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1.0

1.1

1.2

INTRODUCTION

San Miguel Electric Cooperative, Inc. (San Miguel) owns and operates a 440-MW
mine-mouth, lignite-fired power generating plant (the San Miguel Plant) and
associated lignite-mining facilities. The San Miguel Plant is located in Atascosa
County approximately 6 miles south of Christine, Texas.

The San Miguel Plant began electric power generation in January 1982. San
Miguel has wholesale power contracts to furnish power and energy to the South
Texas Electric Cooperative, Inc. through the year 2037.

The San Miguel Plant generates coal combustion residuals (CCR) that are
regulated under Title 40, Code of Federal Regulations, §257 (40 CFR §257)(the
CCR Rule). San Miguel operates two CCR surface impoundments at the San
Miguel Plant:

(1) the Ash Water Transport Ponds (Ash Ponds); and
(2) the Equalization Pond (EP).

REPORT PURPOSE AND OBJECTIVES

Regulations in 40 CFR §257.73, Structural Integrity Criteria for Existing CCR
Surface Impoundments, require that owners and operators of existing CCR
Surface Impoundments conduct initial and periodic Structural Stability
Assessments of each CCR surface impoundment and post a copy of the
assessment on an internet site accessible by the public.

This report summarizes documentation of the Ash Ponds and EP CCR surface
impoundments structural stability at the San Miguel Plant.

REPORT ORGANIZATION

This structural stability assessment is organized into the following sections:
e introduction;

e purpose and objectives;

e report organization;

e unit descriptions;

e structural stability assessment;

¢ notification, recordkeeping, and internet posting; and

e professional engineer’s certification.

Documentation referenced in this report is included in Appendix A.
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2.0

3.0

UNIT DESCRIPTION

The San Miguel Plant is a coal fired steam electric plant capable of generating
approximately 440 MW. San Miguel began construction of the plant in 1977. The
San Miguel Plant began generating electric power in 1982.

San Miguel currently operates two CCR surface impoundments at the Plant
which are subject to requirements in 40 CFR §257:

e the Ash Water Transport Ponds (Ash Ponds); and
e the Equalization Pond (EP).

The Ash Ponds and the EP were designed by Tippett & Gee, Inc. San Miguel
constructed the Ash Ponds and the EP between July 1977 and May 1978. San
Miguel initiated operation of the Ash Ponds and the EP in 1981 (NFS 1984). The
locations of the Ash Ponds and the EP are shown on Figure 1.

STRUCTURAL STABILITY ASSESSMENT

The CCR surface impoundment structural stability assessment must document
whether a CCR surface impoundment was designed, constructed, operated, and
maintained using generally accepted good engineering practices, including the
following, to the extent feasible, in accordance with 40 CFR §257.73(d)(1):

(i) Stable foundations and abutments;

(i) Adequate slope protection to protect against surface erosion, wave action, and
adverse effects of sudden drawdown;

(iii) Dikes mechanically compacted to a density sufficient to withstand the range of
loading conditions in the CCR unit;

(iv) Vegetated slopes of dikes and surrounding areas not to exceed a height of six inches
above the slope of the dike, except for slopes which have an alternate form or forms of
slope protection;

(v) A single spillway or a combination of spillways configured as specified in paragraph
(d)(1)(v)(A) of [40 CFR §257.73];

(vi) Hydraulic structures underlying the base of the CCR unit or passing through the
dike of the CCR unit that maintain structural integrity and are free of significant
deterioration, deformation, distortion, bedding deficiencies, sedimentation, and debris
which may negatively affect the operation of the hydraulic structure; and

(vii)  For CCR units with downstream slopes which can be inundated by the pool of an
adjacent water body, such as a river, stream or lake, downstream slopes that maintain
structural stability during low pool of the adjacent water body or sudden drawdown
of the adjacent water body.

San Miguel staff responsible for operation of the Ash Ponds and the EP reported
that San Miguel inspects the Ash Ponds and the EP weekly for evidence of
erosion and other structural weakness in accordance with 40 CFR §283(a). If San
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3.1

3.1.1

3.1.2

Miguel observes evidence of actual or potential structural weakness or release
during any weekly inspection, San Miguel will remedy the deficiency or release
as soon as feasible and document the corrective measures taken in accordance
with 40 CFR §283(b)(5).

Condition and documentation of consistency of components of the Ash Ponds
and the EP with requirements in 40 CFR §257.73(d)(1) and 40 CFR §283(b)(5) are
described in this section.

FOUNDATIONS AND ABUTMENTS

Periodic structural stability assessments are required to document whether each
CCR surface impoundment was designed, constructed, operated, and
maintained with “stable foundations and abutments” in accordance with 40 CFR
§257.73(d)(1)(i).

San Miguel documentation describing structural stability of Ash Ponds and the
EP foundations and abutments (dikes) is described in this section.

CY 1978 Geotechnical Engineering Report

San Miguel Plant documentation shows that the Ash Ponds and the EP CCR
surface impoundments were designed in accordance with results of a
geotechnical investigation and engineering recommendations prepared for San
Miguel by NFS/National Soil Services, Inc. (NFS) in calendar year (CY) 1978, as
referenced in related NFS correspondence (NFS 1979, NFS 1984).

NFS described the foundation and abutment soils of the Ash Ponds and EP as
generally consisting of an upper clay stratum ranging from approximately 22 to
30 feet thick. This stratum was encountered at depths from 14 feet below the
bottom of Ash Ponds and from 7 to 14 feet below the bottom of the EP. NFS
described the upper clay as consisting of hard, moderately-to-highly plastic,
relatively impermeable clays, sandy clays, and silty clays.

NFS described the soil underlying the upper clay stratum as a very dense silty
fine sand stratum. The thickness of the underlying sand stratum in the area of
the Ash Ponds and EP was not described in the NFS geotechnical engineering
report.

Final Design Documents

San Miguel Plant documents include final design drawings for the Ash Ponds
and EP (T&G 1977a, T&G 1977b, T&G 1977¢, T&G 1980a, T&G 1980b, T&G 1980c,
T&G 1980d, T&G 1981). Printed excerpts of technical specifications for the San
Miguel plant construction, provided by San Miguel, were included in the
Assessment of Dam Safety of Coal Combustion Surface Impoundments, Final Report
prepared by CDM Smith (CDM Smith 2014). The excerpts include specifications
for construction of the Ash Ponds but not for the EP.
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3.1.3

3.1.4

Those drawings and technical specifications describe construction of the Ash
Ponds and the EP. Construction was accomplished by stripping topsoil
unsuitable for use as structural fill and select native soil excavation. Select
excavated soil was used as bottom fill or dike fill as necessary. Areas that
received fill were stripped of topsoil, where present, and scarified to a depth of
one foot below the base of the fill. A five-foot deep inspection trench was
excavated to observe the Ash Pond and the EP foundation soils (along the
interior toe of dikes constructed by a combination of excavation and fill, or along
the center of dikes constructed entirely of fill).

San Miguel documentation, including the final design of the Ash Ponds and the
EP, describes design requirements that produced stable foundations and
abutments consistent with requirements in 40 CFR §257.73(d)(1)(i).

CY 1987 Liner Repair

San Miguel Plant documents describe recommendations for and repair of the
Ash Pond A liner in CY 1987 (NFS 1984, PSI 1985, PSI 1987a, PSI 1987b, PSI
1987c, PSI 1987d, PSI 1987e, PSI 1987f, PSI 1987g, PSI 1991). The repair was
conducted in response to observation of seepage shortly after initial operation of
the Ash Ponds in 1981. San Miguel Plant documents also describe compaction of
the Ash Pond B liner in CY 1991. Details of the Ash Ponds liner reconstruction
projects are described in the History of Construction Report, available on the San
Miguel Plant publically-accessible internet site.

San Miguel documentation, including the CY 1987 liner repair, describes repair
of the Ash Pond A liner that produced stable foundations and abutments
consistent with requirements in 40 CFR §257.73(d)(1)(i).

CY 2012 Dike Stability Report

San Miguel Plant documentation includes report of a dike stability assessment
prepared for San Miguel by Arias & Associates (Arias) in CY 2012 (Arias 2012)
(the CY 2012 dike stability report). That report describes soil borings that were
drilled and sampled by Arias through the Ash Pond and the EP dike crests and
through soils near the Ash Pond and the EP dike exterior toe of slope.

The descriptions of dike foundation and abutment soils in the CY 2012 dike
stability assessment report are generally consistent with the descriptions of the

corresponding soils in the 1978 NFS geotechnical investigation report (see NFS
1979, NFS 1984, and Arias 2012).

San Miguel documentation including the CY 2012 dike stability report of the Ash
Ponds and the EP describes stable foundations and abutments consistent with
requirements in 40 CFR §257.73(d)(1)(i).
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3.1.5

3.2

CY 2016 Inspection Report

San Miguel Plant documentation includes an inspection report for the Ash Ponds
and the EP conducted during December 2015 (HDR 2016) (the CY 2016
inspection report). Two potential seep areas near the exterior toe of the Ash
Ponds and the EP dikes were reported. The report recommended that San
Miguel continue monitoring of each of those potential seeps during subsequent
dry periods to determine whether the saturated soil in each of those areas was
due to rains preceding the inspection or due to water migrating from the ponds.
In the event of seepage from the impoundments, the report recommended
additional investigation to determine the cause of the seepage and appropriate
corrective action, if necessary, or continued monitoring of the seepage for signs
of turbidity or slope distress.

San Miguel confirmed that the standing water identified during December 2015
in the area of the EP was due to a low area in the flood plain of nearby Caballos
Creek (San Miguel 2016b). San Miguel confirmed that water in the low area dries
out during periods of extended dry weather.

San Miguel placed additional soil material in the area of the potential Ash Pond
seep identified during December 2015. San Miguel reported that some seepage
was still occurring (San Miguel 2016a). San Miguel reported no slope distress
associated with the seeps; hence the Ash Pond foundation and abutments are
currently stable. San Miguel is currently monitoring the seepage as
recommended in the 2016 inspection report (San Miguel 2016c).

San Miguel documentation, including the CY 2016 inspection report of the Ash
Ponds and the EP and related monitoring, describes stable condition of
foundations and abutments consistent with requirements in 40 CFR
§257.73(d)(1)(i).

SLOPE PROTECTION

Each CCR surface impoundment is required to exhibit “adequate slope
protection to protect against surface erosion, wave action, and adverse effects of
sudden drawdown” in accordance with 40 CFR §257.73(d)(1)(ii).

San Miguel Plant documentation includes drawings and technical specifications
that required that the Ash Ponds and the EP dikes to be completed with 2.5
horizontal to 1 vertical (2.5 H:1V) exterior side slopes, 3H:1Vinterior side slopes,
and a 20-foot wide constant-elevation crest (CDM Smith 2014, T&G 1977a, T&G
1977b, T&G 1977¢, T&G 1980a, T&G 1980b, T&G 1980c, T&G 1980d, T&G 1981).
The dike crest and the exterior side slope were required to be covered with a 12-
inch thick layer of topsoil and seeded with coastal bermuda grass cover
vegetation to reduce the potential of dike soil erosion.
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3.2.1

Surface Erosion Slope Protection

San Miguel Plant documentation shows that the Ash Pond and the EP dikes are
covered by topsoil and are seeded with erosion-resistant cover vegetation (CDM
Smith 2014, T&G 1977a, T&G 1977b, T&G 1977¢, T&G 1980a, T&G 1980b, T&G
1980c, T&G 1980d, T&G 1981).

San Miguel Plant documentation includes report of inspection of the Ash Ponds
and the EP during December 2015 (HDR 2016). The report documented
observation of potential surface erosion problems associated with vehicle ruts,
woody vegetation, and soil erosion that, left uncorrected, could produce
inadequate surface erosion slope protection.

Vehicle Ruts: The CY 2016 inspection report described observation of minor
rutting on the Ash Ponds and the EP dike crests that was apparently caused
by vehicle traffic. The report recommended that the ruts be filled and graded
to drain. In addition, the report recommended that vehicle traffic be
discouraged on the Ash Ponds and EP dike crests after rain events. The San
Miguel staff responsible for operation of the Ash Ponds and the EP reported
that San Miguel is currently pursuing repair of the ruts, and that San Miguel
will implement the recommended limits on vehicle traffic after rain events to
maintain stability of the dike surface erosion slope protection (San Miguel
2016b).

Woody Vegetation: The CY 2016 inspection report described observation of
brush and tree saplings growth at various locations on the exposed dike
interior side slope and the dike exterior side slope of the Ash Ponds and the
EP. The report recommended that San Miguel remove the brush and tree
saplings and repair areas disturbed during removal of the brush and tree
saplings. The San Miguel staff responsible for operation of the Ash Ponds
and the EP reported that San Miguel completed removal of some of the brush
and tree saplings and that San Miguel plans to complete removal of the
remaining brush and tree saplings in the near future to maintain stability of
the dike surface erosion slope protection (San Miguel 2016a).

Dike Soil Erosion: The CY 2016 inspection report described observation of
gully erosion on the interior and exterior Ash Ponds and EP dike side slopes.
The report recommended repair of those areas followed by revegetation or
placement of riprap for erosion protection. The San Miguel staff responsible
for operation of the Ash Ponds and the EP reported that San Miguel
completed repair of some gully erosion and that San Miguel plans to
complete repair of other areas of erosion in the near future to maintain
stability of the dike surface erosion slope protection (San Miguel 2016a, San
Miguel 2016b).

Therefore, San Miguel documentation shows that the Ash Pond and the EP dikes
provide surface erosion slope protection is consistent with requirements in 40
CFR §257.73(d)(1)(ii).

ERM

6 0303548\ A8307 Rpt.docx



3.2.2

3.2.3

3.3

Wave Action Slope Protection

Wind and wave erosion at the apparent normal water level shore lines of the Ash
Ponds and EP dike interior sides slopes observed during December 2015 was
reported in the CY 2016 inspection report. The report recommended that San
Miguel continue to monitor dike erosion and, if necessary, install protective
cover over the current dike interior side slopes if the erosion persists. The San
Miguel staff responsible for operation of the Ash Ponds and the EP reported that
San Miguel is planning to complete repair of wind and wave erosion at the Ash
Ponds and EP dike interior side slopes in the near future. In addition, San Miguel
inspects the Ash Ponds and EP weekly for evidence of continued erosion and
significant change or deterioration (San Miguel 2016b).

Therefore, San Miguel documentation shows that the Ash Pond and the EP dike
interior side slope are protected from wave action consistent with requirements
in 40 CFR §257.73(d)(1)(ii).

Sudden Drawdown

As the exterior of the Ash Pond and the EP dikes are not in contact with or
affected by a permanent water body on the exterior side of the dikes, sudden
drawdown of a permanent water body is not a credible design consideration.

A flood condition that might cause submergence of the dike exterior side slope or
foundation soils would be of such short duration (a few days at the most) that
the depth of saturation of the soils and potential for excess pore pressure on
decline of the very infrequent flood would pose no significant adverse effect on
the dike stability. Further, as the water surface in the interior of the Ash Ponds
and the EP are maintained at a relatively constant level to optimize Plant
operation, rapid drawdown due to a flood condition that might adversely affect
the Ash Pond and EP dike interior side slopes is not a credible design
consideration.

Therefore, San Miguel documentation shows that evaluation of sudden
drawdown that might affect Ash Ponds and the EP slope protection is not
needed to demonstrate consistency with requirements in 40 CFR §257.73(d)(1)(ii).

DIKE STABILITY

Owners and operators of CCR surface impoundments are required to document
whether a CCR surface impoundment was constructed with “(d)ikes
mechanically compacted to a density sufficient to withstand the range of loading
conditions in the CCR unit” in accordance with 40 CFR §257.73(d)(1)(iii).

San Miguel Plant documentation includes description of mechanical compaction
and dike stability analysis of the Ash Ponds and EP dikes.
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3.3.1

3.3.2

Dike Mechanical Compaction

San Miguel Plant documentation includes drawings and technical specifications
for construction of the Ash Ponds and the EP (CDM Smith 2014, T&G 1977a,
T&G 1977b, T&G 1977¢, T&G 1980a, T&G 1980b, T&G 1980c, T&G 1980d, T&G
1981). Those drawings and technical specifications specify construction of the
Ash Ponds and the EP by stripping topsoil unsuitable for use as structural fill
and by excavation of select native soil as dike fill, where dike fill was necessary.

The technical specifications state that the portions of the Ash Ponds and the EP
perimeter dikes that consist of fill were compacted as follows:

e soil was placed in nine-inch thick loose lifts;

e the moisture content of placed soil was adjusted as necessary to one percent
dry to four percent wet of the optimum moisture content; and

e loose lifts were compacted to at least 95% of the maximum dry density as
determined by Texas Highway Department (now Texas Department of
Transportation) Test Method Tex-113-E.

Therefore, San Miguel documentation shows that the Ash Ponds and the EP
dikes were constructed using mechanical compaction consistent with
requirements in 40 CFR §257.73(d)(1)(iii).

Dike Stability Analysis

San Miguel Plant documentation includes geotechnical analysis of the Ash Ponds
and EP dikes in CY 2012 (the CY 2012 dike stability analysis)(Arias 2012). The
purpose of the CY 2012 dike stability analysis was to determine the ability of the
Ash Ponds and EP dikes to withstand long term and short term loading
conditions as well as seismic stability and liquefaction potential.

The CY 2012 dike stability analysis reported that seventeen soil borings were
drilled and sampled through the Ash Ponds and the EP dike crests and at
locations near the Ash ponds and EP dike exterior toe of slope. Field tests and
analysis of soil samples were used to assess the condition and material properties
of the dike fill and foundation soils.

Field tests performed during the drilling included:

e Standard Penetration Tests (ASTM D 1586); and

e Pocket Penetrometer tests.

The CY 2012 dike stability analysis reported that disturbed and undisturbed soil

samples were collected from the soil borings. Selected samples were reported
tested in the materials testing laboratory for the following parameters:

e Moisture content (ASTM D 2216);
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3.4

3.5

e Atterberg limits (ASTM D 4318);

e Particle size distribution (ASTM D 422);

e Particle size passing the No. 200 sieve (ASTM D 1140); and

e Consolidated-undrained triaxial compression test (ASTM D 4767).

The CY 2012 dike stability analysis reported that the Ash Ponds and EP dike
stability analyses were prepared using a range of representative loads and soil
properties based on the field and laboratory testing and field observations. The
CY 2012 dike stability analysis report concluded that the Ash Ponds and the EP
dikes and foundations had adequate strength to withstand long term and short
term loading conditions as well as seismic stability and liquefaction potential.

Therefore, San Miguel documentation shows that the Ash Ponds and the EP
exhibit dike stability consistent with requirements in 40 CFR §257.73(d)(1)(iii).

DIKE EROSION PROTECTION

The original rule required owners and operators of CCR surface impoundments
document whether a CCR surface impoundment are operated and maintained
with “(v)egetated slopes of dikes and surrounding areas not to exceed a height of
six inches above the slope of the dike, except for slopes which have an alternate
form or forms of slope protections” in accordance with 40 CFR §257.73(d)(1)(iv).
That provision was remanded with vacatur by the D.C. Circuit, U.S. Court of
Appeals in an order filed on June 14, 2016 (USCA 2016).

SPILLWAYS

Owners and operators of CCR surface impoundments are required to document
whether a CCR surface impoundment was constructed with a “single spillway or
a combination of spillways configured...” in accordance with 40 CFR
§257.73(d)(1)(v)(A).

San Miguel Plant documentation shows that neither the Ash Ponds nor the EP
was constructed with an outfall or emergency spillway (T&G 1977a, T&G 1977b,
T&G 1977¢, T&G 1980a, T&G 1980b, T&G 1980c, T&G 1980d, T&G 1981). As
described by the San Miguel staff responsible for operation of the Ash Ponds and
the EP, no outfall or emergency spillway is needed because San Miguel
maintains the water level in the Ash Ponds and the EP in normal dry weather at
levels that that allow the ponds to contain the inflow resulting from a 100-year
flood in accordance with the Inflow Design Flood Control System Plan (IDFCSP)
required by 40 CFR §257.82 and, consequently, preclude need for an outfall or
emergency spillway (San Miguel 2016b). The initial IDFCSP, prepared by ERM
and dated October, 2016 is available in the San Miguel Plant operating record
and publically accessible internet site.
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3.6

3.7

Therefore, San Miguel documentation shows that evaluation of outfall and
emergency spillway stability at the Ash Ponds and the EP is not needed to
demonstrate consistency with requirements in 40 CFR §257.73(d)(1)(v).

HYDRAULIC STRUCTURES

Owners and operators of CCR surface impoundments are required to document
whether a CCR surface impoundment was constructed with “hydraulic
structures underlying the base of the CCR unit or passing through the dike of the
CCR unit that maintain structural integrity and are free of significant
deterioration, deformation, distortion, bedding deficiencies, sedimentation, and
debris which may negatively affect the operation of the hydraulic structure” in
accordance with 40 CFR §257.73(d)(1)(vi).

San Miguel Plant documentation shows the EP was not constructed with any
hydraulic structures passing through the perimeter dikes. (T&G 1977a, T&G
1980b, T&G 1980d). San Miguel Plant documentation shows the Ash Ponds
interior dike was constructed with a drop inlet near the eastern end of the dike
and a 30 inch diameter fiberglass reinforced pipe for ash water transfer that runs
from the drop inlet west to an ash water pump station (T&G 1977b, T&G 1980c,
T&G 1981). The San Miguel staff responsible for operation of the Ash Ponds
reported that the ash water transfer pipe is still present in the dike dividing Ash
Pond A from Ash Pond B, but is no longer in use due to a sediment or other
blockage somewhere upstream of the outlet outside the exterior side slope of the
Ash Pond dikes (San Miguel 2016b). Recent observation confirmed that the
exposed pipe exterior appears to be in good condition and that saturated soil
moisture adjoining the pipe exterior at the dike side slope was not flowing (ERM
2016).

San Miguel inspects the Ash Ponds drop inlet and pipe regularly for
deterioration and other deficiencies that might adversely affect operation of the
hydraulic structure or stability of the Ash Ponds dikes in accordance with
requirements in 40 CFR §257.73(d)(1)(vi).

Therefore, San Miguel documentation shows that evaluation of hydraulic
structures in the Ash Ponds and the EP is not needed to demonstrate consistency
with requirements in 40 CFR §257.73(d)(1)(vi).

INUNDATION BY ADJACENT WATER BODIES

Owners and operators of CCR surface impoundments are required to document
whether a CCR surface impoundment was constructed with “CCR units with
downstream slopes which can be inundated by the pool of an adjacent water
body, such as a river, stream or lake, downstream slopes that maintain structural
stability during low pool of the adjacent water body or sudden drawdown of the
adjacent water body” in accordance with 40 CFR §257.73(d)(1)(vii).
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3.7.1

3.7.2

San Miguel Plant documentation shows that neither the Ash Ponds nor the EP
were constructed with dike exterior sides slopes that are in contact with any
adjacent to water body, such as a river, stream or lake, except during an
ephemeral flood event (FEMA 2010, T&G 1977a, T&G 1977b, T&G 1977¢, T&G
1980a, T&G 1980b, T&G 1980c, T&G 1980d, T&G 1981). Further, the San Miguel
drawings show that:

e the Ash Pond dike crest elevation is Elevation (El.) 315 feet (ft.);

e that Ash Pond dike toe of slope elevation ranges from EI. 284 to 300 ft.;

e the EP dike crest elevation is El. 295 ft.; and

e that the EP Ash Pond dike toe of slope elevation ranges from El. 273 to 275 ft.

While the San Miguel Plant drawings do not state the datum of the elevations
shown on the drawings, the elevations shown on the drawings are consistent
with the elevation contours shown on the current U.S. Geological Survey (USGS)
topographic map of the “Caballos Creek” quadrangle (USGS 2013). The USGS
quadrangle map states that elevations shown on the USGS map are expressed in
North American Vertical Datum, 1988 (NAVD 88). Consequently, elevation
datum displayed on the San Miguel Plant drawings can be considered consistent
with NAVD 88 datum.

The Federal Emergency Management Administration (FEMA) Flood Rate Map
(FIRM) Flood Insurance Rate Maps (FIRM) and USGS topographic map show the
top of bank of Caballos Creek to range from approximately El. 297 ft. to 288 ft. in
the vicinity of the Ash Ponds and the EP, respectively (FEMA 2010, USGS 2013).
Therefore, the Ash Ponds and EP dike crests are approximately 18 feet and 7 feet
above the 100-yr flood plain, respectively.

Consequently, the Ash Ponds dike crests are sufficiently above the 100-year
floodplain to prevent inflow of flood waters from the adjacent Caballos Creek in
accordance with 40 CFR §257.73(d)(1)(vii).

Inundation During Low Pool

Recent ERM observation of water in Caballos Creek, when flowing, is normally
not in contact with any dike surrounding the Ash Ponds or the EP (ERM 2016).
Consequently, water flowing in the creek, when present, is in contact with
neither the Ash Ponds nor the EP dike exterior side slope.

Therefore, San Miguel documentation shows that the effect of a low pool on
stability of the Ash Ponds and the EP is not needed to demonstrate consistency
with requirements in 40 CFR §257.73(d)(1)(vii).

Sudden Drawdown During Low Pool

As stated above, water flowing in the creek, when present, is in contact with
neither the Ash Ponds nor the EP dike exterior side slope.
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3.7.3

Therefore, San Miguel documentation show that effect of sudden drawdown of
water in the creek during low pool on stability of the Ash Ponds and the EP is
not needed to demonstrate consistency with requirements in 40 CFR
§257.73(d)(1)(vii).

Sudden Drawdown During the 100-Year Flood

The current Federal Emergency Management Agency (FEMA) Flood Insurance
Rate Map (FIRM) No. 480014, Panel No. 0675C shows the extent of the base flood
plain (the 100-year flood plain) adjacent to the Ash Ponds and the EP. As stated
on the FIRM, no elevations were determined for the flood plain shown. The
FIRM datum is stated to be NAVD 88.

Correlation of the 100-year flood plain boundary shown on the FIRM with
elevation contours shown on the corresponding USGS topographic map show
that the elevation of the 100-year flood plain adjoining the Ash Ponds ranges
from approximately El. 289 ft. to 297 ft. Correlation of the 100-year flood plain
boundary shown on the FIRM with elevation contours shown on the
corresponding USGS topographic map show that the elevation of the 100-year
flood plain adjoining the EP ranges from approximately El. 279 ft. to 288 ft.

The elevation of the Ash Ponds dike exterior toe of slope varies from
approximately El. 290 ft. to 301 ft. in the area in the 100-year flood plain. The
elevation of the EP dike exterior toe of slope varies from approximately El. 273 ft.
to 285 ft. in the area in the 100-year flood plain.

Consequently, the base of the Ash Ponds dike exterior side slopes would be
submerged for a short period during the 100-year flood event to a depth between
0 ft. and 7 ft. above the toe of slope. Similarly, the base of the EP dike exterior
side slopes would be submerged for a short period during the 100-year flood
event to a depth between 0 ft. and 15 ft. above the toe of slope. As such an
infrequent flood event would be of short duration and limited depth, no
significant adverse effect on dike stability due to rapid drawdown is expected.

Therefore, San Miguel documentation shows that the effect of sudden drawdown
of water in the creek during the 100-year flood event on stability of the Ash
Ponds and the EP is not needed to demonstrate consistency with requirements in
40 CFR §257.73(d)(1)(vii).
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4.0

4.1

4.2

4.3

4.4

NOTIFICATION RECORD KEEPING AND INTERNET POSTING

San Miguel will issue notifications, implement recordkeeping, and post CCR
surface impoundment structural stability assessment information to the San
Miguel internet site accessible to the public in accordance with 40 CFR §257.105,
40 CFR §257.106, and 40 CFR §257.106.

NOTIFICATION

San Miguel will notify the Executive Director of the Texas Commission on
Environmental Quality (TCEQ), the State Director as defined in 40 CFR
§257.105(d), and in accordance with 40 CFR §257.106(f)(9), when the CCR surface
impoundment structural stability assessment is available in the San Miguel
operating record and on the San Miguel internet site accessible to the public.

In accordance with TCEQ instructions related to CCR units in Texas, San Miguel
will send each notification to the TCEQ via internet electronic mail to:

CCRNotify@tceg.texas.gov

RECORDKEEPING

San Miguel will maintain a copy of this structural stability assessment and
associated documentation in the San Miguel operating record starting no later
than October 17, 2016 and for a period of five years after that date.

INTERNET POSTING

San Miguel will maintain a copy of this structural stability assessment and
associated documentation and on the San Miguel internet site accessible to the
public within 30 days of placement in the San Miguel operating record and for a
period of five years after that date.

PERIODIC STRUCTURAL STABILITY ASSESSMENT

San Miguel will complete the next periodic CCR surface impoundment structural
stability assessment of the Ash Ponds and the EP within five years of the date of
this initial structural stability assessment report; i.e. on or before

October 17, 2021.
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PROFESSIONAL ENGINEER'S CERTIFICATION

40 CFR §257.73(d)(3) requires that this CCR Surface Impoundment Structural
Stability Assessment be certified by a qualified professional engineer, That
certification is provided below,

[ hereby certifyy that | have reviewed the information documenting the initial
Structural Stabil thi Assesdmicn _.I"ur the Ash Ponds and the J-fq:mh'z;ln'mr Parigl
CCR surface impoundments at the San Miguel Electric Cooperative, Ine, electric
utility generation plant located in Atascosa County, Texas, and being familiar
with the provisions of 40 CER Part 257,73, attest that initial Structural Stability
Asgessment was prepared in accordance with the CCR Rule,

L. Doyon Main, I E,
Printed Name of Licensed Professional Engineer

{)
A\

Siﬁm'ill.uu' of Licensed Professional Engineer

(
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REPORT FORMAT INFORMATION

To improve clarity in the intent of our geotechnical recommendations for this project, the
report is organized into two separate, but equally important sections.

Section | — Synopsis is a summary of our geotechnical findings specific to this project.

Section Il - The Main Report contains more detailed information about the subsurface
conditions and the results of the stability calculations.

A study of both of the above referenced sections is recommended. Arias & Associates, Inc.
cautions that Section | is a consolidated quick reference overview of the more detailed
geotechnical findings contained in Section Il and should not be utilized exclusively from the
remainder of the report.
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SECTION I:

SYNOPSIS

This synopsis includes a brief description of the project, subsurface findings, and calculated
Factors of Safety for the stability of the embankments associated with the Ash Water

Transport Ponds and the Equalization Pond.

Table 1: Project Description

Project:

Ash Water Transport Ponds and Equalization
Pond

Project Location:

San Miguel Electric Cooperative
Christine, Texas

Development:

Two Ash Water Transport Ponds
(2,475 ft by 265 ft each)
One Equalization Pond

(approx. 1,650 ft by 800 ft)

Dike Geometry:

Ash Water Transport Ponds
0 ft to 31 ft high
2.5H to 1V Side Slopes
Equalization Basin
0 ft to 22 ft high
3.5H to 1V Side Slopes

Pond Fill Elevation:

Ash Water Transport Ponds - EIl. 311 ft
Equalization Pond — EI. 290 ft

Impoundment Material Used in Analysis:

Ash Water Transport Ponds — Water
Equalization Pond - Water

Table 2: Existing Conditions at Time of Geotechnical Study

Ground Cover:

Grass with a few small trees and bushes

Predominant Soil Types:

Fill/Natural Fat CLAY (CH)
Fill/Natural Lean CLAY (CL)
Sandy Lean CLAY (CL)
Silty Fine SAND (SM)

Average Plasticity Index (PI) of Upper Clays

(Natural and Fills):

41 (Range 12 - 92)

Groundwater Depth Measured:

Arias & Associates, Inc.

Minimum: 1.8 ft (Toe Area)
Maximum: 37.5 ft (Crest)

1-1 Arias Job No. 2012-695



Table 3: Computed Global Stability Factors of Safety

Ash Water Transport Ponds Equalization Pond

Stability

Case Section Section Section Section Section
A-A B-B c-Cc D-D E-E

Normal
Operating Pool

Steady State
Seepage
(long-term)

Maximum
Surcharge Pool

Undrained
(short-term)
Normal
Operating Pool
Undrained
(Seismic)

1. Factor of Safety greater than 1.5 for Steady State Seepage and Undrained conditions is considered to be
adequate.

2. Factor of Safety greater than 1.0 for Seismic conditions is considered to be adequate.

3. Summary of stability runs presented in Appendix F
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SECTION II: MAIN REPORT
PROJECT AND SITE DESCRIPTION

The Ash Water Transport Ponds and Equalization Pond are located at the San Miguel
Electric Cooperative near Christine, Texas. A Site Vicinity Map is provided in Appendix A.
Representative site photographs that include each of the boring locations in this subsurface
investigation are provided in Appendix B of this report.

Portions of the ponds were constructed by cutting into existing grades while other portions
were constructed with filled slopes using the existing cut materials to maximum embankment
heights ranging from 22 feet (Equalization Pond) to 31 feet (Ash Water Transport Ponds).

An EPA consultant recently visited the site and requested that slope stability analyses of the
existing Ash Water Transport Ponds and Equalization Pond be performed to document
estimated current factors of safety against slope stability failures. We were provided with the
available original geotechnical information in the pond areas and other available
documentation.

It is our understanding that the Ash Water Transport Ponds experienced some seepage
issues in the 1980’s and were subsequently reconstructed. Since that reconstruction, these
ponds have been performing adequately with only a minor seepage issue apparent near the
northeast corner of Ash Water Transport Pond A. This minor seepage area was modeled as
Section A-A for stability.

GEOLOGY

The earth materials underling the project site have been regionally mapped as within the
undivided Manning, Wellborn and Caddell Formations (Emwc) mapped to be within the
Eocene Epoch of the Tertiary Period of the Geologic Time Scale.

Locally, the materials encountered in the test borings consist primarily of man-made fill soils,
natural surface and alluvial soils and the much older Eocene deposits. The man-made fill
soils were encountered in all of the embankment borings and two of the toe of slope borings
and varied from approximately 4 to 28 ft thick. The fill soils are comprised of clays, sandy
clays, gravelly clays with some lignite material and sand pockets and are in a stiff to hard
condition. The fill also contained gypsum material and had a distinct multicolored mottling.

The upper native soils consisted of approximately 3 to 18 ft of clays, sandy clays and fine
sands in a stiff to hard and medium dense condition. The underlying Eocene deposits are
comprised of clays, sandy clays, clayey sands, siltstones and sandstones with occasional
thin seams of lignite in a very stiff to very hard or very dense condition. Due to weathering
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and lack of cementation within these materials, from a geotechnical perspective, they should
be considered as having soil-like characteristics.

No faults are known to cross through the project area and, from a geologic perspective,
future tectonic activity in this geographic area should pose minimal seismic risk to the
disposal ponds and basin.

SOIL BORINGS AND LABORATORY TESTS

Seventeen (17) soil test borings were drilled at the approximate locations shown on the
Boring Location Plan provided in Appendix C. The borings were drilled at the crest and toe
of the dikes to depths of 20 to 64.3 feet. The subsurface investigation was conducted
between September 19 and September 26, 2012. The boring depths were measured from
below the existing ground surface elevation. Soil interpreted to be clay in the field was
sampled by either pushing a thin-walled tube (ASTM D 1587) or with a split barrel sampler
while performing the Standard Penetration Test (ASTM D 1586). Soil interpreted to be sand
or gravel in the field was sampled with a split barrel sampler just described.

A truck-mounted drill rig using continuous flight augers together with the sampling tool noted
was used to secure the subsurface soil samples. Soil classifications and borehole logging
were conducted during the exploration by our Engineering Geologist under supervision of our
Geotechnical Engineer. Final soil classifications, as seen on the attached boring logs
(Appendix C), were determined in the laboratory based on laboratory and field test results
and applicable ASTM procedures.

As a supplement to the field exploration, laboratory testing to determine soil water content,
Atterberg Limits, unconfined compressive strength using a pocket penetrometer, and percent
passing the US Standard No. 200 sieve, was conducted. In addition, selected samples of
both the natural and compacted clays were tested for strength using a multistage triaxial
compression test with isotropic consolidation and with effective consolidation pressures
selected to mimic the approximate range in expected insitu stresses. The laboratory results
are reported in the attached boring logs included in Appendix C. A key to the terms and
symbols used on the logs is also included in Appendix D. The soil laboratory testing for this
project was done in accordance applicable ASTM procedures with the specifications and
definitions for these tests listed in the Appendix E.

Remaining soil samples recovered from this exploration will be routinely discarded following
submittal of this report.
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SUBSURFACE CONDITIONS

Generalized stratigraphy and groundwater conditions are discussed in the following sections.
The subsurface and groundwater conditions are based on conditions encountered at the
boring locations to the depths explored.

Site Stratigraphy and Engineering Properties

The generalized subsurface stratigraphy encountered at this site is summarized in the table
below.

Table 4: Generalized Soil Conditions

Pocket
Material Type Pen.

(tsf)

FILL: Brown to Dark Brown and
Gray to Dark Gray, Fat CLAY
(CH), Fat CLAY (CH) with
Sand, Lean CLAY (CL), Lean
CLAY (CL) with Sand, Gravelly
Fat CLAY (CH),

stiff to hard

Brown to Dark Brown and Gray,
Clayey SAND (SC), Fat CLAY
(CH), Sandy Fat CLAY (CH),

Sandy Lean CLAY (CL), Lean
CLAY (CL), Lean CLAY (CL) 0.75-5.75
with Sand,
stiff to hard and medium dense
to very dense, some of these
soils are Eocene Age deposits

Gray and Brown, Silty SAND
(SM), Sandy SILT (ML), Sandy
Fat CLAY (CH), Sandy Lean
CLAY (CL), Clayey SAND (SC),
Fat CLAY (CH), very stiff to hard
and loose to very dense, some
alluvial soils but mostly Eocene
Age deposits

Where: Depth - Depth from existing ground surface at the time of geotechnical study, feet
Pl - Plasticity Index, %
No.200 -  Percent passing #200 sieve, %
Pocket Pen - Pocket Penetrometer reading (tons/ft2)
N - Standard Penetration Test (SPT) value, blows per foot
Groundwater

A dry soil sampling method was used to obtain the soil samples at the project site.
Groundwater was observed within the soil borings during the soil sampling activities. Each
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boring was then left open for a minimum of 24 hrs in order to obtain a delayed groundwater
reading. The delayed groundwater levels were encountered as shallow as 1.8 ft below
ground surface in the location of the toe of the embankments and as deep as 37.5 ft below
ground surface in the location of the crest of the embankments. Groundwater levels should
be expected to change over time in response to climatic conditions and to the amount of
water impounded in the Ash Water Transport Ponds and Equalization Pond.

For the purpose of the stability calculations performed herein, the groundwater has been
assumed to be at ground surface near the toe of the embankments. The normal operating
pool elevations in the Ash Water Transport Ponds and Equalization Pond have been
assumed to be 311 ft and 290 ft, respectively. The maximum surcharge pool elevations in
the Ash Water Transport Ponds and Equalization Pond have been assumed to be 314.5 ft.
and 293.5 ft. respectively. The phreatic surface in the embankment sections B-B, C-C, D-D,
and E-E were estimated using SEEP/W version 7.17, by GeoSlope using the boundary
conditions just described and estimated soil permeabilities based upon experience with
similar soils. In each case, these estimated phreatic surface elevations were higher in
elevation than those measured by the delayed water level readings in the borings. As such,
the phreatic surfaces in these analyses are considered to represent worst case conditions for
the Ash Water Transport Ponds and Equalization Pond. The phreatic surface in the
embankment section A-A was taken directly from the observed groundwater levels in the
corresponding borings and modified in accordance with the direct observation of seepage
emerging at the toe of the upper slope.

After obtaining samples and final groundwater measurements, the bore holes were backfilled
with a mixture of cement grout and bentonite pellets sealed with a cement cap at the surface.

IBC Site Classification and Seismic Design Coefficients

Section 1613 of the International Building Code (2009) requires that every structure be
designed and constructed to resist the effects of earthquake motions, with the seismic design
category to be determined in accordance with Section 1613 or ASCE 7. Site classification
according to the International Building Code (2009) is based on the soil profile encountered
to 100-foot depth. The stratigraphy at the site location was explored to a maximum 64.3-foot
depth.

Clayey and Sandy soils and Eocene aged deposits having similar consistency were
extrapolated to be present between 64.3 and 100-foot depths. On the basis of the site class
definitions included in Table 1613.5.2 and 1613.5.5 of the 2009 Code and the encountered
generalized stratigraphy, we characterize the site as Site Class C.

Seismic design coefficients were determined using the on-line software, Seismic Hazard
Curves and Uniform Response Spectra, version 5.1.0, dated February 10, 2011 accessed at
(http://earthquake.usgs.gov/hazards/designmaps/javacalc.php). Analyses were performed
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considering the 2009 International Building Code. Input included zip code 78012 and Site
Class C. Seismic design parameters for the site are summarized in the following table.

Table 5: Seismic Design Parameters

Site Classification

C

Where: Fa = Site coefficient
Fv = Site coefficient
Ss = Mapped spectral response acceleration for short periods
S1 = Mapped spectral response acceleration for a 1-second period

SLOPE STABILITY CALCULATIONS

Slope stability calculations were performed considering the interpreted stratigraphy at the
explored boring locations for each of the five cross sections analyzed. These cross sections
are shown in the Boring Location Plan in the Appendix C. Cross sections A-A, B-B and C-C
were cut through the southernmost Ash Water Transport Pond and cross sections D-D and
E-E were cut through the Equalization Pond. Strength parameters for the compacted clay
soils in Strata | and the natural clay soils in Strata Il were selected as the average strength
from the three multistage consolidated undrained triaxial compression tests previously
described. The other soil strengths used in these analyses were determined from the results
of the Standard Penetration Tests, pocket penetrometer results and experience with similar
soils. In each case, these estimated strengths are considered to be conservative.

The embankment cross sections analyzed were provided by the San Miguel Electric
Cooperative based upon ground surveys and bathymetric measurements performed
specifically for this project. The surveys indicate that the current geometry is similar to the
original design geometry. These slope stability analyses were performed by Mr. Glen
Andersen, Sc.D., P.E., acting as a subcontract employee to ARIAS.
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Table 6: Properties and Strength Parameters for Global Stability Analyses

Soil Profile
Zone

Material Unit Weight Strength Function

Total Stress
Cy = 216 psf
»=17.2°
Effective Stress
c = 288 psf
¢ =20.3°
Total Stress
Cy, = 216 psf
$=17.2°
Effective Stress
c = 288 psf
¢ =20.3°
Total Stress
Sandy Lean CLAY (CL), Clayey ¢, = 1000 psf, ¢ = 0°
SAND (SC) Effective Stress
¢ =200 psf, ¢ = 24°
Model Only With
) Silty SAND (SM), Sandy SILT .
Silty Sands ML) Effective Stress
¢ =0 psf, ¢ = 30°

All Fill Soils
Above Natural Fat CLAY (CH), Lean CLAY (CL)
Grade

Natural Soils
Above Silty Fat CLAY (CH), Lean CLAY (CL)
Sands

Natural Soils
Above Silty
Sands

Note:
1. No soils below the Strata Il Silty Sands were modeled in these seepage and stability analyses
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Stability
Criteria

Table 7: Stability Analyses Results

Pool
Elevation
(ft)

Section
Analyzed

Computed
Factor of
Safety

Minimum
Factor of
Safety

Comments

Normal
Operating Pool
Steady State
Seepage
Long-Term
(Drained)

A-A

2.2

B-B

1.9

C-C

1.7

D-D

22

Both Circular and
Noncircular
Searches
Optimized Using
Built-In Slope/W
Optimization

E-E 21 Routine

A-A 2.1 Both Circular and

Noncircular
Maximum B-B 1.8
Searches

Surcharge Pool
Short-Term
(Undrained) D-D 2.2

Cc-C 1.6 Optimized Using
Built-In Slope/W

Optimization

E-E 21 Routine

A-A 1.5 Both Circular and

Noncircular
Normal B-B 1.2

Operating Pool

Searches

C-C 1.2 Optimized Using
Built-In Slope/W

Optimization

Seismic
(Undrained) D-D 15

E-E 14 Routine

All controlling Slope/W and Seep/W runs are summarized in the Appendix.

Rapid Drawdown Failure

The analysis for a rapid drawdown failure is necessary only in circumstances where there is
the potential for a rapid lowering of the impoundment that would potentially destabilize the
embankment and trigger a rapid and uncontrolled release of the impoundment. For
embankments such as the ones associated with this project, such a rapid release could only
be caused by human failure or mechanical failure of an outfall structure. However, for each
of these ponds, there is no outfall structure. The only way for water to be released from them
is through evaporation or physical pumping. Under such circumstances, it is not possible to
trigger a rapid lowering of the reservoir except for the case of a global failure of the
embankments. If the embankments experience a global failure, a failure associated with the
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attending rapid drawdown would be considered a secondary failure and hence is not
considered in these stability calculations.

Seismic Loading

According to EPA requirements published in the Federal Register Vol. 75, No. 118, pages
35200 and 35201, only structures located in a seismic impact zone require seismic
considerations. The EPA identifies a seismic zone where the probability of an earthquake
creating a peak ground acceleration of greater than 0.1g is greater than 10% over a 250 year
period. Based upon earthquake probability maps computed from the United States
Geological Survey Report OFT 08-1128, and a rough correspondence between a M = 5.0
earthquake and a peak ground acceleration of 0.09g, the probability of the peak ground
acceleration equal to or greater than 0.1g at the project site is less than 6% over a 250 year
period. Hence, the project site is not located in an EPA defined seismic impact zone.

However, seismic stability calculations were performed for each of these cross sections
using a lateral earthquake coefficient of 0.13g corresponding to the short period mapped
spectral response acceleration provided earlier in this report. Such an approach is
considered to be conservative. These calculations indicate that the existing embankment
slopes have a suitable Factor of Safety for seismic conditions.

Liquefaction Potential

Given that these impoundments are not located in an EPA defined seismic impact zone, no
specific analyses are required for seismically induced liquefaction. However, a review of the
boring logs developed for this project indicates that there is only one location (Boring B-4) at
the toe of Cross Section B-B where loose sands or silts were encountered. In all other
locations, the uncorrected SPT blow counts were 65 or greater in the sands and silts. In
addition, these loose sands are encountered above the water table. Also, there is less than a
6% chance of a magnitude 5.0 or greater earthquake in 250 years. In order to have a
liquefaction event, three conditions must be met. First, granular soils must be present at a
sufficiently low density. Second, these low density granular soils must be encountered below
the groundwater table. Third, seismic shaking must be sufficiently strong to induce a collapse
of the soil skeleton at the insitu density.

Based upon the actual conditions at the project site, liquefaction is considered to be very
unlikely according to the criteria established by Seed and Idriss (1971) in their paper
“Simplified Procedure for Evaluating Soil Liquefaction Potential”. Hence, slope stability
evaluations accounting for potential liquefaction are not necessary for this site.

GENERAL COMMENTS

The scope of this study is to conduct seepage and associated slope stability evaluations of
the embankments of the Ash Water Transport Ponds and Equalization Pond. Environmental
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studies of any kind were not a part of our scope of work or services even though we are
capable of providing such services.

This report was prepared for this project exclusively for the use of San Miguel Electric
Cooperative. Arias and Associates is not responsible for the interpretations of our
conclusions by a third party. If any of the assumptions presented herein change or if
conditions observed during our site visits change, we should be informed and retained to
ascertain the impact of these changes on our recommendations. We cannot be responsible
for the potential impact of these changes if we are not informed.

The soils to be penetrated by the borings conducted for this subsurface investigation may
vary significantly across the site. Our soil classifications and strength determinations are
based solely on the materials encountered in widely spaced exploratory test borings and our
review of previously conducted borings. Conditions may occur between these borings that
are not representative of the subsurface conditions modeled in these analyses

This report has been prepared in accordance with ordinary degree of skill and care that
would be used by other reasonably competent geotechnical engineers under similar
circumstances, taking into consideration the contemporary state of the art and geographic
idiosyncrasies.
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APPENDIX A: SITE VICINITY MAP AND GEOLOGIC MAP
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Approximate Site Location

VICINITY MAP
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¢

ESTIMATED

N
LEGEND
Symbol Name Age
Qal Active Alluvial Deposits Quaternary Period / Holocene Epoch
Qt Alluvial Terrace Deposits Quaternary Period / Pleistocene Epoch
Ecd Conquista Clay & Dilworth Sandstone Tertiary Period / Eocene Epoch
members of the Whitsett Formation
Emwc Manning, Wellborn & Caddell Tertiary Period / Eocene Epoch
Formations, undivided
Ey Yegua Formation Tertiary Period / Eocene Epoch
_UfD- Fault Segment with Indication of Relative Movement
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APPENDIX B: SITE PHOTOGRAPHS
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DISCLAIMER: This drawing is for illustration only and should not be used for design or construction purposes. All locations are approximate

Photo 1 — View looking west at Boring B-2 and the Yard Drainage Retention Pond.

Photo 2 — View looking west from Ash Disposal Pond at Boring B-1, with Boring B-2 in the distance.

SITE PHOTOS

Ash Transport Water Pond and Equalization Pond

Stability Analyses at San Miguel Lignite Mine
Atascosa County, Texas

Date: October 22, 2012 Job No.: 2012-695

Drawn By: TAS Checked By: GRA

Approved By: DB Scale: N.T.S.

Appendix B

10f4




© 2011 by Arias & Associates, Inc.

DISCLAIMER: This drawing is for illustration only and should not be used for design or construction purposes. All locations are approximate.

Photo 3 — View looking north at Ash Disposal Pond from Boring B-5.

Photo 4 — View looking south from Boring B-6 towards Boring B-7 near the fence.
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DISCLAIMER: This drawing is for illustration only and should not be used for design or construction purposes. All locations are approximate

Photo 5 — View looking south from Sludge Disposal Basin at Boring B-8, with Boring B-9 in the distance.

Photo 6 — View looking to the northwest at Boring B-11, with Boring B-10 at top near the truck.
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Photo 7 — View looking east from Sludge Disposal Basin at Boring B-13, with Boring B-14 in the distance.
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APPENDIX C: BORING LOCATION PLAN AND BORING LOGS
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Boring Loqg No. B-1

Christine, Texas

Location: See Boring Location Plan

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

Coordinates:
Backfill:

Sampling Date: 9/24/12
Elevation:

315 ft (Estimated)
N: 13438995.96 E: 2135464.98
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 P [J % l ss |29 | 24 | 47 | 23 28
FILL: LEAN CLAY (CL) with sand, stiff to very stiff, grayand [/ ..
brown, trace of gypsum, mottted 74 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 3313557 22| 175
- seepage along gypsum seam at 10 ft. 31137156 19| 15
o .
o l ss | 38 32
LEAN CLAY (CL), hard, gray and brown, with thin gypsum
seams
- considerable iron oxide material below 24 ft. 25 [ SS |20 (20 | 42 | 22 82
SILTY Fine SAND (SM), very dense, gray and brown — SS **50/1"
30
) SS | 24 **50/6"| 33
35
""""" =l ss | 23 +50/6"

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

Nomenclature Used on Boring Log

B Thin-walled tube (T)

N = SPT Blow Count

\/ Water encountered during drilling
V¥ Delayed water reading

** = Blow Counts During Seating
Penetration
-200 = % Passing #200 Sieve

PP = Pocket Penetrometer (tsf)

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
Stability Analyses at San Miguel Lignite Mine

Sampling Date: 9/25/12

Christine. Texas Elevation: 303 ft (Estimated)
’ 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
IFILL: Silty GRAVEL (GM) with sand, medium dense, light s I ss | 26 74
ray and brown lzézgg
LIGNITE Material, hard, dark brown and black S
FILL: GRAVELLY FAT CLAY (CH) with sand, very stiff, gray /74 l ss |24 2115332 28
Land brown y
FAT CLAY (CH), very stiff to hard, gray and brown, with
gypsum and silt seams 33 36
3125|6338 21
25 (21|54 |33 | 225
- sandy with oxide staining below 10 ft.
24 5.0
SILT