ Jesse Houghton GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
@ = D S § ) g
18| S P s S8
pus w o 3 E S % % ol a= Description/Soil Classification
Sls| 5 |22 | B8 3 39 (Color, Texture, Structure)
S8 8| 5|8 g g 5
s |a| O of a 3 oz
0 £
m
5024 0 =4 =4 10 0-6.5 CLAY to SILTY CLAY: Dark reddish grey (2.5 YR 3/1) to very dark grey
] A:A: A}: (2.5'Y 3/1); wet; stiff; high plasticity; wet from 0-6' bgs; damp to moist
7] X Py from 6.0-6-5' bgs.
4 - LE e
A A
h 4 A
] _ A A
p 4 A
- — A A
ph 4 A
270-{ 5 vl
A A
— — P4 3 SILTY CLAY to CLAY: Dark greyish brown (2.5 Y 4/2); damp to moist;
f‘ A“ 0.75 6.5-7.5 stiff; high plasticity; minor sand stringers; white calcareous lenses (<1
7 IN A mm).
SN “A 1.0 7.5-8 CLAYEY SAND to SANDY CLAY: Olive grey (5 Y 5/2); moist; very fine
i w h 25 8-14.5 grained; loose to medium dense; high plasticity.
] a A A CLAY: Olive brown (2.5Y 4/3) with minor green and black mottling; dry;
SA‘ “A very stiff; high plasticity; minor thin very fine grained sand lenses; black
2654 10— [ r lenses (possibly organic); common white calcareous nodules (<1 mm)
f‘ AA and crystals.
] — a a
h 4 A
A A
7 ] w h
A A
- — h 4 A
A A
p 4 A
7 ] a a
r 14.5-16 CLAYEY SILTY SAND: Light olive brown (2.5 Y 5/3); damp; loose; slight
260 15 Al 0.75 -
h plasticity.
A
7] 4 p 16-21.8 CLAY: Brown (7.5 YR 4/3) with green and orange mottling; dry to damp;
1 | f‘ AA 25 very stiff; very high_plasticity; occasional fine to very fine grained
a a : calcareous concretions and crystals.
p 4 A
7] ] A a At 18' bgs: Non-cohesive grab sample collected from 18'-20' bgs.
N R At 18.5' bgs: Very fine grained, orange sand and calcite crystals
7] n h 4 h present along parting planes or fissures to 21.8' bgs; orange and white
20 a 2] 45 mottling increase with depth.

H:\DWG\F16\Log\0346369-EP-37.dwg 6/21/2016 4:58:31 PM

Page _ 1 of _3




Environmental Resources Management

EP-37

DRILLING LOG
Proj. No. 0346369 Boring/Well ID _EP-37 Date Drilled _2016-04-26 SKETCH MAP
Phase 1l - Hydrogeologic Characterization ) ) )
Project & Groundwater Monitoring System Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. _56.00' Boring Diam. _6.00"
N. Coord. _13438531.26"' E. Coord. _2139444.56' Surface Elevation 275.02" Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Siot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _30.00' Sump Length 0'
Top of Casing Elevation _277.80' Stickup _2.78"' NOTES
COORDINATES IN TEXAS SOUTH
Depth to Water: 1.Ft. btoc__2.31 (2015-05-24 ) 2.Ft. btoc ( ) CENTRAL STATE PLANE 4204 ORTHO
HGT NAVD88 COMPUTED USING
Drilling Company ~_Cascade Drilling, LLC Driler  Jesse Houghton GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
@ = D S § ) g
8| 3 gl e~ s s3
s w © 3 E S % % ol a= Description/Soil Classification
S | s S | 25| E n 8 3 g (Color, Texture, Structure)
el 3| £ S| & ] Lo
o |ao| o O | a - 0g
0 £
2554 20— 4.5 EP-37_18-20 At 19.7' bgs: Silty clay lens to 20.2' bgs.
USCS: Fat Clay with
] Sand (CH)
45 AL: 73/22/51 . . .
B : 200 Sieve: 84.3 |21.8-23 CLAY: Yellowish brown (10 YR 5/4) with orange and cream mottling; dry;
very stiff, medium to high plasticity; interbedded with wavy lenses of silty
E 3.5 23-25 clay and sandy clay.
At 22.3' bgs: Black band (1"); soft peaty clay.
, CLAYEY SAND: Very dark greenish grey (Gley-1 10Y 3/1) with orange
mottling (to 24' bgs); dry; dense; slight plasticity; heterogeneous. Top of
2501 25 3.5 25-27.2 Transmissive Sand Unit.
SILTY CLAY with SAND: Very dark greenish grey (Gley-1 10Y 3/1);
7] damp; medium stiff; sand content fine to very fine grained.
] At 26.8' bgs: Dark brown mottling.
27.2-39.5 | SAND: Greenish grey (Gley-2 10BG 5/1); moist; fine to very fine grained;
_ sub-round; well sorted; loose; non-plastic; homogeneous.
245+ EP-37_30-32 At 30' bgs: Non-cohesive grab sample collected from 30'-32' bgs.
USCS: Silty Sand (SM)
7] AL: Non-plastic
-200 Sieve: 23.1
2404
7] CLAYEY SAND: Greenish grey (Gley-2 10BG 5/1); damp to moist; fine
to very fine grained; sub-round; well sorted; loose to medium dense;
7] 15 slight plasticity; homogeneous and featureless; rare grey clay mottling.
40 ’ 39.5-50 At 39.5' bgs: Laminated, black silty clay lens (2").
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Environmental Resources Management

EP-37

DRILLING LOG
Proj. No. 0346369 Boring/Well ID _EP-37 Date Drilled _2016-04-26 SKETCH MAP
Phase 1l - Hydrogeologic Characterization ) ) )
Project & Groundwater Monitoring System Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. _56.00' Boring Diam. _6.00"
N. Coord. _13438531.26"' E. Coord. _2139444.56' Surface Elevation 275.02" Ft. MSL Datum
Screen: Type_ Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Slot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _30.00' Sump Length 0'
Top of Casing Elevation _277.80' Stickup _2.78"' NOTES
COORDINATES IN TEXAS SOUTH
Depth to Water: 1.Ft. btoc__2.31 (2015-05-24 ) 2.Ft. btoc ( ) CENTRAL STATE PLANE 4204 ORTHO
HGT NAVD88 COMPUTED USING
Drilling Company ~_Cascade Drilling, LLC Driler  Jesse Houghton GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
o | = o} =
E1g| 8| _&|le-| =2 §8
= w o 3 E % % % ol _‘c_i%/ Description/Soil Classification
S | s S | 25| E n 8 3 g (Color, Texture, Structure)
g o o 5 5 S O g
o |ao| o O | a - 0g
0 £
235
230
] At 48.8' bgs: Dense, grey clay lens to 49.0' bgs.
2254 >4.5 50-53 SANDY SILTY CLAY: Dark bluish grey (Gley-2 5B 4/1); dry to damp;
stiff; medium to high plasticity; sand content very fine grained; occasionall
1 very small (<1 mm) black nodules and white silt lenses; rare mollusk
i shells.
7] >4.5 53-56 CLAY: Very dark greenish grey (Gley-1 10Y 3/1); dry; very stiff; very high
plasticity; blocky; homogeneous and featureless. Top of Basal Clay Unit.
220 At 55' bgs: Cohesive sample (California modified split spoon) collected
EP-37_55-56 from 55'-56' bgs.
] USCS: Sandy Fat T.D.=56.00"
Clay (CH)
7] ] AL: 96/26/70
-200 Sieve: 69.3
] N Permeability: 9.73x10°9
60—
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Environmental Resources Management

EP-38

Proj. No. 0346369 Boring/Well ID _EP-38 Date Drilled _2016-04-27 SKETCH MAP
Phase 1l - Hydrogeologic Characterization ) ) )
Project & Groundwater Monitoring System Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. _40.00' Boring Diam. _6.00"
N. Coord. _13438478.49' E. Coord. _2138894.74'  Surface Elevation 276.97' Ft. MSL Datum
Screen: Type _ Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Siot Size 0.01"
Casing: Type __Sch. 40 PVC Diam. 2.00" Length _25.00' Sump Length 0'
Top of Casing Elevation _279.35' Stickup _2.38"' NOTES
COORDINATES IN TEXAS SOUTH
Depth to Water: 1.Ft. btoc__1.36 (2016-05-24 ) 2.Ft. btoc ( ) CENTRAL STATE PLANE 4204 ORTHO
HGT NAVD88 COMPUTED USING
Drilling Company ~_Cascade Drilling, LLC Driler  Jesse Houghton GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
T | = 5 =
18| 8| s|¢c._ 2 53
| T © 3 E % & % S _‘c_i%/ Description/Soil Classification
S | s S =% | g n 8 3 g (Color, Texture, Structure)
g 5] o 5 5 S )
o |ao| o o | a — 0g
0 £
m
2169741 0 3 [ 0-6.5 SILTY CLAY: Very dark grey (10 YR 3/1); damp to moist; medium stiff;
1 {A: A}: high to very high plasticity; minor very fine grained sand content;
P2 b5 homogeneous and featureless; rare organics (peat, roots).
275+ o -
A A
A h 4 'y
A A
4 A
1 A A
4 A
] 5 AAA AA
A A
b 4 p 0.75
A
270 h 0.5 6.5-8 CLAYEY SAND to SANDY CLAY: Very dark grey (10 YR 3/1); damp to
1 AA moist; very fine grained; loose; rare organics.
7] AA 3.5 8-10 SILTY SANDY CLAY: Very dark grey (10 YR 3/1) with pale brown and
A occasional green mottling; moist; very stiff; high plasticity.
. A
A
7] AA 1.75 10-12.5 CLAY: Brown (10 YR 5/3) with abundant dark grey, green, and tan
| p 4 p deformed mottling (wavy); dry; very stiff; very high plasticity; minor silt
7 f‘ AA and very fine grained sand content; abundant calcite and gypsum lenses
2654 | a a and occasional lenticular vugs.
SA‘ ﬁA 35 At 11' bgs: Clayey, very fine grained sand lens (1").
1 WA : £p38 1315 | 2-9714-5~CLAY: Yellowish brown (10 YR 5/4) with dark grey and orange mottling;
a A USCS: Fat Clay (CH) dry; very dense; very high plasticity; iron oxide staining; abundant calcite
- ] N R AL: 96/26/70 and gypsum crystal lenses.
w W 25 -200 Sieve: 93.2 14.5-18 At 13' bgs: Non-cohesive grab sample collected from 13'-15' bgs.
1 15 A A ' [~ CLAY: Yellowish brown (10 YR 5/6); dry to damp; dense; very high
“A‘ “A plasticity; minor silt and very fine grained sand content; common iron
n — h 4 h oxide staining; occasional small calcite and gypsum lenses.
A A
260 — 4 a
A A
p 4 A
7] >4.5 18-20 CLAYEY SAND to SANDY CLAY: Yellowish brown (10 YR 5/4) with
i occasional grey mottling; damp to moist; very fine grained; dense; high
plasticity; common iron oxide staining.
] 20 At 18.4' bgs: Pink massive gypsum concretion (1").
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Environmental Resources Management

EP-38

DRILLING LOG
Proj. No. 0346369 Boring/Well ID _EP-38 Date Drilled _2016-04-27 SKETCH MAP
Phase 1l - Hydrogeologic Characterization ) ) )
Project & Groundwater Monitoring System Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. _40.00' Boring Diam. _6.00"
N. Coord. _13438478.49' E. Coord. _2138894.74'  Surface Elevation 276.97' Ft. MSL Datum
Screen: Type _ Sch. 40 PVC Diam. 2.00" Length _ 15.00"' Siot Size 0.01"
Casing: Type __Sch. 40 PVC Diam. 2.00" Length _25.00' Sump Length 0'
Top of Casing Elevation _279.35' Stickup _2.38"' NOTES
COORDINATES IN TEXAS SOUTH
Depth to Water: 1.Ft. btoc__1.36 (2016-05-24 ) 2.Ft. btoc ( ) CENTRAL STATE PLANE 4204 ORTHO
HGT NAVD88 COMPUTED USING
Drilling Company ~_Cascade Drilling, LLC Driler  Jesse Houghton GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
3 | = 5 =
18| 8| s|¢c._ 2 53
= w o 3 E % % % © _‘c_i%/ Description/Soil Classification
S | s S | 25| E n 8 3 g (Color, Texture, Structure)
g o o 5 5 S )
o |ao| o O | a — 0g
0 £
20— 20 20-22 SANDY CLAY: Very dark grey (Gley-1 N 3); moist; medium stiff; high
| plasticity; sand content very fine grained.
At 20.2' bgs: Increasing sand content with depth; iron oxide stained
255 calcareous concretion (2").
25 22-23.5 CLAYEY SAND: Dark greenish grey (Gley-1 10Y 4/1); wet; fine to very
| fine grained; sub-round; medium dense; medium to high plasticity;
occasional organic lenses. Top of Transmissive Sand Unit.
25 23.5-26 SAND: Dark greenish grey (Gley-1 10Y 4/1) with occasional grey
1 mottling; wet; fine to very fine grained; sub-round; loose; non-plastic;
4 25 some clay content (slightly mottled appearance) from 23.5'-24.5' bgs;
occasional black organic seams (>1").
7] 25 26-40 CLAYEY SAND: Dark greenish grey (Gley-2 5BG 4/1); wet to moist; fine
2504 to very fine grained; sub-round; loose to medium dense; slight plasticity;
loosely stratified with dark grey clay; generally homogeneous and
| featureless.
- 30_
245+ At 32' bgs: Saturated.
- 35_
240
1 .40 T.D.=40.00"
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Environmental Resources Management

SP-31

DRILLING LOG
Proj. No. _ 0346369 Boring/Well ID SP-31 Date Drilled __2016-05-05
Phase Il - Hydrogeologic Characterization . . . SKETCH MAP
Project & Groundwater Monitoring System Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. 62.00'  Boring Diam. _6.00"
N. Coord. _13440939.92' E. Coord. _2136076.16' Surface Elevation 331.89"' Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 10.00"' Siot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _46.50' Sump Length 0'
Top of Casing Elevation _335.01"' Stickup _3.12" NOTES
COORDINATES IN TEXAS SOUTH
Depth to Water: 1.Ft. btoc__35.45 (2015-05-24 ) 2.Ft. btoc ( ) CENTRAL STATE PLANE 4204 ORTHO
HGT NAVD88 COMPUTED USING
Drilling Company Cascade Drilling, LLC Driller Brigham Bradford GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
T | = 5 =
Elg| 8| _&|le-| =2 §8
= w o 3 E % % % ol _‘c_i%/ Description/Soil Classification
S | s S | 25| E n 8 3 g (Color, Texture, Structure)
el 3| g S| & ] Lo
2 o | O o | o - =
0 £
m
331899 0 .3 (% 0-5 NO RECOVERY: Previously excavated for sub-surface clearance
i w ] activities.
330
] <0.25 5-10 CLAYEY SANDY SILT: Very pale brown (10 YR 7/3); dry to damp; loose;
| slight plasticity; intermixed with hard, brown silty clay (partially
compacted pieces); sand content very fine grained; occasional iron oxide
325 staining (to 6' bgs); abundant yellow silt stringers; occasional gypsum
crystals.
7] At 8' bgs: Color change to light reddish brown ( 5 YR 6/4); silty clay
] content changes color to reddish brown with some very dark red;
occasional iron oxide staining.
| >4.5 At 9' bgs: Loose, light grey clayey silt lens to 9.25' bgs.
: 10-16 SILTY CLAY to CLAY: Reddish brown (5 YR 5/3); dry; very stiff; high
i x p plasticity; friable; fractures along planar surfaces; occasional iron oxide
A‘ AA staining; abundant tan silt to very fine grained sand stringers.
320+ ;A‘ aA At 12' bgs: Decreasing silt to very fine grained sand stringers.
4 v At 12.75' bgs: Stiff, high plasticity (fat) clay lens to 13.5' bgs.
_ AAA AA
Y. At 15' bgs: Color change to dark red (2.5 YR 3/6); soft; medium to low
41 15 a a plasticity; increasing silt content with depth; occasional yellow silt
N r laminae.
B 4 4 0.5 _} CLAYEY SILTY SAND to CLAYEY SANDY SILT: Reddish brown (2.5
5 p : 16-20 - . - L ;
, a YR 4/4); damp; very fine grained; loose; low plasticity; minor iron oxide
315+ “A staining; occasional light grey very fine grained sand stringers; abundant
h yellow silt stringers.
N a At 17' bgs: Reddish brown intermixed with pale brown (10 YR 7/3).
3 At 18' bgs: Abundant hard silt clay lenses (compact).
N AA At 18.3' bgs: Gypsum seam (3 mm);
N At 19.25' bgs; Gypsum seam (20 mm); abundant iron oxide staining to
1 20 4 <0.25 19.5' bgs.
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Environmental Resources Management

SP-31

DRILLING LOG
Proj. No. _ 0346369 Boring/Well ID SP-31 Date Drilled __2016-05-05
Phase Il - Hydrogeologic Characterization . . . SKETCH MAP
Project & Groundwater Monitoring System Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. _62.00' Boring Diam. _6.00"
N. Coord. _13440939.92' E. Coord. _2136076.16' Surface Elevation 331.89"' Ft. MSL Datum
Screen: Type_ Sch. 40 PVC Diam. 2.00" Length _ 10.00"' Siot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _46.50' Sump Length 0'
Top of Casing Elevation _335.01"' Stickup _3.12" NOTES
COORDINATES IN TEXAS SOUTH
Depth to Water: 1.Ft. btoc__35.45 (2015-05-24 ) 2.Ft. btoc ( ) CENTRAL STATE PLANE 4204 ORTHO
HGT NAVD88 COMPUTED USING
Drilling Company Cascade Drilling, LLC Driller Brigham Bradford GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
3 | = 5 =
18| 8| s|¢c._ 2 53
= w o 3 E % % % ol _‘c_i%/ Description/Soil Classification
S| s S =5 T E n A8 38 (Color, Texture, Structure)
g 5] g 5 5 S )
2 o | O o | o - =
0 £
20 A ] <025 20-25.5 | SILTY CLAY to CLAY: Dark reddish brown (5 YR 3/3); damp; loose; high
i h h plasticity; hard, compact pieces present; soil fractures along planar
a a surfaces.
3104 *A‘ ‘A At 20.75' bgs: Minor iron oxide staining and yellow silt stringers, trace
h h gypsum crystals.
| a a At 21' bgs: Trace iron oxide staining.
] p At 23' bgs: Damp to dry; minor fine grained sand content; increasing silt
i D content.
a a At 24' bgs; Gypsum crystal seam (5 mm).
| h 4 h At 24.5' bgs: Occasional yellow silt stringers and gypsum inclusions.
25 a a gg At 25' bgs: Increasing plasticity.
4 A
] ] A A 20 25.5-33
‘A‘ “A CLAY: Brown (7.5 YR 5/2); damp; stiff to very stiff; very high plasticity
305 _] w h 3.0 (fat); trace silt; minor iron oxide staining and yellow silt stringers.
a a At 27' bgs: Abundant gypsum crystals to 27.5' bgs.
B ] N "] >45 At 27.5' bgs: Occasional yellow silt stringers.
w X Us CSSP‘?lt_ég%O " At 28' bgs: Non-cohesive grab sample collected from 28'-30' bgs.
- tFa ay wi
7 L) L 25 Sand (CJ) At 29' bgs: Gypsum seam (5 mm).
sl w45 AL: 97/26/71 At 29.25' bgs: Color change to dark greenish grey (Gley-1 5GY 4/1);
3 ’ -200 Sieve: 75.3 blocky fracturing.
AA At 30.5' bgs: Color change to brown (7.5 YR 4/2); damp to dry;
a occasional iron oxide staining and yellow silt stringers to 31' bgs.
A
30 At 32' bgs: Color change to dark greenish grey (Gley-1 5GY 4/1) to
4 32.5' bgs; dry; minor silt content (increases with depth).
>4.5 33-35 At 32.8' bgs: Occasional yellow silt stringers to 33' bgs.
SANDY CLAY: Brown (7.5 YR 5/2); dry; very stiff; very high plasticity
(fat); sand content very fine grained; minor silt content; soil fractures in
1.0-<0.25 planar surfaces; abundant yellow silt stringer to 34' bgs.
35-40 At 34' bgs: Color change to dark greenish grey (Gley-1 5 GY 4/1) to
34.5' bgs.
At 34.5' bgs: Minor gypsum seams; occasional yellow silt stringers.
SANDY SILTY CLAY to CLAYEY SILTY SAND: Brown (10 YR 5/3); very
moist to wet; soft; low to slight plasticity; sand content very fine grained.
At 37.5' bgs: Brown intermixed with reddish brown; decreasing clay
content with depth; occasional yellow silt stringers.
<0.25
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Environmental Resources Management

SP-31

DRILLING LOG
Proj. No. _ 0346369 Boring/Well ID SP-31 Date Drilled __2016-05-05
Phase Il - Hydrogeologic Characterization . . . SKETCH MAP
Project & Groundwater Monitoring System Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. _62.00' Boring Diam. _6.00"
N. Coord. _13440939.92' E. Coord. _2136076.16' Surface Elevation 331.89"' Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 10.00"' Siot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _46.50' Sump Length 0'
Top of Casing Elevation _335.01"' Stickup _3.12" NOTES
COORDINATES IN TEXAS SOUTH
Depth to Water: 1.Ft. btoc__35.45 (2015-05-24 ) 2.Ft. btoc ( ) CENTRAL STATE PLANE 4204 ORTHO
HGT NAVD88 COMPUTED USING
Drilling Company Cascade Drilling, LLC Driller Brigham Bradford GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
o | = o} =
18| 8| s|¢c._ N 53
= w o 3 E % % % ol _‘c_i%/ Description/Soil Classification
2|ls| & | 38| 3L 3 3 g (Color, Texture, Structure)
el 3| £ S| & ] Lo
o |ao| o O | a - 0g
0 £
<0.25 40-41 SAND: Greyish brown (2.5 Y 5/2); saturated; very fine grained;
| sub-round; well sorted; loose; non-plastic.
>4.5 41-415 At 40.5' bgs: Trace silt and clay content.
20 <0.25 41.5-46 At 40.75' bgs: Color change to light grey (2.5 Y 7/2).
SANDSTONE: Very dark greenish grey (Gley-1 10 Y 3/1); dry; hard;
_ very fine grained.
SAND: Pale olive (5 Y 6/3); wet; very fine grained; sub-round; well
y sorted; loose; non-plastic. Top of Transmissive Sand Unit.
7] At 45' bgs: Occasional yellow silt stringers.
. <0.25
46-47.25 | SILTY SAND: Pale olive (5 Y 6/3); very moist to wet; very fine grained;
285 loose; slight plasticity; occasional yellow silt stringers.
1.0 4795575 At 47' bgs: Minor clay content.
| <025 ' "IN CLAYEY SILTY SAND: Pale olive (5 Y 6/3); very moist; very fine
' grained; sub-round; loose; slight to low plasticity; occasional iron oxide
] 05 staining and yellow silt stringers.
- At 49.75' bgs: Increasing clay content; abundant iron oxide staining and
20 yellow silt stringers to 50.25' bgs.
s At 50.5' bgs: Color change to olive (5 Y 5/3); medium dense; no iron
oxide staining or yellow silt stringers.
280 1.0 At 51.5' bgs: Dark reddish brown silty clay lens with clayey silty sand
laminae.
- 15 At 52' bgs: Color change to dark greyish brown (2.5 Y 4/2); loose.
| At 53.5' bgs: Medium stiff, medium plasticity, dark brown silty clay
20 content (intermixed).
] 25 At 54' bgs: Medium dense; trace to minor silt content.
275 At 56.5' bgs: Increasing clay content.
] >4.5 57.5-62 | CLAY: Dark reddish grey (10 R 4/1); damp to dry; very stiff, very high
plasticity (fat); trace silt content (occurrence decreases with depth); top
| 2" of section dark reddish brown with gypsum crystal inclusions. Top of
Basal Clay Unit.
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Environmental Resources Management

SP-31

DRILLING LOG
Proj. No. _ 0346369 Boring/Well ID SP-31 Date Drilled 2016-05-05
Phase Ill - Hydrogeologic Characterization ) ) ) SKETCH MAP
Project & Groundwater Monitoring System Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. _62.00' Boring Diam. _6.00"
N. Coord. _13440939.92' E. Coord. _2136076.16' Surface Elevation 331.89"' Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 10.00' Siot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _46.50' Sump Length 0'
Top of Casing Elevation _335.01"' Stickup _3.12" NOTES
COORDINATES IN TEXAS SOUTH
Depth to Water: 1.Ft. btoc__35.45 (2015-05-24 ) 2.Ft. btoc ( ) CENTRAL STATE PLANE 4204 ORTHO
HGT NAVD88 COMPUTED USING
Drilling Company ~_Cascade Drilling, LLC Driler  Brigham Bradford GEOID12B
Drilling Method Sonic Drilling Log By Nick Houtchens
g = o S g o £
L8] 3 P s s3
e o 3 3 55 Eg a= Description/Soil Classification
S | s S | 25| E n 8 o s (Color, Texture, Structure)
SN - g g5
3 |a| O ol & 3 Qg
0 £
At 60' bgs: Abundant dark greenish grey very fine grained sand lenses
| and light grey silt lenses.
At 61' bgs: Color change to very dark grey (10 YR 3/1).
2704 T.D.=62.00"
1 65—
265 _
1 70
260 _
1 75
255 _
1 80
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Environmental Resources Management

SP-32

SKETCH MAP
Proj. No. _ 0346369 Boring/Well ID SP-32 Date Drilled __2016-05-05
Phase 1l - Hydrogeologic Characterization ) ) )
Project & Groundwater Monitoring System Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. _50.00' Boring Diam. _6.00"
N. Coord. _2135302.00"' E. Coord. _13440520.00" Surface Elevation 325.21" Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 5.00' Slot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _37.00' Sump Length 0'
Top of Casing Elevation _327.89' Stickup _2.68"' NOTES
COORDINATES IN TEXAS SOUTH
Depth to Water: 1.Ft. btoc__27.42 (2016-05-24 ) 2.Ft. btoc ( ) CENTRAL STATE PLANE 4204 ORTHO
HGT NAVD88 COMPUTED USING
Drilling Company Cascade Drilling, LLC Driller Brigham Bradford GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
o | = o} =
18| 8| 8| s N 53
= w o 3 E % % % ol _‘c_i%/ Description/Soil Classification
S | s S | 25| E n 8 3 g (Color, Texture, Structure)
g ) o 5 5 2 )
o |ao | o o | a - 0g
W £
-
325219 0 .3 (% 0-5 NO RECOVERY: Previously excavated for sub-surface clearance.
320- 0.25 5-8.5 CLAYEY SILTY SAND: Light brownish grey (10 YR 6/2); dry; very fine
grained; loose; low to slight plasticity; some hard, compact silt clay
E pieces; occasional iron oxide staining and tan silt stringers.
2.0 8.5-13 CLAY: Reddish brown (5 YR 4/4); damp; medium stiff; medium plasticity;
E ] ‘A‘ “A trace silt content; friable, fractured minor to trace iron oxide staining;
w h occasional tan very fine grained sand stringers.
315 107 N
h 4 h At 10.5' bgs: High plasticity; increasing silt content.
] AAA AA
A A
- ] w h At 12' bgs: Dry.
A A
i g f 1520 13-20 CLAY: Pale brown (10 YR 6/3); damp; medium stiff; very high plasticity
w h (fat); trace silt content; friable; blocky; fractures along planar surfaces;
— 7 ;A AA occasional iron oxide staining; minor yellow silt stringers.
3104 19 SA‘ AA 2.50
A A
_ 1 w 3 2.0 At 16' bgs: No yellow silt stringers.
A A
p 4 A
| - R R SP-32_18-20
w h USCS: Fat Clay (CH)
_ . A a 1.0 AL: 101/27/74 At 18' bgs: Soil no longer blocky and does not fracture. Cohesive
AR -200 Sieve: 9.7 | sample (Shelby tube) collected from 18'-20' bgs.
i 7] w h Permeability: 7.23x10° At 18.5' bgs: Abundant iron oxide staining to 18.75' bgs.
A A
20 “—~ 25
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Environmental Resources Management

SP-32

DRILLING LOG
SKETCH MAP
Proj. No. _ 0346369 Boring/Well ID SP-32 Date Drilled __2016-05-05
Phase 1l - Hydrogeologic Characterization ) ) )
Project & Groundwater Monitoring System Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. _50.00' Boring Diam. _6.00"
N. Coord. _2135302.00"' E. Coord. _13440520.00" Surface Elevation 325.21" Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 5.00' Slot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _37.00' Sump Length 0'
Top of Casing Elevation _327.89' Stickup _2.68"' NOTES
COORDINATES IN TEXAS SOUTH
Depth to Water: 1.Ft. btoc__27.42 (2016-05-24 ) 2.Ft. btoc ( ) CENTRAL STATE PLANE 4204 ORTHO
HGT NAVD88 COMPUTED USING
Drilling Company Cascade Drilling, LLC Driller Brigham Bradford GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
@ = D S § ) g
| 8| 8 2| 2~ = S 5’3
s w © 3 E S % % ol a= Description/Soil Classification
2| s S | =8| 8 8 3 g (Color, Texture, Structure)
el 3| £ S| & ] L5
3 |a| O ol & 3 Qg
0 £
3054 20 ] 25 20-24 SILTY SANDY CLAY: Light yellowish brown (2.5 Y 6/3); damp; medium
h stiff; very high plasticity (fat); sand content very fine grained; trace yellow
— a silt stringers.
‘A At 20.75' bgs: Abundant iron oxide staining to 21' bgs.
E h 2.0 At 22' bgs: Increasing sand and silt content; occasional iron oxide
a <0.25 staining and gypsum crystals.
T “A : At 23' bgs: Soft; occasional yellow silt stringers.
h <0.25 At 23.5' bgs: Decreasing plasticity.
. a ' 24-27 —— SANDY CLAY: Pale brown (10 YR 6/3); damp; soft; low plasticity; sand
“A content very fine grained; decreasing sand content at depth; trace iron
300+ h oxide staining; occasional grey very fine grained sand stringers;
| 4 20 abundant yellow silt stringers.
“A At 26' bgs: Medium dense; medium plasticity (increases with depth).
- ‘A 4.0 27-30 SANDY CLAY: Pale brown (10 YR 6/3); damp; stiff to very stiff; high to
h very high plasticity (fat); sand content very fine grained; occasional
— a yellow silt stringers; minor dark reddish brown silt stringers.
N At 27' bgs: Gypsum seam (2 mm).
— h At 29' bgs: Occasional gypsum crystal inclusions.
A
205 30 » | 3.0-3.5 30-37.5 | SANDY SILTY CLAY: Brown (7.5 YR 4/1), heavily mottled with light
brown; damp; stiff; very high plasticity (fat); sand content very fine
N grained; abundant light grey very fine grained sand stringers and yellow
silt stringers.
. At 31.5' bgs: No mottling; occasional iron oxide staining.
290
E At 36.5' bgs: Abundant yellow silt stringers to 37.5' bgs.
- 2o CLAYEY SAND: Brown (10 YR 5/3); very moist; very fine grained;
<0.95 37.5-38 “| sub-round; loose; slight plasticity; occasional medium to high plasticity,
7] ’ 38-39 silty clay lamina. Top of Transmissive Sand Unit.
<0.25 SAND: Light brownish grey (2.5 Y 6/2); wet; very fine to fine grained;
. . 39-42 .
sub-round, well sorted; loose; non-plastic.
40 0.25 ( See next page for description)
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Environmental Resources Management

SP-32

DRILLING LOG
SKETCH MAP
Proj. No. _ 0346369 Boring/Well ID SP-32 Date Drilled __2016-05-05
Phase 1l - Hydrogeologic Characterization ) ) )
Project & Groundwater Monitoring System Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. _50.00' Boring Diam. _6.00"
N. Coord. _2135302.00"' E. Coord. _13440520.00" Surface Elevation 325.21" Ft. MSL Datum
Screen: Type_ Sch. 40 PVC Diam. 2.00" Length _ 5.00' Slot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _37.00' Sump Length 0'
Top of Casing Elevation _327.89' Stickup _2.68"' NOTES
COORDINATES IN TEXAS SOUTH
Depth to Water: 1.Ft. btoc__27.42 (2016-05-24 ) 2.Ft. btoc ( ) CENTRAL STATE PLANE 4204 ORTHO
HGT NAVD88 COMPUTED USING
Drilling Company Cascade Drilling, LLC Driller Brigham Bradford GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
@ = D S § ) g
L1813 2| e~ s s3
= w o 3 E S % % ol _‘c_i:/ Description/Soil Classification
S | s S | 25| E n 8 o s (Color, Texture, Structure)
S 15| 8 5| & 2 5
3 |a| O ol & 3 Qg
0 £
285 0.25 SP-32_40-42 39-42 CLAYEY SILTY SAND: Light yellowish brown (2.5 Y 6/3); moist to wet;
USCS: Clayey Sand (SC) very fine grained; loose; slight to low plasticity. Non-cohesive grab
| AL: 34/16/18 sampled collected from 40'-42' bgs.
-200 Sieve: 40.4
00 Sieve: 40 At 41' bgs: Medium dense.
i >4.5 42-475
SILTY CLAY: Brown (7.5 YR 4/4); damp to dry; very stiff; very high
] plasticity (fat); abundant light brown very fine grained sand; occasional
yellow silt stringers.
. At 43' bgs: Abundant gypsum crystal inclusions to 43.5' bgs.
280
i At 46.5' bgs: Occasional light brown sand lenses; some gypsum crystal
- inclusions to 47.5' bgs.
>4.5 47.5-50 CLAY: Very dark greenish grey (Gley-1 10Y 3/1); damp to dry; very stiff;
. 5_P'32—4|8'50_ A very high plasticity (fat); occasional grey to dark grey silt stringers;
USCS'SaF:; fci“; wit occasional thin lamina of gypsum crystals. Top of Basal Clay Unit.
1 AL 7923 /56 At 48' bgs: Non-cohesive grab sample collected from 48'-50' bgs.
2754 -200 Sieve: 75.2 T.D.=50.00"
270 557
60—
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Environmental Resources Management

SP-33
DRILLING LOG

Proj. No. _ 0322807 Boring/Well ID SP-33 Date Drilled 2016-10-18 SKETCH MAP
Project Additional Ash Pile Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. _39.00' Boring Diam. _6.00"
N. Coord. _13441030.47" E. Coord. _2135343.93"' Surface Elevation 327.36" Ft. MSL Datum
Screen: Type _ Sch. 40 PVC Diam. 2.00" Length _ 5.00' Slot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _24.00' Sump Length 0’
Top of Casing Elevation _329.96" Stickup _2.60" NOTES
COORDINATES IN TEXAS SOUTH
Depth to Water: 1. Ft. btoc __22.55 (.2016-10-26 ) 2. Ft.btoc __0.00 ( ) CENTRAL STATE PLANE 4204
ORTHO HGT NAVD88 COMPUTED
Drilling Company _Cascade Drilling, LLC Driler  Jagaedy Maples USING GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
3 | = 5 =
S5 8| 8|z 2 58
=t w o 3 g % % % S §§ Description/Soil Classification
.% %— -é = *g *g = 2 3 S g (Color, Texture, Structure)
— O] (0]
s8] O S| & 3 Qg
i £
T
327-36: 0 [ 3 =3 No 0-5 NO RECOVERY: Previously excavated for sub-surface clearance
] ,:A: {n: laboratory activities.
- [ a’s samples CLAYEY SILTY SAND: Brown (7.5 YR 5/3); dry to damp; very fine
] " [ collected. grained; medium dense; slight plasticity; minor iron oxide staining;
3254 a a occasional yellow silt stringers.
] h 4 A
. a a CLAYEY SILT: Reddish brown (5 YR 5/3) with brown; dry to damp;
_| ’A‘ ‘A medium dense to dense; slight plasticity; occasional very fine grained
E 4 h sand content; minor iron oxide staining; occasional yellow silt stringers.
5 AA 2025 5.7 At 8' bgs: Light brownish gray layer (0.5" thick). Loose with occasional
T N partially cemented silt pieces (>4.5 tsf); increasing sand content with
h depth; occasional iron oxide staining; trace yellow silt stringers.
7] AA CLAYEY SILT TO SILTY CLAY: Pinkish grey (7.5 YR 6/2) with reddish
a sl 3.25 7-10 brown; dry to damp; loose with abundant partially cemented silt pieces;
320+ X p slight to low plasticity; occasional very fine grained sand content; minor
] ] f‘ f 1.5 iron oxide staining; minor yellow and light tannish grey silt stringers.
a a At 11' bgs: Intermixed laminations of loose and hard clayey silt (3"
] n X 3 thick).
[ * ) . At 11.5' bgs: Color change to dark reddish brown (2.5 YR 3/3) with
| 10 A Al 10 10-14 pinkish grey.
X 3 At 12' bgs: Decreasing occurrence of partially cemented silt pieces; no
i 7 Y. yellow silt stringers.
] A a At 13' bgs: Increasing occurrence of partially cemented silt pieces;
3154 X 3 trace yellow silt stringers.
| [ * ) . At 13.5' bgs: Damp; increasing clay content.
- A a SILTY CLAY: Brown (7.5 YR 5/3); damp; soft with very stiff partially
4 3 cemented silty clay; slight to low plasticity; occasional very fine grained
| a a 0.0 14-15.5 sand content; minor iron oxide staining; minor yellow silt stringers.
*A‘ ‘A At 15' bgs: Minor gypsum crystals.
1" YN CLAY: Pale brown (10 YR 6/3); damp; stiff; high to very high plasticity;
a a 3.5 15.5-22.57] occasional silt content; minor iron oxide staining; trace yellow silt
1 — h h 1.5 stringers; minor gypsum crystals.
[ * ) . At 16' bgs: Soft.
3104 ] A a At 16.5' bgs: Occasional iron oxide staining; minor yellow silt stringers.
25 At 17.5' bgs: Medium stiff.
] n At 18.5' bgs: Soft.
1-2 At 19' bgs: Color change to brown (10 YR 5/3); Soft with hard (>4.5 tsf)
| n ) clay pieces; trace iron oxide staining; occasional yellow silt stringers;
20— gypsum seam (0.1" thick).
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Environmental Resources Management DRILLING LOG
Proj. No. _ 0322807 Boring/Well ID SP-34 Date Drilled 2016-10-19 SKETCH MAP
Project Additional Ash Pile Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. _55.00' Boring Diam. _2.00"
N. Coord. _13440938.26 ' E. Coord. 2135661.23"'  Surface Elevation 332.00' Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 10.00"' Slot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _39.00' Sump Length 0’
Top of Casing Elevation _334.62' Stickup _2.62" NOTES
COORDINATES IN TEXAS SOUTH
Depth to Water: 1. Ft. btoc __31.00 (.2016-10-24 ) 2. Ft.btoc _0.00 ( ) CENTRAL STATE PLANE 4204
ORTHO HGT NAVD88 COMPUTED
Drilling Company ~_Cascade Drilling, LLC Driler  Jagaedy Maples USING GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
© = o] < § 0] c :q?
o R gl e s Sg R
c w o 3 g S % % ol a= Description/Soil Classification
2 %_ S = *g = o 8 g g (Color, Texture, Structure)
®© © c o) o5
s8] O 3| & 3 Qg
i £
T
332004 © [ 3 =3 No 0-5 NO RECOVERY: Previously excavated for sub-surface clearance
w ks laboratory activities.
1 7 b ] b2 samples
330- _ :A;A :A;A collected. CLAYEY SILTY SAND: Very pale brown (10 YR 7/3) with light brown
a N (7.5 YR 6/3); damp; very fine grained; loose; slight plasticity; friable;
| | - h occasional iron oxide staining; trace gypsum crystals.
A a At 7.5' bgs: Partly cemented silty to sandy clay pieces (>4.5 tsf).
i | N N At 8' bgs: Increasing clay content with depth.
X b SILTY SANDY CLAY: Brown (7.5 YR 4/3); damp; medium stiff to stiff;
1 5 AA 0.5-15 5.85 medium plasticity; friable; minor iron oxide staining; abundant light
N o ’ brown, very fine grained sand to silt stringers; trace yellow silt stringers.
— p At 10" bgs: Partially cemented silty clay pieces; trace iron oxide
AA staining; occasional yellow silt stringers.
325+ a At 10.5' bgs: Dark reddish brown color band (0.5' thick); moist; soft.
“A At 11' bgs: Damp, medium stiff; low plasticity; increasing sand content
7] h 1.0-1.5 with depth; abundant yellow silt stringers.
| A 3.0 8.5-12.5 SANDY CLAY: Brown (7.5 YR 4/3); damp; very stiff; medium plasticity;
AA sand content very fine grained; occasional silt content; occasional iron
1 10 h oxide staining; occasional light brown and yellow silt stringers.
AA 05 At 14' bgs: Dark reddish brown silty clay lens (<0.1" thick).
] | 3.0-3.5 At 14.5' bgs: Dark reddish brown silty clay lens (<0.1" thick).
p At 14.75' bgs: Dark reddish brown mottling.
320 AA At 15' bgs: Soft; low plasticity; increasing sand and silt content with
A _ depth; minor partially cemented sandy clay pieces; abundant iron oxide
>4.5 12.5-16
. h ' ’ staining; abundant yellow silt stringers.
AA SILTY CLAY: Brown (7.5 YR 4/3) with occasional dark reddish brown
E N and minor light brown mottling; damp; medium stiff; low to medium
h plasticity; minor iron oxide staining; abundant tan, silt to very fine grained
4 154 a 05 sand stringers.
“A At 16.5' bgs: Minor yellow silt stringers to 17" bgs.
N hd 20-25 16-21.5 At 16.75' bgs: Black vertical and horizontal laminated silt stringers to
A 17' bgs.
315+ 1 [.]40->45 At 17' bgs: Soil core breaks along planar surfaces to 18' bgs.
w h At 17.5' bgs: Decreasing sand content with depth; minor dark reddish
. a a| 2.5-35 brown silt stringers.
A‘ “A At 18' bgs: Color change to reddish brown (2.5 YR 4/4); medium stiff to
N w X stiff, medium plasticity; trace very fine grained sand content; trace iron
A a oxide staining; occasional yellow silt stringers.
4 20 - At 19.5' bgs: Minor gypsum crystals.
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Proj. No.

Environmental Resources Management

Date Drilled 2016-10-19

Project

0322807 Boring/Well ID SP-34

Additional Ash Pile Installation Owner __San Miguel Electric Cooperative, Inc.

Location

Christine, TX Boring T.D. _55.00' Boring Diam. _2.00"

N. Coord.

Screen: Type _Sch. 40 PVC Diam. 2.00" Length _ 10.00"' Slot Size 0.01"

13440938.26 ' E. Coord. 2135661.23"'  Surface Elevation 332.00' Ft. MSL Datum

SP-34

DRILLING LOG

SKETCH MAP

Casing: Type__Sch. 40 PVC

Depth to Water: 1. Ft. btoc __31.00

Drilling Company

Diam. 2.00 "

Top of Casing Elevation _334.62"

Length

(2016-10-24

Cascade Drilling, LLC

Drilling Method Sonic Drilling

Driller

Log By

39.00' Sumplength _0'

Stickup _2.62' NOTES
COORDINATES IN TEXAS SOUTH

) 2. Ft.btoc _0.00 ¢ ) CENTRAL STATE PLANE 4204

ORTHO HGT NAVD88 COMPUTED

Jagaedy Maples USING GEOID12B

Nick Houtchens

Elevation (Feet)
Depth (Feet)

Graphic Log
Well

Construction

Penetrometer
(TSF)

Lab Sample

Data

Description
Interval (Feet)

Description/Soil Classification
(Color, Texture, Structure)

305

295

4 40

— 2.0

4 h >4.5

— a a| 3.0-45

0.5-1.0

0.0

1.5
>4.5

3.25
0.0

21.5-26.5

26.5-29.5

29.5-32

32-32.5

32.5-37

37-38.5

38.5-42.5

At 20' bgs: Minor very fine grained sand content; friable; minor iron

oxide staining; minor yellow silt stringers.
CLAY: Brown (7.5 YR 4/3); damp; very stiff; very high plasticity (fat);
trace silt content to 22' bgs; occasional yellow silt stringers.

At 21.5' bgs: Abundant iron oxide staining; occasional gypsum crystals.

Qt 22.25' bgs: Diagonally laminated gypsum seam (0.2" thick) to 22.5'

gs.

At 22.5' bgs: No iron oxide staining or gyEsum crystals.

At 22.75' bgs: Gypsum crystals (0.2" thick).

At 23.5' bgs: Color change to light brownish grey (10 YR 6/2).

At 23.5' bgs: Friable.
CLAYEY SILTY SAND TO SANDY SILTY CLAY: Light yellow brown (2.5
Y 6/3); damp; sand content very fine grained; loose; low to slight
plasticity; minor iron oxide staining; trace reddish brown silt stringers;
minor gypsum crystal seams (<0.1" thick).

At 27.5' bgs: Trace to minor yellow silt stringers; occasional partially

cemented silty clay pieces to 29.5' bgs.
CLAYEY SAND: Yellowish brown (10 YR 5/4); damp; very fine I?rained;
loose; slight plasticity; occasional silt content; occasional partially
cemented sandy to silty clay pieces (>4.5 tsf); abundant tan silt stringers;
minor brown clay stringers.

At 30' bgs: Decreasing clay content with depth.

At 31' bgs: Minor reddish brown silt stringers; occasional gypsum

seams (0.1"-0.2" thick) with loose crystals.

At 31.5' bgs: Increasing clay content with depth.
SILTY CLAY: Yellowish brown (10 YR 5/4); moist; loose to medium stiff;
low to medium plasticity; occasional very fine grained sand content;
minor light brown silt stringers; abundant gypsum crystal inclusions.
SILTY CLAY: Dark reddish brown (5 YR 3/3); damp; very stiff; medium
to high plasticity; trace verg fine grained sand content; abundant iron
oxide staining; minor light brown and trace yellow silt stringers.

At 33' bgs: Trace gypsum inclusions (0.2"-0.4" thick).

At 34.25' bgs: Black (Gley-1 N 2.52), high plasticity layer to 34.75' bgs;

no iron oxide staining; occasional bluish grey silt stringers; trace

gypsum crystals.

At 35' bgs: Black, medium plasticity layer to 35.75' bgs; occasional

bluish grey silt stringers.

(Aotht.ES'kt;gs: Color change to dusky red (2.5 YR 3/2); gypsum seams

.2" thick).

At 36.25' bgs: Color change to Brown (7.5 YR 4/3); moist; medium stiff

to stiff; minor very fine grained sand content; abundant iron oxide

staining; occasional gypsum crystals.
CLAYEY SILTY SAND: Light olive brown (2.5 Y 4/3); moist to very moist;
very fine grained; sub-angular; loose; slight plastici_try; decreasing clay
gontgrc} vytlth depth; occasional iron oxide staining. Top of Transmissive

and Unit.

At 37.5' bgs: Occasional tan silt to very fine grained sand stringers.

At 38' bgs: Occasional thin, dark reddish brown silt lenses.
SILTY SAND: Olive (5 Y 5/3); wet; very fine grained; sub-angular; loose;
slight plashcﬂg to non-plastic; trace clay content (decreases with depth);
trace iron oxide staining; trace yellow silt stringers.
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Environmental Resources Management SP-34
& DRILLING LOG
Proj. No. _ 0322807 Boring/Well ID SP-34 Date Drilled 2016-10-19 SKETCH MAP
Project Additional Ash Pile Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. _55.00' Boring Diam. _2.00"
N. Coord. _13440938.26 ' E. Coord. 2135661.23"'  Surface Elevation 332.00' Ft. MSL Datum
Screen: Type _Sch. 40 PVC Diam. 2.00" Length _ 10.00"' Slot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _39.00' Sump Length 0’
Top of Casing Elevation _334.62' Stickup _2.62" NOTES
COORDINATES IN TEXAS SOUTH
Depth to Water: 1. Ft. btoc __31.00 (.2016-10-24 ) 2. Ft.btoc _0.00 ( ) CENTRAL STATE PLANE 4204
ORTHO HGT NAVD88 COMPUTED
Drilling Company ~_Cascade Drilling, LLC Driler  Jagaedy Maples USING GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
D | = o =
S8 8| _8|c¢ 2 53
=t w o 3 g % % % S §§ Description/Soil Classification
2 %_ S = *g = o 8 g g (Color, Texture, Structure)
®© © c o) o5
s8] O S| & 3 Qg
i £
7] At 40' bgs: No yellow silt stringers.
s 1.0-1.5 At 41' bgs: Medium dense.
290+ At 42' bgs: Minor clay content.
0.0 42.5-45.5 | SAND: Olive (5Y 5/3); wet; very fine grained; sub-round; well sorted;
7] loose; non-plastic; trace silt content; minor iron oxide staining.
1 At 43.5' bgs: Trace iron oxide staining to 45.5' bgs.
At 44.5' bgs: Increasing silt content with depth.
0.0-0.5 45.5-47.75 | SILTY SAND: Olive (5 Y 5/3); wet, very fine grained; loose; slight
7] plasticity; trace clay content; minor iron oxide staining.
285 At 46.5' bgs: Occasional reddish brown silt stringers.
. 1 1.5-1.75 47.75-49.5 | CLAYEY SILTY SAND: Light olive brown (2.5 Y 5/3); wet; very fine
grained; medium dense; low plasticity; increasing clay content with
| depth; abundant iron oxide staining; trace reddish brown silt stringers.
3.25-3.5 49.5-50 SANDY CLAY: Light olive brown (2.5 Y 5/3) with minor dark red brown
7] 4.5 50-51.5 mottling; moist to damp; stiff; medium plasticity; sand content very fine
grained; occasional silt content; abundant iron oxide staining; abundant
7] light brown silt to very fine grained sand stringers; minor yellow silt
>4.5 51.5-55 stringers; minor gypsum crystals.
280+ SILTY CLAY: Greenish black (Gley-1 5GY 2.5/1); damp; stiff; high
plasticity; intermixed with dark greenish grey (Gley-1 10GY 4/1) silty
7] sand. Top of Basal Clay Unit.
At 50.5' bgs: Very stiff; occasional grey silt stringers.
7] At 51' bgs: Occasional thin gypsum seams (0.1" thick).
CLAY: Greenish black (Gley-1 5GY 2.5/1); damp; very stiff; very high
7] plasticity (fat); trace silt content; abundant light grey to grey silt stringers;
trace gypsum seams (<0.1" thick).
T.D.=55.00"
275 —
- 60—
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Environmental Resources Management SP-33
& DRILLING LOG
Proj. No. _ 0322807 Boring/Well ID SP-33 Date Drilled 2016-10-18 SKETCH MAP
Project Additional Ash Pile Installation Owner __San Miguel Electric Cooperative, Inc.
Location _Christine, TX Boring T.D. _39.00' Boring Diam. _6.00"
N. Coord. _13441030.47"' E. Coord. 2135343.93"' Surface Elevation 327.36"' Ft. MSL Datum
Screen: Type__Sch. 40 PVC Diam. 2.00" Length _ 5.00' Slot Size 0.01"
Casing: Type__Sch. 40 PVC Diam. 2.00" Length _24.00' Sump Length 0’
Top of Casing Elevation _329.96' Stickup _2.60" NOTES
COORDINATES IN TEXAS SOUTH
Depth to Water: 1. Ft. btoc __22.55 (.2016-10-26 ) 2. Ft.btoc __0.00 ( ) CENTRAL STATE PLANE 4204
ORTHO HGT NAVD88 COMPUTED
Drilling Company ~_Cascade Drilling, LLC Driler  Jagaedy Maples USING GEOID12B
Drilling Method Sonic Drilling Log By _ Nick Houtchens
% | = 5 =
18| 8| §|¢ 2 59
=t w o 3 g % % % S §§ Description/Soil Classification
2 || 8|38 | 8E 3 33 (Color, Texture, Structure)
®© © c o) o5
s8] O 3| & S Qg
i £
At 20.75' bgs: Increasing silt content; occasional iron oxide staining;
minor gypsum crystals.
At 21' bgs: Very soft.
10 22 5.24 At 21.5' bgs: Very Stiff; trace iron oxide staining, yellow silt stringers,
' ' and gypsum crystals.
20 SANDY CLAY TO CLAYEY SAND: Light yellow brown (2.5 Y 6/3);
2.0 24-30 damp; soft; medium to low plasticity; sand content very fine grained;
occasional silt with decreasing clay content at depth; occasional iron
1 oxide staining.

0.51.0 CLAYEY SAND: Light yellow brown (2.5 Y 6/3); damp to moist; very fine
grained; sub-angular; medium dense; slight plasticity; minor iron oxide
staining.

At 25.5' bgs: Loose.
35 At 26' bgs: Very moist.
At 27.5' bgs: Moist.
0.5-1.0 At 28' bgs: Dense; increasing clay content.
- At 29" bgs: Color change to brown (10 YR 5/3); loose; decreasing clay
>45 30-31.5 content.
: "> 19 T~ CLAYEY SILT TO SILTY CLAY: Pale brown (10 YR 6/3) with dark
25 reddish brown (increases with depth); damp; very dense; low plasticity;
>4.5 31.5-335 minor very fine grained sand content ; increasing clay content with depth;
' ' ' minor iron oxide staining.
At 31' bgs: Occasional gypsum seams (0.1"-0.2" thick).
SILTY CLAY: Reddish brown (5 YR 4/3); damp to dry; very dense;
3.0 33.5-39 medium to high plasticity; minor to occasional very fine grained sand
>4.5 content (occurrence decreases with depth); occasional iron oxide
staining; minor gypsum seams (0.1"-0.2" thick).
At 33' bgs: Color change to dark reddish brown (5 YR 3/2).
SILTY SANDY CLAY: Very dark grey (Gley-1 N 2.5); damp; medium stiff
2.0 to stiff; medium to high plasticity; abundant bluish grey silt stringers. Top
of Basal Clay Unit.
At 34' bgs: Stiff.
3.0-4.0 At 35.5' bgs: Minor iron oxide staining; trace yellow silt stringers.
o At 36.25' bgs: Medium stiff to 36.5' bgs.
At 37.5' bgs: No iron oxide staining or yellow silt stringers.
At 38' bgs: Stiff; increasing sand content with depth.
T.D.=39.00"'
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Boring Loqg No. B-1

Project: Ash Water Transport Pond & Equalization Pond Sampling Date: 9/24/12
Stability Analyses at San Miguel Lignite Mine Elevation: 315 ft (Estimated)
Christine, Texas o
Coordinates:  N: 13438995.96 E: 2135464.98
Location: See Boring Location Plan Backfill: Cement-bentonite grout
Soil Description D?f"t’)th SN |WC|PL|LL|PI| PP | N |-200
[FILL: Silty GRAVEL (GM) with sand, dense, gray and brown [’ 12 ] l SS | 29 | 24 | 47 | 23 28
FILL: LEAN CLAY (CL) with sand, stiff to very stiff, grayand |/ ...
brown, trace of gypsum, motted A l ss | 30 14
FAT CLAY (CH), very stiff to hard, gray to dark brown, with l SS | 33|28 67|39 23
considerable gypsum seams
33 25
- light brown an dgray below 8 ft. v 3335|5722 175
- seepage along gypsum seam at 10 ft. 3113715619 15
....2.0...1 ss | 38 32
LEAN CLAY (CL), hard, gray and brown, with thin gypsum
seams
- considerable iron oxide material below 24 ft. 25 l §S |20 |20 | 42| 22 82
SILTY Fine SAND (SM), very dense, gray and brown — SS **50/1"
30
) SS | 24 **50/6"| 33
35
......... = ss |23 o

Borehole terminated at 39 feet

2012-695.GPJ 10/22/12 (BORING LOG SA12-01,ARIASSA12-01.GDT,LIBRARY2012.GLB)

Groundwater Data:

First encountered during drilling: 9.5-ft depth
After 60 hours: 9.6-ft depth (26.3-ft open
borehole depth)

Field Drilling Data:

Coordinates: Survey

Logged By: J. Kniffen

Driller: Eagle Drilling, Inc.

Equipment: Truck-mounted drill rig

[l split Spoon (SS)

WC = Water Content (%)
PL = Plastic Limit
LL = Liquid Limit
Pl = Plasticity Index

Single flight auger: 0 - 39 ft PP = Pocket Penetrometer (tsf)

Nomenclature Used on Boring Log
B Thin-walled tube ()

N = SPT Blow Count
** = Blow Counts During Seating

Penetration

-200 = % Passing #200 Sieve

\/ Water encountered during drilling
Y Delayed water reading

Arias & Associates, Inc.

Job No.: 2012-695




2012-695.GPJ 10/22/12 (BORING LOG SA12-01,ARIASSA12-01.GDT,LIBRARY2012.GLB)

Boring Log No. B-2

Project: Ash Water Transport Pond & Equalization Pond Sampling Date: 9/25/12
Stability Analyses at San Miguel Lignite Mine Elevation: 303 ft (Estimated)
Christine, Texas o
Coordinates:  N: 13438985.27 E: 2135331.45
Location: See Boring Location Plan Backfill: Cement-bentonite grout
Soil Description D?f"t’)th SN |WC|PL|LL|PI| PP | N |-200
FILL: Silty GRAVEL (GM) with sand, medium dense, light ey I 3s | 26 4
l\gray and brown I =
LIGNITE Material, hard, dark brown and black e
FILL: GRAVELLY FAT CLAY (CH) with sand, very stiff, gray /7 ] ss | 24| 2115332 28
Land brown y
FAT CLAY (CH), very stiff to hard, gray and brown, with
gypsum and silt seams 33 36
31 25|63 | 38 21
25121 |54 |33 225
- sandy with oxide staining below 10 ft. 04 50
SILTY Fine SAND (SM), very dense, gray and brown .
v
y ] SS | 23 86/12"| 32
vl
20 I SS | 26 72 32
B ss |24 50/5" | 31
Borehole terminated at 24.4 feet
(F;lrs,tu gr?;ﬂﬁ;rzzt?uring drilling: 17-ft depth Nomenclature Used on Boring Log
After 48 hours: 13.4-ft depth (17.8-ft open [I] Split Spoon (SS) . Thin-walled tube (T) S/ Water encountered during drilling
borehole depth .
F?er;ad %‘railliiz D)ata: Y Delayed water reading
Coordinate_s: Survey WC = Water Content (%) N = SPT Blow Count
Do B Driliner Inc. PL = Plastic Limit -200 = % Passing #200 Sieve
Equipment: Truck-mounted drill rig LL = Liquid Limit
Pl = Plasticity Index
Single flight auger: 0 - 24.4 ft PP = Pocket Penetrometer (tsf)

Arias & Associates, Inc.

Job No.: 2012-695




Boring Log No. B-3

Project: Ash Water Transport Pond & Equalization Pond

Sampling Date: 9/24/12

Stability Analyses at San Miguel Lignite Mine Elevation: 314 ft (Estimated)
hristine. T ;
Christine, Texas Coordinates:  N: 13438572.89 E: 2135716.20
Location: See Boring Location Plan Backfill: Cement-bentonite grout
Soil Description D?f"t’)th SN |WC|PL|LL|PI| PP | N |-200
FILL: FAT CLAY (CH), very stiff, gray and brown, mottled, l SS | 30 19
trace sand, trace gravel ::::::I ss |24 |26 | 64 | 38 16
2 M| ss |29 22
FILL: LEAN CLAY (CL), very stiff to hard, gray and brown, [/ ... M| ss | 25|22 |49 |27 21
mottled, trace finesanrd g
10~ SS | 21 28
T 26 | 18 | 46 [ 28 | 4.0
B
FILL: FAT CLAY (CH), very stff, dark gray and brown, T |30 2.75
mOttIed .........
20" T [28|21|62|41]275
op T |28[23|66|43]| 3.0
FAT CLAY (CH), very stiff, gray and brown, with gypsum /7 ...
30 T |38 3.0
SILTY Fine SAND (SM), very dense, gray and brown, with W[/ || |11 35 [=] SS |23 **50/5"| 24
yellow stains A0 m—
L 20 P SS | 27 **50/5"
SANDY SILT (ML), very dense, gray and brown — ||[[||I|
- iron oxide lenses below 43 ft. 45 [H| SS | 22 50/5" | 51
50 (M| SS |27 50/4"
SANDY FAT CLAY (CH), dense to very dense, dark gray, 55 || SS | 25|19 |50 | 32 7
with gypsum seams g
60 M| SS |26 | 22|77 55 44

Borehole terminated at 60 feet

2012-695.GPJ 10/22/12 (BORING LOG SA12-01,ARIASSA12-01.GDT,LIBRARY2012.GLB)

Groundwater Data:

First encountered during drilling: 33-ft depth
After 60 hours: 34.3-ft depth (47-ft open
borehole depth)

Field Drilling Data:

Coordinates: Survey

Logged By: J. Kniffen

Driller: Eagle Drilling, Inc.

Equipment: Truck-mounted drill rig

Nomenclature Used on Boring Log
[l split Spoon (SS)

WC = Water Content (%)
PL = Plastic Limit

Pl = Plasticity Index

Single flight auger: 0 - 60 ft PP = Pocket Penetrometer (tsf)

B Thin-walled tube ()

N = SPT Blow Count
** = Blow Counts During Seating
LL = Liquid Limit Penetration
-200 = % Passing #200 Sieve

\/ Water encountered during drilling
Y Delayed water reading

Arias & Associates, Inc.

Job No.: 2012-695




Boring Loqg No. B-4

Christine, Texas

Project: Ash Water Transport Pond & Equalization Pond
Stability Analyses at San Miguel Lignite Mine

Sampling Date:
Elevation:

Coordinates:

9/25/12
289 ft (Estimated)
N: 13438471.89 E: 2135716.65

Location: See Boring Location Plan Backfill: Cement-bentonite grout
Soil Description D?f"t’)th SN |WC|PL|LL|PI| N |-200
SANDY LEAN CLAY (CL), very stiff to hard, gray and dark brown I ss | 9 32
""""" ] SS 7 |16 | 45| 29 22
SILTY SAND (SM), loose to medium dense, light gray and brown ] ] ss | 7 8
......... ] ss | 14 15 20
- very dense below 9 ft. 10 I SS (22|24 |25 1 51
Wil | SS | 24 **50/6"
M
15 W SS | 31 **50/6"| 17
20] ss | 33 81
W SS | 25 **50/6"| 31
25
M| ss |27 50/4"
30
SANDY FAT CLAY (CH), hard, gray V7]
351 SS |29 (19| 54 | 35 51

Borehole terminated at 35 feet

2012-695.GPJ 10/22/12 (BORING LOG SA12-01,ARIASSA12-01.GDT,LIBRARY2012.GLB)

Groundwater Data:

First encountered during drilling: 12-ft depth
After 48 hours: 11.3-ft depth (18-ft open
borehole depth)

Field Drilling Data:

Coordinates: Survey

Logged By: J. Kniffen

Driller: Eagle Drilling, Inc.

Equipment: Truck-mounted drill rig

Single flight auger: 0 - 35 ft

Nomenclature Used on Boring Log
[l split Spoon (SS)

WC = Water Content (%)
PL = Plastic Limit Penetration
LL = Liquid Limit
Pl = Plasticity Index

N = SPT Blow Count

-200 = % Passing #200 Sieve

\/ Water encountered during drilling
Y Delayed water reading

** = Blow Counts During Seating

Arias & Associates, Inc.

Job No.: 2012-695




Boring Log No. B-5

Stability Analyses at San Miguel Lignite
Christine, Texas

Project: Ash Water Transport Pond & Equalization Pond

Mine Elevation:

Coordinates:

Sampling Date: 9/25/12

314 ft (Estimated)
N: 13438062.07 E: 2136671.33

Location: See Boring Location Plan Backfill: Cement-bentonite grout
Soil Description D?f"t’)th SN |WC|PL|LL|PI| PP | N |-200
FILL: FAT CLAY (CH) with sand, stiff to hard, gray and l ssS | 29| 29| 87| 58 23
brown, mottled, trace gypsum P
32 26
36 (28|72 (44| 25
21 4.0
27 | 28 |60 | 32| 4.0
28 5.5
- trace of fine gravel from 12 ft. to 13 ft.
- dark gray and brown below 13 ft.
32129 |161|32]| 125
FAT CLAY (CH), gray and brown, with iron oxide staining |/ . T |28 575
adn gypsum 20 :
|- brown below 23 ft.
SILTY SAND (SM), very dense, gray and brown, with yellow 25 l SS | 31 65 | 52
stains b
FAT CLAY (CH), hard, gray and brown, with gypsum seams
30 |M| ss |37 |36 |102] 66 43
35 |l| ss |32 52
z .........
SILTY Fine SAND (SM), very dense, gray and brown W m ss | 2 50/4" | 29

Borehole terminated at 39.3 feet

2012-695.GPJ 10/22/12 (BORING LOG SA12-01,ARIASSA12-01.GDT,LIBRARY2012.GLB)

Groundwater Data:

First encountered during drilling: 37.5-ft depth
(23.2-ft open borehole depth)

Field Drilling Data:

Coordinates: Survey

Logged By: J. Kniffen

Driller: Eagle Drilling, Inc.

Equipment: Truck-mounted drill rig

[l split Spoon (SS)

WC = Water Content (%)
PL = Plastic Limit
LL = Liquid Limit
Pl = Plasticity Index
Single flight auger: 0 - 39.3 ft

Nomenclature Used on Boring Log

B Thin-walled tube ()

N = SPT Blow Count

-200 = % Passing #200 Sieve

PP = Pocket Penetrometer (tsf)

\/ Water encountered during drilling

Arias & Associates, Inc.

Job No.: 2012-695




Boring Log No. B-6

Christine, Texas

Coordinates:

Project: Ash Water Transport Pond & Equalization Pond Sampling Date: 9/24/12
Stability Analyses at San Miguel Lignite Mine Elevation:

315 ft (Estimated)
N: 13438561.88 E: 2137764.40

2012-695.GPJ 10/22/12 (BORING LOG SA12-01,ARIASSA12-01.GDT,LIBRARY2012.GLB)

Location: See Boring Location Plan Backfill: Cement-bentonite grout
Soil Description D?f"t’)th SN |WC|PL|LL|PI| PP | N |-200
FILL: FAT CLAY (CH), very stiff, gray and brown, with l SS | 18 29
mottling, sand seams, some dark brown layers P
|l sS |24 |29 |83 |54 21
2 M| ss |34 21
|l ss |29 |28 | 81|53 21
10 |W| ss | 24 22
| ss |30 19
5
T 29 | 28 | 84 | 56 | 2.75
.::.2:(.)::. T 32 2.75
o T |27 2.25
FAT CLAY (CH), hard, dark gray V4.
- gray and brown below 30ft. g
A {
- sand seams 33 ft. to 38 ft. 35 M T |26|26|70|44| 40
- gypsum seams below 38 ft. 40 [l ss | 41 33
45 [H| ss 29 | 97 | 68 51
- lignite seam at 49 ft. s0 (M) SS 5075
z .........
SILTY SAND (SM), very dense, gray to dark gray AR R0E — i
T - 55 SS 50/2
'ﬁﬁéﬁbﬁ = 8S **50/3"| 17
SANDY SILT (ML), very dense, gray to dark gray
_....ml ss 50/3" 150 |
Borehole terminated at 64.3 feet
g:gtu Qfﬁﬂﬁ'éiitihmg drilling: 51.5-ft depth Nomenclature Used on Boring Log
After 60 hours: 32.8-ft depth (49.6-ft open [I] Split Spoon (SS) . Thin-walled tube (T) S/ Water encountered during drilling
borehole depth) .
Field Drilling Data: ¥ Delayed water reading
Coordinate_s: Survey WC = Water Content (%) N = SPT Blow Count
Ib?ﬁ%?%iﬁé'grﬁ:ﬁzn Inc PL = Plastic Limit ** = Blow Counts During Seating
P . —. i LL = Liquid Limit Penetration
Equipment: Truck-mounted drill rig quid L ; .
PI1 = Plasticity Index -200 = % Passing #200 Sieve
Single flight auger: 0 - 64.3 ft PP = Pocket Penetrometer (tsf)

Arias & Associates, Inc.

Job No.: 2012-695




Boring Log No. B-7

Stability Analyses at San Miguel Lignite Mine Elevation:

Christine, Texas .
Coordinates:

Project: Ash Water Transport Pond & Equalization Pond Sampling Date: 9/25/12

289 ft (Estimated)
N: 13438470.98 E: 2137764.82

Location: See Boring Location Plan Backfill: Cement-bentonite grout
Soil Description D?f"t’)th SN |WC|PL|LL|PI| PP | N |-200
FILL: FAT CLAY (CH) with sand, stiff to very stiff, dark gray l ss | 20 18
and brown, with mottling and organics A
SANDY FAT CLAY (CH), hard, light gray and brown, with jjjjjjjjl SS | 17 14
5
sand layers Bl ss |25 |28 70|42 50
- less sand below7f. g4 l SS | 23 56
40 |B| ss | 32| 19| 90| 71 57
- with gypsum below 10 ft. l ss | 33 58
! .........
e
FAT CLAY (CH), very stiff, gray, with gypsum seams l SS | 40 | 35 (109 74 22
CLAYEY SAND (SC), hard, gray and brown A 55 T |20 5.0
=1 SS **50/3"
SILTY SAND (SM), very dense, gray 130
=SS _ 27 250/300 13

Borehole terminated at 33.8 feet

2012-695.GPJ 10/22/12 (BORING LOG SA12-01,ARIASSA12-01.GDT,LIBRARY2012.GLB)

Groundwater Data: Nomenclature Used on Boring Lo
First encountered during drilling: 23-ft depth ) . 9 9
After 48 hours: 13.3-t depth (219-ftopen || Split Spoon (SS) B Thin-walled tube (T)

borehole depth)
Field Drilling Data:
Coordinates: Survey

Logged By: J. Kniffen WC = Water Content (%)

N = SPT Blow Count

\/ Water encountered during drilling
Y Delayed water reading

S a PL = Plastic Limit ** = Blow Counts During Seating
Driller: Eagle Drilling, Inc. e T :
Equipment: Truck-mounted drill rig LL = Liquid Limit Penetration )
PI1 = Plasticity Index -200 = % Passing #200 Sieve

Single flight auger: 0 - 33.8 ft PP = Pocket Penetrometer (tsf)

Arias & Associates, Inc.

Job No.: 2012-695



Boring Log No. B-8

Project: Ash Water Transport Pond & Equalization Pond
Stability Analyses at San Miguel Lignite Mine

Sampling Date: 9/21/12

Christine. Texas Elevation: 293 ft (Estimated)
’ Coordinates:  N: 13438637.13 E: 2138770.33
Location: See Boring Location Plan Backfill: Cement-bentonite grout
Soil Description D?f"t’)th SN |WC|PL|LL|PI| PP | N |-200
FILL: FAT CLAY (CH), stiff to very stiff, light gray to dark l ss | 21| 28| 65| 37 26
brown, some motting P .
[N ss |22 14
5
B ss |27 ] 25|69 | 44 18
_________ ] ss | 14
4o || ss | 30| 25|74 |40 13
B ss |35 15
iI T | 38|27 |74 |47 275
A
5o I T |36 2.75
FAT CLAY (CH), very stiff to hard, brown to dark brown T 261195839/ 225
25 ’
- with sand from 28 ft. to 33 ft. T |19 4.75
30 ’
z .........
- brown and gray below 33 ft. T |3a|23]65|42]| 25
35 ’
CLAYEY Fine SAND (SC), very dense, light gray to brown L
| EREZ 5.0
40
SILTY SAND (SM), very dense, dark gray
......... =SS _A 27 Z50/5854. 15

Borehole terminated at 43.9 feet

2012-695.GPJ 10/22/12 (BORING LOG SA12-01,ARIASSA12-01.GDT,LIBRARY2012.GLB)

Groundwater Data:

First encountered during drilling: 32.5-ft depth
After 120 hours: 18.6-ft depth (26.3-ft open
borehole depth)

Field Drilling Data:

Coordinates: Survey

Logged By: J. Kniffen

Driller: Eagle Drilling, Inc.

Equipment: Truck-mounted drill rig

Single flight auger: 0 - 43.9 ft

Nomenclature Used on Boring Log
[l split Spoon (SS)

WC = Water Content (%)
PL = Plastic Limit

B Thin-walled tube ()

N = SPT Blow Count
** = Blow Counts During Seating

LL = Liquid Limit Penetration

Pl = Plasticity Index
PP = Pocket Penetrometer (tsf)

-200 = % Passing #200 Sieve

\/ Water encountered during drilling
Y Delayed water reading

Arias & Associates, Inc.

Job No.: 2012-695



Boring Log No. B-9

Christine, Texas

Coordinates:

Project: Ash Water Transport Pond & Equalization Pond Sampling Date: 9/25/12
Stability Analyses at San Miguel Lignite Mine Elevation:

276 ft (Estimated)

N: 13438445.24 E: 2138771.20

2012-695.GPJ 10/22/12 (BORING LOG SA12-01,ARIASSA12-01.GDT,LIBRARY2012.GLB)

Location: See Boring Location Plan Backfill: Cement-bentonite grout
Soil Description D?f"t’)th SN |WC|PL|LL|PI| PP | N |-200
CLAYEY SAND (SC), dense, dark brown, with white calcite |~ 7 I ss | 13 17
FAT CLAY (CH), stiff, black, trace organics
""""" ] SS |27 (21| 65| 44 14
5
] SS | 21 14
Y 4 .
SANDY LEAN CLAY (CL), very stiff, dark gray, trace ] SS |24 | 13|39 | 26 16
organics
10 I SS | 20 19 56
......... ] ss | 20 05
FAT CLAY (CH), stiff to hard, light gray and brown, with
gypsum g
15 T |40|32|109] 77| 15
- sandy below 19 ft. 20I T 4.25
Borehole terminated at 20 feet
Groundwater Data: Nomenclature Used on Boring Log
During drilling: Not encountered ) .
After 48 hours: 6.7-ft depth (8.3-ft open [@ spiit Spoon (SS) B mhin-walled tube ()
borehole depth .
F?er;ad %‘railliiz D)ata: Y Delayed water reading
Coordinate_s: Survey WC = Water Content (%) N = SPT Blow Count
Do B Driliner Inc. PL = Plastic Limit -200 = % Passing #200 Sieve
Equipment: Truck-mounted drill rig LL = Liquid Limit
Pl = Plasticity Index
Single flight auger: 0 - 20 ft PP = Pocket Penetrometer (tsf)

Arias & Associates, Inc.

Job No.: 2012-695




Boring Log No. B-10

Christine, Texas

Project: Ash Water Transport Pond & Equalization Pond
Stability Analyses at San Miguel Lignite Mine Elevation:

Coordinates:

Sampling Date: 9/21/12

293 ft (Estimated)
N: 13438710.59 E: 2139375.54

Location: See Boring Location Plan Backfill: Cement-bentonite grout
Soil Description D?f"t’)th SN |WC|PL|LL|PI| PP | N |-200
FILL: Poorly-graded GRAVEL with Sand (GP), dense, light ~ W ss | 29 25
ray and brown o
FILL: FAT CLAY (CH), stiff to very stiff, light gray and brown, 51 SS | 36|29 67|38 18
with mottling M| ss |33 23
- gray and brown from4 ft. to 13%. A B ss |26 24
10 [W| ss | 30|32 86|54 17
| ss |33 19
- gray to dark brown below 13 ft. '::{5':::
T 36 [25)|84 |59 ]| 1.75
¥ .........
LEAN CLAY (CL), stiff, gray o5 T
30 T |25| 18|49 (31| 15
T 20 1.75
Fine SAND (SP), dense, gray to brown 35
FAT CLAY (CH), hard, gray to brown, with gypsum 40 || ss | 25|24 | 72| 48 43
CLAYEY Fine SAND (SC), very dense, gray 45 (M SS |20 50/5"
SILTY Fine SAND (SM), very dense, gray 501 SS | 24 **50/4"
""""" =SS _A 28 250/38 14

Borehole terminated at 53.8 feet

2012-695.GPJ 10/22/12 (BORING LOG SA12-01,ARIASSA12-01.GDT,LIBRARY2012.GLB)

Groundwater Data:

First encountered during drilling: 18.4-ft depth .
After 120 hours: 18.1-ft depth (25.2-ft open [ spiit Spoon (SS)
borehole depth)

Field Drilling Data:

Coordinates: Survey

Logged By: J. Kniffen

Driller: Eagle Drilling, Inc.
Equipment: Truck-mounted drill rig

WC = Water Content (%)
PL = Plastic Limit
LL = Liquid Limit
Pl = Plasticity Index

Single flight auger: 0 - 53.8 ft PP = Pocket Penetrometer (tsf)

Nomenclature Used on Boring Log
B Thin-walled tube ()

N = SPT Blow Count

\/ Water encountered during drilling
Y Delayed water reading

** = Blow Counts During Seating

Penetration
-200 = % Passing #200 Sieve

Arias & Associates, Inc.

Job No.: 2012-695



Boring Log No. B-11

Project: Ash Water Transport Pond & Equalization Pond Sampling Date: 9/21/12

2012-695.GPJ 10/22/12 (BORING LOG SA12-01,ARIASSA12-01.GDT,LIBRARY2012.GLB)

Stability Analyses at San Miguel Lignite Mine Elevation: 273 ft (Estimated)
Christine, Texas o
Coordinates:  N: 13438650.27 E: 2139438.15
Location: See Boring Location Plan Backfill: Cement-bentonite grout
Soil Description D?f"t’)th SN |WC|PL|LL|PI| PP | N |-200
FAT CLAY (CH), stiff, dark brown I ss | 25| 21 | 65 | 44 9
- trace organics to 4 ft. v
27 10
- gray and brown below 5 ft. 33 | 22157135 175
32 1.75
30 1.75
25121 |56 |35 1.75
: : 15 T |25|32|77|45]| 15
CLAYEY Fine SAND (SC), medium dense to very dense,
light gray and brown
20 I SS | 22 32
o5 I SS (28|20 | 45| 25 22
SILTY SAND (SM), very dense, gray [Tl
Wl _SS_| 25 **50/6"1_19
Borehole terminated at 29 feet
Groundwater Data: Nomenclature Used on Boring Log
During drilling: Not encountered ) .
After 120 hours: 1.8-ft depth (1.9-ft open [ split Spoon (SS) B Thin-walled tube (T)
borehole depth .
Field Drilling Data: ¥ Delayed water reading
Coordinate_s: Survey WC = Water Content (%) N = SPT Blow Count
Lo_gge_d By: J. Kniffen PL = Plastic Limit ** = Blow Counts During Seating
Driler: Eagle Drilling, Inc. LL = Liquid Limit Penetration
Equipment: Truck-mounted drill rig Pl = qu AL o ; .
= Plasticity Index -200 = % Passing #200 Sieve
Single flight auger: 0 - 29 ft PP = Pocket Penetrometer (tsf)

Arias & Associates, Inc. Job No.: 2012-695




Boring Log No. B-12

Project: Ash Water Transport Pond & Equalization Pond Sampling Date: 9/21/12
Stability Analyses at San Miguel Lignite Mine Elevation: 274 ft (Estimated)
Christine, Texas '

Coordinates:  N: 13439115.06 E: 2139480.55

Location: See Boring Location Plan Backfill: Cement-bentonite grout
Soil Description D?f"t’)th SN |WC|PL|LL|PI| PP | N
FILL: FAT CLAY (CH), hard, dark brown, trace organics I ss | 31 27
--------- T 18 |17 [ 50 | 33 | 9.0
2 T |17 7.75
\ (77777
LEAN CLAY with Sand (CL), stiff to hard, dark brown -
--------- T 20117 (29|12 | 3.0
T 20 2.0
10
......... T 20 125
o0
15
- less sand, light gray and brown below 15 ft. ] SS [ 19 [ 19 |39 | 20 29
20] SS |21 (17| 42| 25 36
- some gypsum seams below23ft. 4
o5 I SS | 26 31

Borehole terminated at 25 feet

2012-695.GPJ 10/22/12 (BORING LOG SA12-01,ARIASSA12-01.GDT,LIBRARY2012.GLB)

Groundwater Data:

First encountered during drilling: 14-ft depth
After 120 hours: 6-ft depth (9.8-ft open
borehole depth)

Field Drilling Data:

Coordinates: Survey

Logged By: J. Kniffen

Driller: Eagle Drilling, Inc.

Equipment: Truck-mounted drill rig

Single flight auger: 0 - 25 ft

Nomenclature Used on Boring Log

[ spiit Spoon (SS) B Thin-walled tube (T) S/ Water encountered during drilling
Y Delayed water reading

WC = Water Content (%) N = SPT Blow Count
PL = Plastic Limit
LL = Liquid Limit
Pl = Plasticity Index
PP = Pocket Penetrometer (tsf)

Arias & Associates, Inc. Job No.: 2012-695




Boring Log No. B-13

Christine, Texas

Project: Ash Water Transport Pond & Equalization Pond
Stability Analyses at San Miguel Lignite Mine

Coordinates:

Sampling Date: 9/19/12
Elevation:

294 ft (Estimated)
N: 13439498.52 E: 2139407.56

Borehole terminated at 48.8 feet

Location: See Boring Location Plan Backfill: Cement-bentonite grout
Soil Description D?f"t’)th SN |WC|PL|LL|PI| PP | N |-200
FILL: Poorly-graded SAND (SP) with gravel, medium dense, l ss | 23 20
light gray and brown N4
FILL: FAT CLAY (CH) with sand, very stiff, gray and brown, [/ - l ss | 34 24
B ss |36]30]|71] 4 21
- less sand, dark gray and brown below 6 ft. l ss | 25 17
4o || ss | 32|24 |66 |42 17
B ss |33 20
o
B ss 37|25 81|56 24
o0 T 32 121|168 |47 | 15
- very stiff to hard below 23 ft. A { T | 26 35
25 ’
FAT CLAY (CH), very stiff to hard, dark gray and brown T 27124175151 425
30 ’
35 T 22 2.25
- gray and brown below 35¢%. g4
40 T 28 |20 | 57 | 37 | 4.0
- considerable gypsum below 40 ft.
Poorly-graded Fine SAND (SP), very dense, light gray and x| I
brown, with lignite seam and sandy silt seams -2 KRR
V[ M| SS | 26 50/4"
; 45
SANDY LEAN CLAY (CL), hard, light gray and brown L
= _SS_A_30 50/4°A. 56 _4

Groundwater Data:

First encountered during drilling: 44-ft depth .
After 144 hours: 23.7-ft depth (28.8-ft open [l] Split Spoon (SS)
borehole depth)

Field Drilling Data:

Coordinates: Survey

Logged By: J. Kniffen

Driller: Eagle Drilling, Inc.
Equipment: Truck-mounted drill rig

WC = Water Content (%)
PL = Plastic Limit
LL = Liquid Limit
Pl = Plasticity Index

Single flight auger: 0 - 48.8 ft PP = Pocket Penetrometer (tsf)

2012-695.GPJ 10/22/12 (BORING LOG SA12-01,ARIASSA12-01.GDT,LIBRARY2012.GLB)

Nomenclature Used on Boring Log
B Thin-walled tube ()

N = SPT Blow Count

\/ Water encountered during drilling
Y Delayed water reading

** = Blow Counts During Seating

Penetration

-200 = % Passing #200 Sieve

Arias & Associates, Inc.

Job No.: 2012-695



Boring Loqg No. B-14

Project:

Ash Water Transport Pond & Equalization Pond
Stability Analyses at San Miguel Lignite Mine
Christine, Texas

Coordinates:

Sampling Date: 9/26/12
Elevation:

273 ft (Estimated)
N: 13439499.09 E: 2139532.23

Location: See Boring Location Plan Backfill: Cement-bentonite grout
Soil Description D?f"t’)th SN |WC|PL|LL|PI| PP | N |-200
FAT CLAY (CH), medium stiff to very stiff, dark brown I ss | 18 16
- trace organics to 4 ft.
19 12
26 |16 (50| 34| 1.0
ith Icite below 6 ft -
- gray with some calcite below 6 ft.
gray A/ 27 2.25
- brown below 8 ft.
16 | 19 [ 62 | 43 | 1.75
28 1.25
SANDY LEAN CLAY (CL), stiff, light gray and brown /...
15 T |25|16|35| 19| 15
CLAYEY SAND (SC), medium dense, light gray and brown
”"'2'(')“] Ss | 19 46 | 43
SANDY LEAN CLAY (CL), hard, dark gray and brown
- thin lignite lense at 24 ft. o5 I SS | 21| 15| 45| 30 64

Borehole terminated at 25 feet

2012-695.GPJ 10/22/12 (BORING LOG SA12-01,ARIASSA12-01.GDT,LIBRARY2012.GLB)

Groundwater Data:

First encountered during drilling: 6-ft depth
After 24 hours: 7-ft depth (11.2-ft open
borehole depth)

Field Drilling Data:

Coordinates: Survey

Logged By: J. Kniffen

Driller: Eagle Drilling, Inc.

Equipment: Truck-mounted drill rig

Single flight auger: 0 - 25 ft

Nomenclature Used on Boring Log
[l split Spoon (SS)

WC = Water Content (%)
PL = Plastic Limit
LL = Liquid Limit
Pl = Plasticity Index
PP = Pocket Penetrometer (tsf)

B Thin-walled tube ()

N = SPT Blow Count
-200 = % Passing #200 Sieve

\/ Water encountered during drilling
Y Delayed water reading

Arias & Associates, Inc.

Job No.: 2012-695




Boring Log No. B-15

Project:

Ash Water Transport Pond & Equalization Pond
Stability Analyses at San Miguel Lignite Mine
Christine, Texas

Elevation:

Sampling Date:

Coordinates:

9/26/12
273 ft (Estimated)
N: 13439963.51 E: 2139494.49

Location: See Boring Location Plan Backfill: Cement-bentonite grout
Soil Description D?f"t’)th SN |WC|PL|LL|PI| PP | N
FAT CLAY (CH), medium stiff to very stiff, dark brown I ss | 16 24
- trace organics to 2 ft.
......... 29 13
Y S 26|19 (58|39 15
- gray and brown belowe6 ft. 24
......... 29 125
29119 (61 (42| 20
10
- sandy from 10 ft. to 12 ft.
......... 31 10
15 T [31]19]54]35] 10
SANDY FAT CLAY (CH), very stiff, light gray and brown §77/
o I ss | 21 18
20
o5 I SS |21 (18| 52| 34 30

Borehole terminated at 25 feet

2012-695.GPJ 10/22/12 (BORING LOG SA12-01,ARIASSA12-01.GDT,LIBRARY2012.GLB)

Groundwater Data:

First encountered during drilling: 19-ft depth
After 24 hours: 4.8-ft depth (21.3-ft open
borehole depth)

Field Drilling Data:

Coordinates: Survey

Logged By: J. Kniffen

Driller: Eagle Drilling, Inc.

Equipment: Truck-mounted drill rig

Single flight auger: 0 - 25 ft

Nomenclature Used on Boring Log
[l split Spoon (SS) B Thin-walled tube ()

WC = Water Content (%)
PL = Plastic Limit
LL = Liquid Limit
Pl = Plasticity Index
PP = Pocket Penetrometer (tsf)

N = SPT Blow Count

\/ Water encountered during drilling
Y Delayed water reading

Arias & Associates, Inc.

Job No.: 2012-695




Boring Log No. B-16

Christine, Texas

Project: Ash Water Transport Pond & Equalization Pond
Stability Analyses at San Miguel Lignite Mine

Coordinates:

Sampling Date: 9/19/12
Elevation:

294 ft (Estimated)
N: 13440224.56 E: 2139154.93

Location: See Boring Location Plan Backfill: Cement-bentonite grout
Soil Description D?f"t’)th SN |WC|PL|LL|PI| PP | N |-200
FILL: Poorly-graded Fine or Coarse SAND (SP) with gravel, W ss [ 30 19
medium dense, light gray and brown, some clay pockets o
FILL: FAT CLAY (CH), very stiff, dark gray, gray and brown 51 SS | 28 21
mottling, with sandy clay pockets M| ss |30 20
Bl sS |29 |23 |69 |46 23
10 |W| ss |35 21
M| ss |37 |27 |76 |49 21
15 M| ss |33 22
20 SS | 27 21
v I
FAT CLAY (CH), medium stiff to very stiff, light gray and
brown o5 T 37 1 24 | 69 | 45 1.0
50 @ T |36 3.0
- gypsum seams below 33 ft. 35 T | 34|26|118| 92| 3.25
40 T 35 3.5
v o
SILTY Fine SAND (SM), very dense, gray and brown T a5 ™ SS | 32 **50/6"| 19
50 ™ SS | 30 **50/4"
55 [™ SS | 29 **50/6"| 21
""""" ={_SS _{ 28 X:50/6"

Borehole terminated at 59 feet

2012-695.GPJ 10/22/12 (BORING LOG SA12-01,ARIASSA12-01.GDT,LIBRARY2012.GLB)

Groundwater Data:
First encountered during drilling: 42.5-ft depth

After 144 hours: 20.8-ft depth (24.8-ft open [l] Split Spoon (SS)

borehole depth)

Field Drilling Data:

Coordinates: Survey

Logged By: J. Kniffen

Driller: Eagle Drilling, Inc.
Equipment: Truck-mounted drill rig

WC = Water Content (%)
PL = Plastic Limit
LL = Liquid Limit Penetration
Pl = -200 = % Passing #200 Sieve
Single flight auger: 0 - 59 ft PP =

Nomenclature Used on Boring Log
B Thin-walled tube ()

N = SPT Blow Count

Plasticity Index
Pocket Penetrometer (tsf)

\/ Water encountered during drilling
Y Delayed water reading

** = Blow Counts During Seating

Arias & Associates, Inc.

Job No.: 2012-695




Boring Log No. B-17

Project: Ash Water Transport Pond & Equalization Pond
Stability Analyses at San Miguel Lignite Mine

Sampling Date: 9/26/12

2012-695.GPJ 10/22/12 (BORING LOG SA12-01,ARIASSA12-01.GDT,LIBRARY2012.GLB)

Christine. Texas Elevation: 273 ft (Estimated)
’ Coordinates:  N: 13440386.15 E: 2139154.19
Location: See Boring Location Plan Backfill: Cement-bentonite grout
Soil Description D?f"t’)th SN |WC|PL|LL|PI| PP | N |-200
FAT CLAY (CH), medium stiff to very stiff, gray and brown I ss | 17 21
- trace organics to 4 ft.
......... ] ss | 19 16
M 40 | 27 | 82| 55 13
38 1.0
34 15
33 (25| 74|49 | 225
- some gypsum below 13 ft.
15 T |31 3.25
......... T 22 275
20
SANDY LEAN CLAY (CL), medium stiff, gray and brown N/ T Los|oalssl12] 07s
25 '
SILTY SAND (SM), very dense, gray and brown  [[[[[[]]
=SS _ 26 50/4°0. 19
Borehole terminated at 28.8 feet —~— ~
(F;l';gtu Qn"cvéﬁﬁ'er%%‘?urmg drilling: 24-ft depth Nomenclature Used on Boring Log
After 24 hours: 5.2-ft depth (23-ft open [I] Split Spoon (SS) . Thin-walled tube (T) S/ Water encountered during drilling
borehole depth) Y Delayed water reading

Field Drilling Data:
Coordinates: Survey
Logged By: J. Kniffen
Driller: Eagle Drilling, Inc.

Single flight auger: 0 - 28.8 ft PP = Pocket

WC = Water Content (%)
PL = Plastic Limit

Equipment: Truck-mounted drill rig II_:’LI = Ilz’ilgl;it(ijclijti/mlir:dex

Penetrometer (tsf)

N = SPT Blow Count

** = Blow Counts During Seating
Penetration

-200 = % Passing #200 Sieve

Arias & Associates, Inc.

Job No.: 2012-695



KEY TO CLASSIFICATION SYMBOLS USED ON BORING LOGS

MAJOR DIVISIONS DESCRIPTIONS
co o g Well-Graded Gravels, Gravel-Sand Mixtures, Little
28 Si or no Fines
S0 o2
[T ) c =
g n 82 EE Poorly-Graded Gravels, Gravel-Sand Mixtures,
0 o 8s ©F Little or no Fines
o > 8 z —
n g < g § 3
aJ 8 x - S0 8 i it Mi
3 S 0 cx 8 Silty Gravels, Gravel-Sand-Silt Mixtures
s £a
? Eg =83
Q E g3 823
'-é x Se §$§ Clayey Gravels, Gravel-Sand-Clay Mixtures
x £ -
(O] 35 co w & Well-Graded Sands, Gravelly Sands,
1 .0 N c . .
w 8 2o 2ic Little or no Fines
n © 80 S e
€ 3 is £5
g 2 82 o SP Poorly-Graded Sands, Gravelly Sands,
O = AR 2 Little or no Fines
& 2 5¢c
= < =2 g 7
g N Iy gof SM Silty Sands, Sand-Silt Mixtures
= ® 5 c.© L":
. $8%
35 | 2%
= E < § sC Clayey Sands, Sand-Clay Mixtures
Inorganic Silts & Very Fine Sands, Rock Flour,
7)) 8 o3 ¢n < ML Silty or Clayey Fine Sands or Clayey Silts
= 29 n> SE with Slight Plasticity
O 253 < T B , ; —
»n Lo = (_JI EX: Inorganic Clays of Low to Medium Plasticity,
a =8 n =- CL Gravelly Clays, Sandy Clays, Silty Clays,
% Ss Lean Clays
< £¢ | e . .
¢ <& o _c MH i Inorganic Silts, Micaceous or Diatomaceous Fine
0 £L >t P ES | Sand or Silty Soils, Elastic Silts
1 -
BEE 53 328
— =< = )
T »© = CH Inorganic Clays of High Plasticity, Fat Clays

Massive Sandstones, Sandstones

SANDSTONE with Gravel Clasts
MARLSTONE Indurated Argillaceous Limestones
-
<n
5 :tl LIMESTONE Massive or Weakly Bedded Limestones
4
Sy
E <Ef. CLAYSTONE Mudstone or Massive Claystones
E e
CHALK Massive or Poorly Bedded Chalk Deposits
MARINE CLAYS Cretaceous Clay Deposits
A 4 Indicates Final Observed Groundwater Level
GROUNDWATER
AVA Indicates Initial Observed Groundwater Location

Arias & Associates, Inc.
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