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1 UNSTABLE AREAS DEMONSTRATION REPORT

1.1 Introduction

AMTECH Associates L.L.C. (AMTECH) has prepared this Unstable Areas Demonstration
report for the Ash Landfill area associated with Tucson Electric Power Company’s (TEP)
Springerville Generating Station (SGS). This report was prepared to comply with the
unstable areas demonstration requirements as per the U.S. Environmental Protection
Agency’s Standards for the Disposal of Coal Combustion Residuals (CCR), 40 CFR Part
§257.64. These standards are applicable to the facility’s Ash Landfill as an “Existing CCR
landfill” as defined in CFR §257.53.

1.1.1 Site Description and Location

The SGS is a four-unit, pulverized coal-fired, steam electric generating facility, operated
by TEP, that began operations in 1985 and consists of a combined net generating output of
approximately 1600-megawatts.

SGS is located approximately 15 miles northeast of Springerville, in Apache County,
Arizona, See Figure 1. The power plant area of SGS is located in Sections 27, 28, 33, and
34, of Township 11 North, Range 30 East of the Salt and Gila River Baseline and
Meridian. The SGS site occupies 14,355 acres, which includes the power plant area, ash
landfill area and the east and west production well fields.

The Ash Landfill, located southwest of the power plant area, is primarily used for the
disposal of fly and bottom ash, products of the coal-fired units at the plant. The ash, which
is dry, is mixed with water in the ash unloading facility for dust control. The ash is then
loaded into haul trucks for transfer to the Ash Landfill.

A delineated portion of the Ash Landfill is used for the disposal of other items in lesser
quantities, (i.e. reactivator sludge, construction debris and power plant outage refuse, sump
sludges, demineralizer resins, PCS, cooling tower sludge, lime, soda ash, sewage pond
sludge, evaporation pond solids, miscellaneous pond clean-outs, cooling tower treated
lumber, and other inert and non-hazardous materials). A site map showing the locations of
the power plant area and the ash landfill is presented in Figure 1.

The ground surface at the Ash Landfill slopes down moderately to the west. The site is
bounded on the north by a mesa cresting at an elevation of 6960 ft. and is bounded on the
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east by a shallow ridge line at an elevation of 6950 ft. A site map of the Ash Landfill is
presented in Figure 2.

1.2 Regulatory Requirements

As per CFR Part §257.64(a), an existing CCR landfill must be not be located in an unstable
area unless the owner or operator demonstrates that “recognized and generally accepted
good engineering practices have been incorporated into the design of the CCR unit to
ensure that the integrity of the structural components of the CCR unit will not be
disrupted.”

As per CFR Part §257.64(b), the owner or operator must consider all of the following
factors, at a minimum, when determining whether an area is unstable: (1) onsite or local
soil conditions that may result in significant differential settling; (2) onsite or local
geologic or geomorphologic features; and (3) onsite or local human-made features or
events (both surface and subsurface).

1.21 Factors of Consideration §257.64(b)

An evaluation of information from previous investigations was performed to determine
that the SGS Ash Landfill area is not located in an unstable area and that good engineering
practices have been incorporated into the design of the CCR unit to ensure that the
integrity of the structural components of the CCR unit will not be disrupted. The following
documents were reviewed:

e The original Aquifer Protection Permit (APP) application, dated April 13, 1998
[1998 EMCON] that contains site-specific information on soils, geology, borehole
information, landfill design, operations, and slope stability modeling. The SGS was
issued APP No. P-101448 by the Arizona Department of Environmental Quality
(ADEQ).

e A Geotechnical Investigation contained in Appendix B of the Ash Disposal Facility
Expansion Design Report, dated November 2011 [2011 TETRATECH], contains
additional information on site-specific sub-surface investigations, laboratory
testing, seepage and stability analyses.

e A Groundwater Sampling and Analysis Program for the groundwater monitoring
system at the Ash Landfill, dated June 20, 2016 [2016 Montgomery & Associates],
contains additional information on site-specific hydrogeology for the site.

Below is a discussion of the factors of considerations the owner or operator must consider
all of the following factors, at a minimum, when determining whether an area is unstable
as part of this evaluation:

(1) On-site or local soil conditions that may result in significant differential settling.

2
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AMTECH reviewed the soils and geologic information from previous investigations.
Geologic units exposed in the general site vicinity and/or encountered in previous
subsurface investigations include, from oldest to youngest [1998 EMCON]: Permian
Upper Supai Formation, Permian Coconino Sandstone, Permian Kaibab Limestone,
Triassic Moenkopi Formation, Triassic Chinle Formation, Tertiary Bidahochi
Formation, Quaternary to Tertiary travertine deposits, and Quaternary alluvium. The
Chinle Formation, which occurs at shallow depths in the Ash Landfill area, acts as a
liner. The Chinle Formation is a low-permeability formation and consists of siltstone,
claystone, mudstone, and limestone, which, in places, contains sandstone and
conglomerate beds. The clay portion of the Chinle Formation is rich in montmorillonite
and appears to form an effective barrier to the downward flow of water in the Ash
Landfill area. In addition, AMTECH’s previous annual inspections did not reveal any
noticeable differential settlement around the Ash Landfill area. Also, TETRATECH’s
geotechnical investigation did not document the likelihood of differential settlement at
the Ash Landfill area [2011 TETRATECH]. Based on the onsite soil conditions and
previous geotechnical investigations, there is no evidence that indicates the onsite
soil may result in significant differential settlement.

(2) Onsite or local geologic or geomorphologic features.

The SGS site is located in the southern portion of the Colorado Plateau Physiographic
Province (Province) of Arizona. The Province is characterized by steep-walled
canyons, high isolated mesas, and volcanic peaks. A thick sequence of well-lithified,
flat-lying sedimentary rocks underlie nearly the entire Province and consist of a
sequence of alternating beds of resistant sandstone and limestone and less resistant
shale. As mentioned above, the Chinle Formation is a low-permeability formation.

The most prominent structural features in the area of the Ash Landfill include a
regional dip toward the northeast [2011 TETRATECH]. The general trend of principal
faults and folds is toward the northwest. The most prominent structural geologic
features in the area of the Ash Landfill include a regional northwest-trending
anticline/fault (Cedar Mesa anticline fault), the axis of which passes beneath the
eastern part of the Ash Landfill (inactive portion) and a fault zone that occurs west of
the anticline and beneath much of the Coyote Wash fault. A groundwater elevation
map showing the locations of the Cedar Mesa Anticline and the Coyote Wash fault is
presented in Appendix A (note: the Ash Landfill boundary shown in this map is
approximate and does not represent the actual extents/boundary of the Ash Landfill).
Geologic units on the west side of the anticline are down-dropped relative to the east
side, and vertical offset along the fault zone is a few hundred feet or more. Because no
movement along either of these fault zones are believed to have occurred during
Holocene time, the location of the faults are not considered to be an issue with respect
to the location of the Ash Landfill unit.

Based on the onsite geologic features, the Ash Landyfill site is not located in an area
of known geologic instability.

(3) Onsite or local human-made features or events (both surface and subsurface).
3
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AMTECH reviewed the landfilled material characteristics and the slope stability
analysis results from previous investigations. As mentioned in Section 1.1.1 above, the
materials landfilled are for the most part, inert, dry materials.

There were no historic mines within the existing footprint of the Ash Landfill. In 1998,
TEP closed an approximate 14-acre construction debris landfill, located on the eastern
side of the (now inactive) Ash Landfill area. The construction debris landfill was
closed and capped with up to 55 feet of ash and 2 feet of native soil material. In the
active portion of Ash Landfill, landfill operations proceed (in general) from east to
west and requires minimal cut or fill of native material as it is constructed upwards in a
step-wise bench configuration. No visible settlement of the inactive or active portions
of the Ash Landfill were observed during the most recent annual inspection conducted
in January of 2018.

Located west of the Ash Landfill are production wells for the power plant that undergo
continuous drawdown of groundwater. These activities have also not shown any
observable settlement in the Ash Landfill.

As part of the 1998 APP Application, an investigation utilizing the PCSTABLS
computer model was used to analyze the proposed final grades of the Ash Landfill to
compute safety factors meeting the criteria for static and pseudostatic conditions [1998
EMCON]. A factor of safety of 1.0 indicates impending instability, while a factor of
safety ranging from 1.25 (special cases) to 2.0 is generally accepted as adequate for
static and pseudostatic stability conditions. The scenario of the Ash Landfill area under
static conditions yielded factors ranging from 2.31 to 2.66. The use of earthquake
coefficients allows for a pseudostatic representation of earthquake effects within the
PCSTABLS5 model. Modeling of pseudostatic conditions is particularly significant
when the slopes are exposed for a longer period of time. Slopes exposed for a
minimum time period, such as the Ash Landfill area, are not subject to dynamic
instability. However, to achieve conservative results, pseudostatic conditions were
modeled at the Ash Landfill. The model yielded factor of safety values ranging from
1.71 to 1.95 for that scenario.

The computed minimum safety factors meet the criteria for static and pseudostatic
conditions, respectively. Based on the results of the PCSTABLS5 modeling, the
proposed final grades of the ash disposal area of the landfill are stable [1998
EMCON]. A copy of the PCSTABLS results by EMCON is included in Appendix B.

Additional seepage and stability analyses were performed for the proposed ash disposal
piles and for the retention structure [2011 TETRATECH]. The stability analyses were
conducted for the estimated maximum section for each scenario. The results of the
seepage analysis indicate that the retention structure will only have minimal seepage
through the embankment if maximum water level with the basin reaches steady state
downstream. Steady state seepage conditions are unlikely to develop because of
infrequent precipitation events in the area and because the maximum water level will
only last several days. The model for the retention structure scenario yielded factor of
safety values of 1.9 for static and 1.5 for seismic conditions. The models for the Ash
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Landfill disposal area scenarios yielded factor of safety values of 1.9 for static and 1.4
for seismic conditions. Based on the model results, the retention structure and Ash
Landfill Disposal areas are stable. A copy of the results from the seepage and stability
analyses by TETRATECH is included in Appendix C.

1.2.2 Certification by a Qualified Professional Engineer §257.64(c)

This report was certified by a qualified professional engineer (See Page ii of this report)
stating that the demonstration meets the requirements as stipulated in §257.64(a).

1.2.3 Demonstration Completion Date §257.64(d)

This report was completed prior to October 17, 2018, as stipulated in §257.64(d)(1) for an
existing CCR landfill.

1.2.4 Recordkeeping, Notification, and Posting §257.64(e)

In accordance with §257.105(e), the Unstable Areas Demonstration will be placed in the
facility operating record.

In accordance with §257.106(e), TEP will provide notification to the relevant State
Director and/or Tribal authority that the Unstable Areas Demonstration was placed in the
facility operating record and on TEP’s CCR Web site.

TEP will place the Unstable Areas Demonstration on TEP’s CCR Web site in accordance
with §257.107(e).

1.3 Conclusion

Based on AMTECH’s review of the facility’s previous site investigations, the SGS Ash
Landfill area is not located in an unstable area and good engineering practices have been
incorporated into the design of the Ash Landfill to ensure that the integrity of the structural
components of the CCR unit will not be disrupted. Based on the information contained in
this evaluation, the demonstration requirements for the CCR unit have been completed as
per CFR Part §257.64.
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9.2 Seepage Results

Steady state seepage conditions are unlikely to develop because of the infrequent precipitation
events in the area and because the maximum water level will only last several days. Steady state
conditions typically take on the order of many months to many years. The results of the seepage
analysis indicate that the retention structure will only have minimal seepage through the
embankment (approximately 5.7E-6 ft*/sec/ft) if maximum water level within the basin reaches
steady state downstream.

Conservative steady state groundwater conditions were utilized in the stability analyses.

9.3 Static Stability Results

Results of these analyses are summarized on Table 3. The cross sections modeled are presented
in Appendix C.

Table 3: Results of Static Stability Analyses

Scenario Factor Of Safety

Static Seismic

(0.19)
Retention Structure 3 1.9 1.5
Ash Disposal Phase 4 1.9 1.4
Ash Disposal Phase 7 1.9 1.4

10.0 CONCLUSIONS AND RECOMMENDATIONS

10.1 Retention Structure 3

The embankment material unit should be composed of onsite borrow material and onsite fly ash.
A key trench should be excavated along the center line of the embankment. The key trench
should be excavated a minimum of 2 feet into the claystone bedrock and have a minimum 10-
foot wide bottom with 1:1 (H:V) side slopes extending to the existing grade. Ripping of hard
shale bedrock may be necessary. Following the excavation, the exposed subgrade should be
evaluated by a representative of the project engineer. The engineer may require deeper cutoff
excavation in areas where sandstone, sandy claystone and/or excessive groundwater seepage are
encountered. The subgrade may need to be proof rolled with a heavily-loaded pneumatic-tired
vehicle or a tamping roller. Any excessively soft areas encountered or deleterious material
discovered should be removed and replaced with compacted earthfill. After excavation a
sheepsfoot compactor should be used to compact the bottom and sides of the cutoff trench before
embankment fly ash and soil placement.

The embankment will utilize onsite fly ash as a core and onsite sandy clay utilized in the
remainder of the embankment. A typical section can be found in Figure 4. The embankment
materials should be placed in maximum 12-inch loose lifts, be compacted to at least 95% of
maximum Standard Proctor density (ASTM D698), and be moisture conditioned to within +/-
2% of optimum maoisture content.

Geotechnical Investigation, SES 6 November 2011
Ash Disposal Facility P:\25798\133-25798-11001\Docs\Reports\Geotech Report\Geotechnical Report 11-2-11 docx
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