A=COM

FOUR CORNERS POWER PLANT
LINED ASH IMPOUNDMENT -
Periodic Structural Integrity
Assessment

Periodic Hazard Potential Classification
Periodic Structural Stability Assessment
Periodic Safety Factor Assessment

October 2021
AECOM Project 60664563

Delivering a better world



Prepared for:

Arizona Public Service
400 North 5" Street
Phoenix, AZ 85004

Prepared by:

AECOM

7720 North 16th Street, Suite 100
Phoenix, AZ 85020

aecom.com



Four Corners Power Plant
Lined Ash Impoundment
Periodic Structural Integrity Assessment

Table of Contents

IR 11417 o T LW T o T o 1
2. MethOodOIOgY ... 1
3. 2017-2021 Annual Inspection REPOItS....... .o s 2
4. 2016 Certification — Review by Section...........cccooiiiiiiiiiniicn 3
4.1 1.4 Facility DeSCrIPUION” ........uuieiiiii s 3
4.2 “2 Hazard Potential Classification”.............coiiiiiiiiii e 3
4.3 “B History of CONSIUCHON".......cooiiiiii e 4
4.4 “4 Structural Stability ASSESSMENT” ........ooiiiiiiiii e 4
4.5 “5 Safety Factor ASSeSSMENT” ... 4
4.6 “B CONCIUSIONS ....uuiiiiiiiiiiiiit e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaaaaaeens 4
5. Recommended Additional Technical Investigations or Evaluations............cccccceeeeees 4
N 0o Yo T [F = 1o o O 5
R 1 4 T 1o L= 5
8.  Certification Statement ............ee e ———— 6
Attachment

Attachment A: AECOM, 2016. Final Summary Report, Structural Integrity Assessment: Lined Ash
Impoundment, Four Corners Power Plant, Fruitland, New Mexico. Prepared for: Arizona
Public Service, AECOM Job No. 60445844, August 2016.

AECOM



Four Corners Power Plant
Lined Ash Impoundment
Periodic Structural Integrity Assessment

1. Introduction

This periodic update to the Structural Integrity Assessment for the Lined Ash Impoundment (LAI)
at Four Corners Power Plant operated by Arizona Public Service (APS) has been prepared in
accordance with the requirements of Title 40 of the Code of Federal Regulations Part 257 (40
CFR 257) (“the Coal Combustion Residuals [CCR] Rule” or “the Rule”) and the specific
requirements within 40 CFR § 257.73 for periodic (every 5 years) assessment regarding
structural integrity.

2. Methodology

The methodology used to prepare this 2021 Periodic Assessment of Hazard Potential
Classification, Structural Stability Assessment, and Periodic Safety Factor Assessment for the
LAI at the Four Corners Power Plant is for the certifying Qualified Professional Engineer (QPE)
to:

a. Perform a documented review of the 5 years of annual inspection reports since 2016,
the most recent of which is:

i. APS, 2020. Annual CCR Impoundment and Landfill Inspection Report: Four
Corners Power Plant Lined Ash Impoundment, Lined Decant Water Pond,
Combined Waste Treatment Pond, and Dry Fly Ash Disposal Area. Generation
Engineering, Phoenix, AZ.

b. Perform a documented review of each major component of the contributing technical
information from:

i. AECOM, 2016. Final Summary Report, Structural Integrity Assessment: Lined Ash
Impoundment, Four Corners Power Plant, Fruitland, New Mexico. Prepared for:
Arizona Public Service, AECOM Job No. 60445844, August 2016 (hereafter
referred to as the “2016 Report” and incorporated and referenced directly as
Attachment A to this document); and

b. Consider and document whether the 2016 Report and its conclusions:
i. Meet the current reporting requirements of the Rule;

ii. Reflect the current condition of the structure, as known to the QPE and
documented in the annual inspections;

iii. Are compromised by any identified issues of concern; and

iv. Are consistent with the standard of care of professionals performing similar
evaluations in this region of the country; and

d. Identify any additional analyses, investigations, inspections, and/or repairs that should
be completed in order to complete this 2021 Periodic Assessment.
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This report documents the results of these considerations, incorporates the 2016 Report as an
Appendix, identifies any additional technical investigation or evaluations (if needed), and
presents an updated certification by the QPE.

3. 2017-2021 Annual Inspection Reports

Information relevant to the general site conditions and current adequacy and performance of the
LAl embankment and outlet works have been considered. No issues were identified during the
review that would affect the performance of the system and its compliance, as described in the
2016 Report, with the various requirements of the CCR Rule relative to (1) hazard potential
classification, (2) structural stability, or (3) safety factor assessment.

The number of entries to the annual list of “Observed Conditions,” over the last 5 years of
reports, has remained roughly consistent. The most consistently observed, or significant,
conditions involve: (1) bulges of the exposed liner between the crest and the solids deposition
level on the upstream slope of the LAl embankment; (2) settlement of the West Embankment;
and (3) overfilling of the northern portion of the impoundment during the final year of operation.

The localized bulges of the exposed liner on the upstream face of the LAl embankment are
caused by leaks in the upstream face HDPE liner that allow water to get between the liner and
clay blanket of the embankment, thereby “floating” the HDPE liner and allowing a constrained
“bulge”. The Plant has a procedure to identify bulges, identify the initiation leak, cut the liner to
relieve the water pressure, and then patch the initiation and relief cuts. The design of the
embankment to resist seepage relies on the combination of the 15-foot wide compacted clay
blanket to minimize seepage loss and the large downstream wedge of fly and bottom ash to
perform as a drain to relieve, drawdown, and prevent excessive seepage hydraulic gradients.
With this embankment section, temporary ponding of water between the liner and clay low-
permeability zone is not considered to have an adverse impact on the stability or structural
integrity of the LAl embankments.

Settlement is measured by monuments SM-7 and SM-9 at the toe of the West Embankment of
the LAI. There are no settlement monuments on the crest of the South, West, or North
embankments. SM-7 and SM-9 indicate settlement of 10 and 8 inches, respectively, between
2015 and 2021. A 2021 topographic survey of the LAl embankments and reservoir indicates
settlement of the central portion of the crest of the West Embankment of between 6 and 9
inches compared to the original design grade. Considering that the LAl is founded on old
unlined Ash Ponds 3, 4, and 5, continued loading of the LAl will cause consolidation of the ash
pond subgrade that will be expressed as broad settlement. No external bulges or other
movements have been identified by the weekly or annual inspections to suggest a mechanism
other than broad settlement. This form of settlement is not considered to have an adverse
impact on the available storage capacity, stability, or structural integrity of the LAl embankments.

During the final years of operation of the LAI, before cessation of deposition in 2021, the
properties of the flue gas desulfurization (FGD) slurry being discharged caused the material to
drop out faster and at a steeper beach slope than the earlier mix of fly ash and FGD. As a result,
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the northern portions of the pond (closer to the discharge locations) filled faster than the
southern portions. Although the capacity of the impoundment to store the inflow design flood
(IDF) was not diminished, the Plant took special measures to ensure that liquid flows were
directed towards the center of the reservoir and away from portions of the embankment with
diminished freeboard. Discharge ceased in April 2021. The topography of the final solids surface
within the impoundment will direct runoff towards the flood pool in the southern end of the
impoundment.

The 2017-2021 Annual Inspection Reports also provide information on minimum and maximum
values for various types of geotechnical instrumentation installed within the embankments and
foundations. Periodically, deviations or technical issues may be identified that limit or alter
readings and these instances are reported in the Annual Inspection Reports. For the LAI, the
instruments consist of vibrating wire and standpipe piezometers, inclinometers, buried
settlement monuments, and surface settlement monuments. The records, including the SM-7
and SM-9 settlement records, were reviewed and no significant, adverse trends were identified
that would cause structural instability or change in safety factor.

4. 2016 Certification — Review by Section

Other than as described in the remainder of this section, the details presented in this section of
the 2016 Report adequately represent current conditions and satisfy the requirements of the
Rule.

4.1 “1.4 Facility Description”

The LAl is no longer an operating CCR surface impoundment. APS provided notification, dated
April 10, 2021, of its intent to close the LAI and APS ceased discharge of CCR to the LAl on or
before April 10, 2021. In order to maintain adequate freeboard to contain the IDF, APS
periodically pumps precipitation runoff and drain down water from the CCR solids from the free
water pool at the southwest corner of the impoundment to the drop inlet tower, which discharges
by gravity to the Lined Decant Water Pond (LDWP).

APS intends to close the LAl and its contents in place, similar to the closure approach used for
old Pond 6. APS is currently undertaking a phased geotechnical investigation to identify safe
and effective procedures to construct a soil cap over the soft contents of the impoundment.

APS is evaluating whether it wishes to restore the crest elevation of the West Embankment to
its as-designed, pre-settlement elevation; this restoration would provide more flexibility for
managing the normal operating pool and maintaining sufficient storage capacity for the IDF. The
outcome of this evaluation will likely be reported in the 2021 (published in 2022) annual
inspection report.

4.2 “2 Hazard Potential Classification”

The details presented in this section of the 2016 Report adequately represent current conditions
and satisfy the requirements of the Rule.
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Based on a review of the information presented in the 2016 Report, the LAl impoundment
currently satisfies the criteria for Significant Hazard Potential classification.

4.3 “3 History of Construction”

The details presented in this section of the 2016 Report adequately represent current conditions
and satisfy the requirements of the Rule.

The only construction actions that have occurred at the facility since the 2016 Report relate to
maintenance activities, measures to control the deposition of solids around the discharge
locations, and geotechnical investigations. In 2020 and 2021, APS advanced several pilot roads
onto the solids surface to allow geotechnical testing and to assess the stability of different
portions of the surface for eventual closure construction.

4.4 “4 Structural Stability Assessment”

The details presented in this section of the 2016 Report adequately represent current conditions
and satisfy the requirements of the Rule.

AECOM assesses that the design, construction, operation, and maintenance of the LAl are
consistent with recognized and generally accepted good engineering practice for the maximum
volume of CCR and CCR wastewater that can be impounded therein.

4.5 “5 Safety Factor Assessment”

The details presented in this section of the 2016 Report adequately represent current conditions
and satisfy the requirements of the Rule.

AECOM is not aware of any new information that would warrant reevaluation of any material
properties, cross-section configurations, or piezometric conditions of the perimeter
embankment.

The calculated factors of safety for the three critical cross sections along the LAl perimeter
embankment exceeded the required minimum values for the long-term, maximum storage pool;
the maximum surcharge pool; the seismic (pseudo-static); and liquefaction loading conditions.

4.6 “6 Conclusions”

The details presented in this section of the 2016 Report adequately represent current conditions
and satisfy the requirements of the Rule.

5. Recommended Additional Technical Investigations
or Evaluations

None identified and none recommended.
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6. Conclusion

The 2016 Report and its conclusions meet the current reporting requirements of the Rule, reflect
the current condition of the structure as known to the QPE and documented in the annual
inspections, are not compromised by any identified issues of concern, and are consistent with
the standard of care of professionals performing similar evaluations in this region of the country.

7. Limitations

This report is for the sole use of APS on this project only and is not to be used for other projects.
In the event that conclusions based upon the data presented in this report are made by others,
such conclusions are the responsibility of others.

The Periodic Structural Integrity Assessment presented in this report is based on the 2016
Report and relies and incorporates any Limitations expressed in that report.

The Certification of Professional Opinion in this report is limited to the information available to
AECOM at the time this Assessment was performed in accordance with current practice and the
standard of care. Standard of care is defined as the ordinary diligence exercised by fellow
practitioners in this area performing the same services under similar circumstances during the
same period. Professional judgments presented herein are primarily based on information from
previous reports that have been assumed to be accurate, knowledge of the site, and partly on
our general experience with dam safety evaluations performed on other dams.

No warranty or guarantee, either written or implied, is applicable to this work. The use of the
word “certification” and/or “certify” in this document shall be interpreted and construed as a
Statement of Professional Opinion and is not and shall not be interpreted or construed as a
guarantee, warranty, or legal opinion.
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8. Certification Statement

Certification Statement for:

e 40 CFR § 257.73(a)(2)(ii) — Periodic Hazard Potential Classification for an Existing CCR
Surface Impoundment

e 40 CFR § 257.73(d)(3) — Periodic Structural Stability Assessment for an Existing CCR
Surface Impoundment

e 40 CFR § 257.73(e)(2) — Periodic Safety Factor Assessment for an Existing CCR Surface
Impoundment

I, Alexander W. Gourlay, being a Registered Professional Engineer in good standing in the State
of New Mexico, do hereby certify, to the best of my knowledge, information, and belief, that the
information contained in this certification has been prepared in accordance with the accepted
practice of engineering. | certify, for the above-referenced CCR Unit, that the periodic hazard
potential classification, periodic structural stability assessment, and periodic safety factor
assessment provided in this Periodic Structural Integrity Assessment Report, and referencing
the 2016 Report, were conducted in accordance with the requirements of 40 CFR § 257.73.

Alexander W. Gourlay, P.E.
Printed Name

October 11, 2021
Date

Attachment A:

AECOM, 2016. Final Summary Report, Structural Integrity Assessment: Lined Ash
Impoundment, Four Corners Power Plant, Fruitland, New Mexico. Prepared for: Arizona Public
Service, AECOM Job No. 60445844, August 2016.
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Certification Statement

Certification Statement for:

e 40 CFR 8 257.73(a)(2)(ii) — Initial Hazard Potential Classification for an Existing CCR Surface Impoundment
e 40 CFR 8 257.73(d)(3) — Initial Structural Stability Assessment for an Existing CCR Surface Impoundment
e 40 CFR 8 257.73(e)(2) — Initial Safety Factor Assessment for an Existing CCR Surface Impoundment

CCR Unit: Arizona Public Service Company; Four Corners Power Plant; Lined Ash Impoundment

I, Alexander Gourlay, being a Registered Professional Engineer in good standing in the State of New Mexico, do hereby
certify, to the best of my knowledge, information, and belief, that the information contained in this certification has been
prepared in accordance with the accepted practice of engineering. | certify, for the above-referenced CCR Unit, that the initial
hazard potential classification, initial structural stability assessment, and initial safety factor assessment as included in the
Structural Integrity Assessment Report dated August 26, 2016 was conducted in accordance with the requirements of 40 CFR
§ 257.73.

Alexander W. Gourlay, P.E.

Printed Name

August 26, 2016

Date

August 2016
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1 Introduction

Arizona Public Service Company (APS) contracted URS Corporation, a wholly owned subsidiary of AECOM, to assist in the
initial structural integrity assessment of the existing coal combustion residual (CCR) surface impoundments at the Four
Corners Power Plant (FCPP) on the Navajo Nation in Fruitland, New Mexico. Figure 1-1 shows the location of the CCR
Impoundments at the FCPP. This Summary Report documents the AECOM structural integrity assessment for the Lined Ash
Impoundment (LAI), NMOSE Dam No. D-634. Assessments of other CCR Impoundments at the FCPP are presented in
separate reports.

1.1 Report Purpose and Description

The purpose of this report is to document the initial structural integrity assessment for the LAl located at the FCPP. The LAl is
an existing CCR surface impoundment owned and operated by APS. The CCR impoundment is regulated by the New Mexico
Office of the State Engineer (NMOSE). In 2015, the United States Environmental Protection Agency (EPA) finalized Federal
Rule (Rule) 40 Code of Federal Regulations (CFR) § 257.73 (EPA, 2015) regulating CCRs under subtitle D of the Resource
Conservation and Recovery Act (RCRA). As part of this Rule, owners and operators of existing CCR surface impoundments
must complete initial and periodic structural integrity assessments to document whether the CCR unit poses a reasonable
probability of adverse effects on health and the environment.

1.2 EPA Regulatory Requirements

Pursuant to Rule 40 CFR § 257.73 (EPA, 2015), each existing CCR surface impoundment must have initial and periodic
structural integrity assessments to evaluate whether the CCR unit poses a reasonable probability of adverse effects on health
and the environment. The assessment must address the following elements:

e Periodic Hazard Potential Classification Assessment (40 CFR § 257.73(a)(2)) - Document the hazard potential
classification of each CCR unit as either a high hazard, significant hazard, or low hazard potential CCR unit.

e Emergency Action Plan (EAP) (40 CFR §257.73(a)(3)) - Prepare and maintain a written EAP for high and significant
hazard CCR units. The EAP must be evaluated at least every five years, updated, and revised to ensure the
information within is accurate.

In addition, the following elements must be addressed for CCR units, such as the LAI, that have a height of five feet (ft) or
more and a storage volume of 20 acre-ft or more, or have a height of 20 ft or more:

e History of Construction (40 CFR § 257.73(c)(1)) - Compile a history of construction of the CCR unit including
elements of operation, location, design, monitoring instrumentation, maintenance and repair, and historic structural
instabilities.

e Periodic Structural Stability Assessment (40 CFR § 257.73(d)) - Document whether the design, construction,
operation and maintenance of the CCR unit is consistent with recognized and generally accepted good engineering
practice for the maximum volume of CCR and CCR wastewater which can be impounded therein.

e Periodic Safety Factor Assessment (40 CFR § 257.73(e)) - Document whether the calculated factors of safety for
each CCR unit achieve minimum safety factors for the critical cross section of the embankment under long-term,
maximum storage pool loading conditions, maximum surcharge loading conditions, seismic loading conditions, and
post-earthquake loading conditions for dikes constructed of soils susceptible to liquefaction.

Existing CCR surface impoundments, such as the LAI, are required to have an initial structural integrity assessment within 18
months of publication of the EPA Rule on April 17, 2015 and periodic assessments performed every five years thereafter.

August 2016
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1.3 Report Organization

This Summary Report has been organized into the following sections:

Report Section Applicable CFR 40 Part 257 Citation

e  Section 1 — Introduction

e  Section 2 — Hazard Potential Classification § 257.73(a)(2) Periodic hazard classification assessments
e Section 3 — Emergency Action Plan § 257.73(a)(3) Emergency Action Plan (EAP)

e Section 4 — History of Construction § 257.73(c)(1) History of construction

e  Section 5 — Structural Stability Assessment § 257.73(d) Periodic structural stability assessment

e Section 6 — Safety Factor Assessment § 257.73(e) Periodic safety factor assessment

e Section 7 — Conclusions

e Section 8 — Limitations

e Section 9 — References

e Figures

e  Appendix A — Historic Drawings

e  Appendix B — Safety Factor Calculation

1.4 Facility Description

The FCPP is an electric generating station located on the Navajo Nation, in Fruitland, San Juan County, New Mexico. The
station is operated by APS and owned by a consortium of five utility companies with APS possessing a majority stake. The
FCPP consists of two coal-fired electrical generating units, Units 4 and 5. Units 1, 2, and 3 were decommissioned in 2013. The
two generating units are cooled by water from Morgan Lake, a man-made reservoir located immediately north of the plant.
Four existing CCR surface impoundments are located at the FCPP: the Combined Waste Treatment Pond (CWTP) located
immediately east of the plant, the Lined Ash Impoundment (LAI) located about one mile west of the plant, the LDWP located
about one and a half miles west of the plant and adjacent to the LAI, and the Upper Retention Sump (URS) located
immediately southeast of the plant. CCR generated at the power plant are disposed of at a landfill, the Dry Fly Ash Disposal
Area, and the LAI, while the CWTP and LDWP are used as water decant ponds. The URS is an incised surface impoundment
receiving storm water from the flue gas desulfurization (FGD) thickener system. Figure 1-1 shows the location of the CWTP,
LAI, and LDWP in relation to the power plant. This assessment evaluates the structural integrity of the LAL.

The LAl consists of a reservoir basin formed by a perimeter embankment. It receives fly ash and FGD sludge from the power
plant. The LAl embankment was constructed in phases between 2003 and 2014. The impoundment was originally constructed
on Ash Ponds 3 and 4 to EL 5228 ft and progressively raised in four lifts using the downstream method of construction to EL
5248, 5258, 5270 and 5280 ft. As the embankment was raised it expanded over Ash Pond 5. The LAI currently has a total
surface area of about 129 acres and a total storage capacity of about 5,346 acre-ft when at the maximum storage pool water
level of EL 5275.2 ft. The embankment ties into native weathered shale on the northeast and east sides of the impoundment.
The LAl is licensed by NMOSE as a dam, NMOSE License No. D-634. Under NMOSE Regulations, the LAl perimeter
embankment has been classified as an intermediate sized, significant hazard potential dam.

The LAl perimeter embankment is an earthen, zoned embankment dam consisting of compacted bottom ash and fly ash with a
15-foot wide compacted clay blanket along the upstream slope. The South Embankment was constructed using the existing
Ash Pond 4 embankment as a starter dike and expanded downstream onto the adjacent native weathered shale. The West
Embankment is founded on the Ash Pond 3 and 4 divider dike and on old hydraulically deposited fly ash within Ash Pond 3.
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The Northwest Embankment is founded on the Ash Pond 5 and Ash Pond 6 embankments and hydraulically deposited fly ash
within Ash Pond 6. The East Embankment lies on top of the native weathered shale. The embankment is approximately 6,600
ft in length with a maximum total height of about 107 ft near the southwest corner. The crest width ranges between about 20
and 30 ft over the length of the embankment. The upstream and downstream slope are inclination varies across the length of
the perimeter embankment as specified in Section 3.2 with upstream slopes ranging between two horizontal to one vertical
(2H:1V) and 4H:1V and downstream slopes ranging between 2H:1V and 3H:1V. The top of crest elevation (EL) is 5,280 ft,
creating 4.8 ft of freeboard above the maximum storage pool water level and 2.8 ft of freeboard above the maximum surcharge
pool water level (URS, 2012). The upstream slope of the perimeter embankment and the entire pond are lined with a
geomembrane liner system that prevents erosion of the slopes; the downstream slope is composed of compacted granular
material with high frictional strength.

The foundation of the LAl embankment varies along the perimeter length. On the western and northwestern sides of the LAI,
the embankment is founded on about 45 to 50 ft of hydraulically placed existing fly ash and pre-existing embankment
associated with the old ash ponds. On the northeastern and eastern sides, the embankment is tied into the weathered shale
bedrock. On the southern side, the embankment lies on the pre-existing ash pond embankments and weathered shale
bedrock. To limit seepage into the embankments and underlying fly ash deposits, the LAl was installed with a single High
Density Polyethylene (HDPE) liner that covers the impoundment basin to the embankment crest. In addition, a compacted clay
blanket on the upstream slope beneath the geomembrane provides additional seepage resistance. The clay blanket is
supplemented by an approximately 1290-foot-long, 32-foot high cement-bentonite slurry wall along the Northwest
Embankment of the LAI. The slurry wall was installed to seal possible gaps in the clay core that were discovered during field
investigations of the existing Ash Pond 5 embankment. An internal toe drain allows dewatering of impounded ash in the vicinity
of the West Embankment of the LAL

The LAl was constructed without an overflow channel. Instead, the primary outlet spillway consists of a drop inlet tower located
adjacent to the West Embankment. This drop inlet tower is a vertical, eight foot diameter, HDPE pipe with multiple drilled
holes, to allow decant lateral inflow of water. The drop inlet is surrounded by a placed bottom ash filter zone that filters solids
from the water seeping laterally into the drop inlet tower. The drop inlet tower drains to the west through an 8-inch or adjacent
16-inch HDPE pipe, through the West Embankment of the LAI, to the LDWP. The rim of the drop inlet is set at EL 5,277.84 ft;
however, due to the lateral inflow to the inlet the maximum storage pool water level (operating water level) is EL 5,275.2 ft
(URS, 2012). Analysis conducted as part of the 2012 Engineering Design for the 5280 Lift (URS, 2012) shows the outlet has
capacity to adequately manage flow during and following the design level storm event, defined as the 72-hour probable
maximum precipitation (PMP). In addition, the LAl pond was constructed with sufficient depth to fully contain the storm run-on
on top of the operational maximum storage pool water level in the event the spillway was inoperable and could not pass flow to
the LDWP. This water level, defined as the maximum surcharge pool water level (flood water level), is estimated at EL 5,277.2
ft based on an expected water level rise of 2.0 ft during the probable maximum flood (PMF) (URS, 2014). The surcharge pool
water level leaves 2.8 ft of freeboard below the embankment crest

Standpipe piezometers, vibrating wire piezometers, inclinometers, and survey settlement/displacement monument devices are
installed at the LAI to monitor the performance of the embankment and the North Toe Buttress. Measurements from the
monitoring instruments are reviewed and documented annually as part of the annual inspection. Starting on October 19, 2015,
the piezometers and survey monuments are read at intervals not exceeding 30 days per the requirements of 40 CFR §
257.83(a)(1)(iii). The locations of the instruments are shown on Figure 1-2.

Inspections of the LAI are performed by a qualified person at intervals not exceeding seven days. The inspections examine the
LAI for actual or potential conditions that could disrupt the operation or safety of the impoundment and documents the results
of the inspection in the facility’s operating record. In addition, a more detailed annual inspection is performed by a qualified
professional engineer. The annual inspection includes a review of available information on the dam including the past year of
monitoring data, a field inspection of the dam, abutment, and downstream toe, and documentation of findings and
recommendations in a dam safety inspection report. The most recent annual inspection of the LAl was performed on October
14, 2015 (AECOM & APS, 2016).
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2 Hazard Potential Classification

This section summarizes the initial Hazard Potential Classification (HPC) for the LAI. This initial HPC is intended to meet the
requirement for periodic hazard potential classification assessment of existing CCR surface impoundments per Rule 40 CFR §
257.73(a)(2).

2.1 Methodology and Design Criteria

Per the Rule, the hazard potential classification provides an indication of the possible adverse incremental consequences that
result from the release of water or stored contents due to failure or mis-operation of the CCR surface impoundment. The
classification is based solely on the consequences of failure. As such, it is not dependent of the condition of the embankment
or the likelihood of failure. Classifications per the Rule are separate from relevant and/or applicable federal, state or local dam
safety regulatory standards, which may also include hazard classification definitions, and are not intended to substitute for
other regulatory hazard potential classifications.

The Rule defines three hazard potential classifications as follows:

High hazard potential CCR surface impoundment — A diked surface impoundment where failure or mis-operation will
probably cause loss of human life.

Significant hazard potential CCR surface impoundment — A diked surface impoundment where failure or mis-operation
results in no probable loss of human life, but can cause economic loss, environmental damage, disruption of lifeline facilities,
or impact other concerns.

Low hazard potential CCR surface impoundment — A diked surface impoundment where failure or mis-operation results in
no probable loss of life and low economic and/or environmental losses. Losses are principally limited to the surface
impoundment’s owner’s property.

The hazard potential of the LAl was assessed qualitatively, per the above definitions. The qualitative assessment process is
generally performed in a step-wise manner by first determining whether the pond could be classified as low hazard potential,
based on immediately obvious factors such as proximity to property lines and/or surface water bodies. After determining that a
structure does not meet the criteria for Low Hazard Potential Classification, the structure is assessed to determine whether it
meets the criteria for High Hazard Potential. The potential for loss of life differentiates between high and significant hazard
potential in the Final CCR Rule; therefore, if the Dam does not meet the criteria for high hazard potential, it would be classified
as Significant Hazard Potential structure.

The potential for downstream loss of life is assessed by reviewing land use in areas downstream (to the west) from the Dam,
where inundation is likely in the event of a release. A dam break analysis and inundation mapping has been documented for
the LAl (URS, 2009). The inundation was reportedly mapped downstream in the Chaco River to the San Juan River. No
habitable structures were reported in the inundation area and the flood outflow passes beneath the Highway N36 Bridge (URS,
2009). United States Geological Survey (USGS) 7.5-Minute Quadrangle topographic map of The Hogback North, NM and
associated digital orthoimage data (USGS, 2013) were also used to review downstream areas for existing permanent and
temporary land use. Permanent land uses include permanently inhabited dwellings and worksite areas that would likely
contain workers on a daily basis (public utilities, power plants, water and sewage treatment plants, private industrial plants,
sand and gravel plants, farm operations, fish hatcheries). Temporary land uses include primary roads, established
campgrounds, or other recreational areas.
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2.2 Hazard Potential Classification Results

Inspection of the LAl Dam and its immediate surroundings relative to property lines, surface water bodies, and structures that
could potentially be impacted by a release, as presented in the dam break analysis report (URS, 2009), indicated that the LAI
Dam does not meet the criteria for a Low Hazard Potential classification based on the proximity to an off-site surface water
body (Chaco River).

The Chaco River is approximately 4,000 ft downstream from the LAl Dam. The area between the LAl and the Chaco River is
unoccupied and undeveloped. No permanent or temporary dwellings, worksites, roads, or other development that would
indicate the routine presence of people downstream from the LAI (off-site) were identified. Therefore, the LAl Dam does not
meet the criteria for a High Hazard Potential classification based on the absence of probable loss of life resulting from failure
or mis-operation. Because the LAl Dam does not meet the criteria for classification as either Low Hazard Potential or High
Hazard Potential, it is classified as a Significant Hazard Potential CCR surface impoundment.
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3 History of Construction

This section summarizes the history of construction for the LAI. This information is intended to meet the requirement for
compilation of the history of construction for each CCR surface impoundment per Rule 40 CFR § 257.73(c)(1).

3.1 Methodology

AECOM reviewed available documents obtained from APS or in-house resources for information regarding the history of
construction for the LAI. Per the Rule, the compiled history of construction should include, to the extent feasible, the following
information:

Information identifying the CCR Unit, its purpose and the name and address of the owner/operator;
e The location of the CCR unit on the most recent USGS or other topographic map;
e Name and size of the watershed within which the CCR unit is located;

e A description of the physical and engineering properties of the foundation and abutment materials on which the CCR
unit was constructed;

e A description of the type, size, and physical and engineering properties of each embankment zone;
e Provide detailed engineering drawings;

e A description of the type, purpose and location of existing instruments;

e  Area-capacity curves for the CCR unit;

e A description of spillway and diversion design features;

e  Construction specifications and provisions for surveillance, maintenance, and repair of the CCR unit; and

Any record of knowledge of structural instability.

3.2 LAI Construction Summary

The history of construction dating back to the original construction that began in 2003 is summarized in Table 3-1 below.
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Table 3-1. History of Construction for the LAI

3-2

Item

As-Constructed/ Current

Comments

Reference Document

Name and Address of Owner

Arizona Public Service Company (APS):
400 North 5" Street, Phoenix, Arizona
85004

State ID No.

D-634

Annual CCR Impoundment and Landfill Inspection
Report 2015 (AECOM & APS, 2016)

Size Classification

Intermediate

Annual CCR Impoundment and Landfill Inspection
Report 2015 (AECOM & APS, 2016)

Hazard Classification

Significant

See Section 2.2

Construction Date

2004 — 5228 (original construction)
2007 — 5248 Lift
2010 — 5258 Lift
2012 — 5270 Lift
2014 — 5280 Lift

e LAl 5228 Lift Construction Completion Report
(APS, 2004)

e LAl 5248 Lift Construction Completion Report
(APS, 2008)

e LAI 5258 Lift Construction Completion Report
(APS, 2011)

e LAI 5270 Lift Construction Completion Report
(URS, 2012)

e LAI 5280 Lift Construction Completion Report
(URS, 2014)

Location on USGS Quadrangle
Map

The Hogback North Quadrangle:
Sections 34 and 35, Township 29 North,
Range 16 West

See Figure 3-1

The Hogback North Quadrangle (USGS, 2013)

Statement of Purpose CCR Disposal - NMSOE Certificate of Construction (2015)
Name of Watershed Chaco - NMSOE Certificate of Construction (2015)
Size of Watershed (ac) 135.9 - LAl Engineering Design Report (URS, 2012))
Area Capacity Curve Figure 3-2 - LAl Engineering Design Report (URS, 2012)

Embankment Type

Zoned earth and ash fill dam

Compacted bottom ash and
fly ash with an upstream

clay blanket and
geomembrane liner

LAI 5280 Lift Construction Completion Report (URS,
2014)

Embankment Maximum Height

(ft)

107

NMSOE Certificate of Construction (2015)
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3-3

Item

As-Constructed/ Current

Comments

Reference Document

Residual freeboard following

Design Total Freeboard (ft) 4.8 PMF event is 2.8 ft
Embankment Length (ft) 6,600 -—- NMSOE Certificate of Construction (2015)
Crest elevation is along the
Embankment Crest Elevation West Embankment; crest is
5,280 at higher elevation along NMSOE Certificate of Construction (2015)

(ft)

other sections of the
impoundment.

Embankment Crest Width (ft)

30 (West Embankment), 20 (South
Embankment)

5280 Lift As-built Drawings (URS, 2014)

Embankment Slopes

West Embankment: 3H:1V (US and DS)
East Embankment: 3H:1V (DS); 2H:1V
(Us)

Northwest Embankment: 3H:1V (US);
4H:1V (DS)

South Embankment 2H:1V (US and DS)

The Northwest Embankment
was flattened to 4H:1V as
part of the Ash Pond 6
closure project in November
2014.

5280 Lift As-Built Drawings (URS, 2014)
Ash Pond 6 Closure Construction Completion
Report (URS, 2016)

Slope Protection

HDPE liner and clay on upstream slope

5280 Lift As-Built Drawings (URS, 2014)

Maximum Storage Level (ft)

5,275.2

LAl Engineering Design Report (URS, 2012)

Storage Capacity
(ac-ft)

Normal — 5,346
Maximum — 5,986

NMSOE Certificate of Construction (2015)
LAl and LDWP EAP

Surface Area (ac)

129.16

At EL 5,280 ft

LAI Engineering Design Report (URS, 2012)

Material Properties

Clay Blanket

Physical Properties

The clay blanket consists of compacted
lean clay obtained from on-site borrow
sources.

LAI 5280 Lift Construction Completion Report (URS,
2014)

Engineering Properties

e Unit Weight = 125 pounds per cubic
foot (pcf)

e  Cohesion = 3,000 psf pounds per
square foot (psf)

e  Friction Angle = 20°

LAl Engineering Design Report (URS, 2012)
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34

Item

As-Constructed/ Current

Comments

Reference Document

Physical Properties

Compacted bottom ash and fly ash.

LAI 5280 Lift Construction Completion Report (URS,
2014)

Engineering Properties

Bottom Ash

e  Unit Weight = 75.1 pcf

e Cohesion = 0 psf

e  Friction Angle = 42°

Fly Ash

e  Unit Weight = 90 psf

e Cohesion = 0 psf

e  Friction Angle = 30° (dry),
28° (saturated)

LAl Engineering Design Report (URS, 2012)

Foundation

Physical Properties

The LAl was constructed on top of Ash
Ponds 3, 4, and 5. The perimeter
embankment began as an extension of
the Ash Pond 3 and 4 embankments. A
series of downstream raises resulted in
the LAl South and East Embankments
being founded on native weathered
shale, the LAl Northwest Embankment
being founded on the Ash Pond 3 and 5
embankments, and the LAl West
Embankment being founded on existing
fly ash impounded within Ash Pond 3.
The initial construction included addition
of geogrid reinforcement below the West
Embankment to limit potential settlement.

LAI Engineering Design Report (URS, 2012)

Engineering Properties

Native Weathered Shale:

e  Unit Weight = 130 pcf

e Effective Cohesion = 500 psf

e Effective Friction Angle = 30°
Fly Ash

e  Unit Weight = 90 psf

e Cohesion = 0 psf

e  Friction Angle = 28° (saturated)

Abutments
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Iltem As-Constructed/ Current Comments Reference Document

. . Abutments consist of native weathered
Physical Properties shale -

Native Weathered Shale: LAI Engineering Design Report (URS, 2012)
e  Unit Weight = 130 pcf

o Effective Cohesion = 500 psf
e Effective Friction Angle = 30°

Engineering Properties

The LAl maximum storage

A drop inlet structure consisting of an 8- level was established to
. foot diameter perforated HDPE pipe allow full containment of the . . .
Spillway allows flows to pass into the adjacent PMF and maintain a LAl Engineering Design Report (URS, 2012)
LDWP. residual freeboard to
account for wave run-up.
Bottom Ash:
e  Fill lift thickness = 8 inches (5280
Lift) o
e Filllift thickness = 8 inches (5258 *  Specifications apply to
and 5270 Lifts) the field testing portions
e Minimum degree of compaction = of the 5258, 5270, and
95% of the Standard Proctor (5280 5280 Lifts unless
Lift) otherwise noted.
Minimum degree of compaction = * Bottom ash was S
¢ method spegfication desFi)gned to exclusively used as o LAl Mgthod Spe0|f|cat|on Compacted. Bottom Ash
meet 95% of the Standard Proctor embankment fill until Test Fill Section (Western Technologies, 2003)
. I . the 5270 Lift. e LAI 5258 Lift Specifications (APS, 2008)
Construction Specifications (5258 and 5270 Lifts) . _
o Field test frequency e Zoned layers of either LAl 5270 Lift (GEOMAT, 2010)
o Method specification (5258 bottom ash or fly ash e LAI 5270 Lift Specifications (URS, 2010)
5270, and 5280 Lifts) ’ material were used as e LAl 5280 Lift Specifications (URS, 2011)
o Random testing (5258 and embankment fill for the
5270 Lifts 5270 Lift.
o One nuclear density test e The 5280 Lift utilized
per 2,000 yds® placed both bottom ash and fly
(5280 Lift) ash, but did not blend
o One Sand Cone Field the materials together.

Density test per four
nuclear density gauge tests
(5280 Lift)
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3-6

Item

As-Constructed/ Current

Comments

Reference Document

Construction Specifications
(continued)

Fly Ash (5280 Lift):

e  Fill lift thickness = 8 inches

e Initial minimum degree of
compaction = 95% (Standard
Proctor)

e Field test frequency

o Method specification

o  One nuclear density test
per 2,000 yds3 placed

o One Sand Cone Field
Density test per four
nuclear density gauge tests

Bottom Ash and Fly Ash Ballast

(combined material — 5270 Lift):

e  Fill lift thickness = 8 inches

e Initial minimum degree of
compaction = 95% (Standard
Proctor)

e Field test frequency

o Method specification
o One nuclear density test
per 250 yds3 placed

Compacted Clay:

e  Fill was moisture-conditioned to be
within -1 to +3 percent of the
optimum moisture content

e Initial minimum degree of
compaction = 95% (Standard
Proctor)

e Field test frequency

o Method specification

o  One nuclear density test
per 250 yds3 placed

o One Standard Proctor per
5,000 yds® placed

One Sand Cone Field Density test per
four nuclear density gauge tests

e Specifications apply to

the field testing portions
of the 5258, 5270, and
5280 Lifts unless
otherwise noted.

e Bottom ash was

exclusively used as
embankment fill until
the 5270 Lift.

e A bottom ash-fly ash

blended material was
used as embankment
fill for the 5270 Lift.
The 5280 Lift utilized both
bottom ash and fly ash, but
did not blend the materials
together.

LAl Method Specification Compacted Bottom Ash
Test Fill Section (Western Technologies, 2003)
LAI 5258 Lift Specifications (APS, 2008)

LAl 5270 Lift (GEOMAT, 2010)

LAI 5270 Lift Specifications (URS, 2010)

LAI 5280 Lift Specifications (URS, 2011)

Detailed Drawings

Appendix A
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Item

As-Constructed/ Current

Comments

Reference Document

Existing Instrumentation

Type and Purpose of
Instrumentation

e Standpipe piezometers installed to
monitor the phreatic levels in and
below the embankment.

e Vibrating wire piezometers installed
to monitor the phreatic levels in and
below the embankment.

e Inclinometers to monitor horizontal
deflections within the West
Embankment and North Toe
Buttress profiles.

e  Settlement rods to monitor vertical
movement of the embankment and
North Toe Buttress

e  Settlement monuments to monitor
horizontal and vertical deflections
within the West Embankment.

LAl and LDWP Comprehensive Instrumentation Plan
(URS, 2014)

Location of Instrumentation

The West Embankment and North Toe
Buttress.

See Figure 1-2

LAl and LDWP Comprehensive Instrumentation Plan
(URS, 2014)

Provisions for Surveillance,
Maintenance and Repair

e Visual inspections of the dam by a
qualified person on a frequency not
exceeding seven days.

e Visual inspections of the dam
conducted annually by a
professional engineer.

e  Phreatic level behavior from
piezometric measurements collected
on a frequency not exceeding 30
days.

e Embankment settlement using
movement monuments survey data
collected on a frequency not
exceeding 30 days.

Annual CCR Impoundment and Landfill Inspection
Report 2015 (AECOM & APS, 2016)

Record of Structural Instability

Reports of seepage along downstream
toe of South Embankment during prior
construction stages. Flows now believed
to have been drainage from placed
bottom ash embankment fill.

Drainage is now captured by
French drain.

Annual CCR Impoundment and Landfill Inspection
Report 2015 (AECOM & APS, 2016)
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4 Structural Stability Assessment

This section summarizes the structural stability assessment for the LAI. This information is intended to satisfy the requirement
of Rule 40 CFR § 257.73(d).

4.1 Foundation and Abutments

Per the requirements of40 CFR § 257.73(d)(1)(i), existing CCR impoundments must be assessed for “Stable foundations and
abutments.”

The LAl was constructed in phases starting in 2003. The impoundment was originally constructed on Ash Ponds 3 and 4 to EL
5228 ft and progressively raised in four lifts using the downstream method of construction to EL 5248, 5258, 5270 and 5280 ft.
As the embankment was raised it expanded onto Ash Ponds 5 and 6. The foundation of the perimeter embankment varies
around the LAI. The South Embankment was constructed using the existing Ash Pond 4 embankment as a starter dike and
expanded downstream onto the adjacent native weathered shale. The West Embankment is founded on the Ash Pond 3 and 4
divider dike and on old hydraulically deposited fly ash within Ash Pond 3. The Northwest Embankment is founded on the Ash
Pond 5 and Ash Pond 6 embankments and hydraulically deposited fly ash within Ash Pond 6. The East Embankment lies on
top of the native weathered shale. The fly ash beneath the West Embankment is approximately is 45 ft thick. Prior to
construction of the embankment along the West Embankment, the foundation surface was reinforced with geogrid and
compacted bottom ash. The underlying weathered shale appears competent within the embankment footprint based on
exploratory borings drilled to bedrock during the 2016 AECOM Geotechnical Investigation.

Along the northern portion of the West Embankment in an area bounded to the south by the LDWP embankment and to the
north by the Ash Pond 6 embankment, an approximately 10 to 15 foot thick layer of wet fly ash was identified downstream at
the toe of the LAl embankment prior to construction of the EL 5280 ft lift. This area, referred to as the North Toe area, is in the
vicinity of a decant pond when Ash Pond 3 was active. In the decant pond, finer fly ash materials were deposited with relatively
low densities. The area was also poorly drained, due to the underlying weathered shale that prevents downward flow. To
stabilize the embankment slope, a North Toe Buttress was constructed in conjunction with the EL 5280 ft lift. The buttress was
constructed by first installing wick drains on a nine foot triangular pattern to depths of up to 50 ft in order to allow pore pressure
relief (“drainage”) of the material as the buttress was installed. Next a wedge-shaped buttress of compacted bottom ash was
installed from a 20-foot height at the toe of the LAl embankment, westward at a 20H:1V slope for a distance of 400 ft. The
primary effect of the North Toe Buttress is to provide stability for the downstream toe of the West Embankment, but a
secondary effect was also to drain, densify, and strengthen the wet fly ash as a result of the wick drainage and the surcharge
load from the buttress fill. Water level readings from piezometers installed through the North Toe Buttress after construction
indicate that the fly ash is draining.

To limit seepage through the LAl embankment and foundation, the bottom and the upstream slope of the impoundment is lined
with an HDPE geomembrane liner to the crest. In addition, a 15-foot thick layer of compacted clay is installed on the upstream
slope beneath the geomembrane effectively providing a composite liner system. The clay layer is supplemented by an
approximately 1290-foot long by 32-foot high, cement-bentonite slurry wall along the Northwest Embankment of the LAI. The
slurry wall was installed to seal possible gaps in the clay core that were discovered during field investigations of the existing
Ash Pond 5 embankment. Piezometer readings from the most recent dam inspection report (AECOM & APS, 2016) show
water levels below the foundation of the Western and Northwestern Embankments, an indication that the liner system is
limiting seepage.

Review of the measured displacements of the survey rods and inclinometers at the LAI, as presented in the 2015 annual dam
inspection report (AECOM & APS, 2016), indicates no significant settlements or horizontal displacement along the crest of the
dam within the year. The relatively small settlement and horizontal movements measured at the LAl are an indication of
stability in the dam foundation.
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4.2 Slope Protection

Per the requirements 40 CFR § 257.73(d)(1)(ii), existing CCR impoundments must be assessed for “Adequate slope
protection to protect against surface erosion, wave action, and adverse effects of sudden drawdown.”

The upstream slopes of the LAI are lined with an HDPE liner, which protects the slopes from erosion, wave action, and
adverse effects of sudden drawdown. The downstream slopes consist of compacted bottom and fly ash and are not vegetated;
however, the granular nature of bottom ash allows infiltration in preference to runoff and erosion. Additionally, APS has a
program to regularly inspect, identify, and repair any erosion rills. The 2015 annual dam inspection report (AECOM & APS,
2016) reported that the downstream slopes of the embankments show evidence of minor erosion rilling, presumably caused by
rainfall runoff. APS maintains the affected areas by regrading and recompacting eroded areas.

4.3 Dike Compaction

Per the requirements 40 CFR § 257.73(d)(1)(iii), existing CCR impoundments must be assessed for “Dikes mechanically
compacted to a density sufficient to withstand the range of loading conditions in the CCR unit.”

The LAl embankment is composed primarily of compacted bottom and fly ash and compacted clay, which has been
demonstrated to compact readily with various ranges of compaction and hauling equipment. The embankment was
constructed by placement of soils in mechanically compacted thin lifts of eight inches or less. Construction control of the
compaction process was maintained using a method procedure where the soil preparation, placement, watering, discing (if
necessary), and compaction are specified based on the results of testing during earthwork. Quality control testing was
performed to check the bottom ash was reaching the minimum project requirements for compaction, defined as 95 percent of
the Standard Proctor dry density (American Society for Testing and Materials [ASTM] D698).

Construction records of the embankment indicate quality control testing of the bottom ash and compacted clay fills were
performed for each raise of the LAl embankment. Quality control testing consisted of Standard Proctor moisture-density
relationship determination (ASTM D698), sieve analysis testing (ASTM C136, C117), Atterberg Limit testing (ASTM D4318),
in-place moisture content and density measurement using the nuclear method (ASTM D6938), and in-place density
measurement using the sand cone method (ASTM D1556). Construction completion reports (GEOMAT, 2014) indicate that all
locations tested met the project minimum density requirements.

Based on review of the construction records/completion report for the LAl raises, the embankments appear to be constructed
with well compacted materials.

4.4 Slope Vegetation

Per the requirements 40 CFR § 257.73(d)(1)(iv), existing CCR impoundments must be assessed for “Vegetated slopes of
dikes and surrounding areas, except for slopes which have an alternate form or forms of slope protection.” Note that the
United States Court of Appeals for the District of Columbia Circuit remanded with vacatur the phrase “not to exceed a height of
six inches above the slope of the dike” from this subsection of the Rule.

As noted in Section 4.2, the downstream slope, which is comprised of compacted bottom and fly ash, are not vegetated. APS
has a program to regularly inspection and repair erosion rills. The upstream slope consists of a dual HDPE liner and therefore
is excluded from the vegetated slope requirements since it uses an alternate form of slope protection.

4.5 Spillways

Per the requirements 40 CFR § 257.73(d)(1)(v), existing CCR impoundments must be assessed for “A single spillway or a
combination of spillways configured as specified in paragraph (d)(1)(v)(A) of this sections. The combined capacity of all
spillways must be designed, constructed, operated, and maintained to adequately manage flow during and following the peak
discharge from the event specified in paragraph (d)(1)(v)(B) of this section.”

The spillway for the LAl consists of a drop inlet tower, located adjacent to the West Embankment. This drop inlet is a vertical,
eight foot diameter, polyethylene pipe with multiple drilled holes to allow inflow of water. This drop inlet is surrounded by gravel
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and sorted bottom ash that filters solids from the water flowing into the drop inlet. The drop inlet tower drains to the west
through an 8-inch or adjacent 16-inch HDPE pipe, through the West Embankment of the LAI, to the LDWP. Analysis
conducted as part of the 2012 Engineering Design for the EL 5280 ft Lift (URS, 2012), shows the spillway has capacity to
adequately manage flow during and following the peak discharge from the full PMF, which exceeds the requirement for the
significant hazard rating for this CCR Unit. In addition, the LAl pond was constructed with sufficient depth to fully contain the
storm run-on on top of the operational maximum storage pool water level in the event the spillway was inoperable and could
not pass flow to the LDWP. Recent inspections of the spillway (AECOM & APS, 2016), found it to be in good working order
with no visible damage.

Based on the 2012 Engineering Design for the EL 5280 Lift and the most recent inspection report, the LAl has been designed,
constructed, and maintained to adequately manage flow during and following the peak discharge of the 72-hour PMP event, as
required for significant hazard potential impoundments. Furthermore, the spillway is of non-erodible construction and is
designed to carry sustained flows.

4.6 Hydraulic Structures

Per the requirements 40 CFR § 257.73(d)(1)(vi), existing CCR impoundments must be assessed for “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 distortion, bedding deficiencies, sedimentation, and debris which may negatively affect the operation of the
hydraulic structures.”

Three hydraulic structures penetrate the LAl embankment. The first structure consists of the two outlet pipes connected to the
drop inlet tower as discussed in Section 4.5. The outlets penetrate the Western Embankment at about Sta 54+25 connecting
the drop outlet to the LDWP. Water drains via gravity to the west through an 8-inch HDPE pipe. A 16-inch diameter HDPE
pipe, located above the 8-inch drain, provides additional outflow capacity if the 8-inch pipe is blocked or in the case of large
(e.g., storm) flows. A clean-out is located at the west end of the 8-inch pipe. The pipes were encased in flowable fill through
the embankment. The most recent inspection report of the LAl (AECOM & APS, 2016) speculated the 8-inch pipe was partially
blocked with sediment due to low flow volume observed at the outlet. The 16-inch pipe appeared to be flowing normally. The
interconnection of the 8-inch pipe with the LDWP is not required for flood management purposes since the minimum freeboard
of the LAl is sufficient to store the directly-incident PMP; however, continued monitoring of the flow from the 8-inch pipe and, if
warranted, removal of the lodged material is recommended.

The second hydraulic structure is the solid wall outlet of a buried slotted drain pipe, known as the “dead pool drain”, installed
above the geomembrane liner at the inside toe of the West Embankment of the LAI. The pipe runs from a point approximately
200 ft south of the drop inlet spillway to the southwest corner of the LAI, where it transitions to a solid wall section, penetrates
the embankment, and outfalls to a sump. This pipe is embedded in flowable fill within the starter embankment associated with
the EL 5228 ft Lift. Accumulated water is pumped from the sump through a four inch pipe to the southeast corner of the LDWP.
Operation of the dead pool drainpipe is not required for safe operation of the LAl but is encouraged because it assists with
dewatering, consolidation, and strengthening of the impounded CCRs. During the most recent impoundment inspection
(AECOM & APS, 2016), the drain system was pressurized but not operational; however, recent discussions with APS
Personnel indicate the pump system is now operational.

The third hydraulic structure is a seepage intercept drain located within the downstream toe of the South Embankment. The
drain was constructed beyond the embankment toe during the EL 5270 ft lift construction, was covered further by the
downstream slope of the EL 5280 ft lift, and will be buried fully by Cell 3 of the Dry Fly Ash Disposal Area landfill that will
eventually buttress the South Embankment of the LAI. The drain was originally intended to provide improved control of
drainage from the embankment fill and prevent water from ponding between the South Embankment and the Dry Fly Ash
Disposal Area landfill to the south. The toe drain consists of a buried channel with a 13-foot wide bottom and 1.5H:1V side
slopes. The channel is about 3.5 ft deep and extends westward from the east end of the South Embankment, to an existing
channel located along the outside toe of the south embankment of the LDWP. Two 10-inch inside diameter perforated drain
pipes are installed in the channel and surrounded by a two-stage filter/drain. The pipes outfall into a channel adjacent to the
LDWP where a headwall is located which facilitates monitoring flow rates from the two pipes. The flows from the drain are
conveyed through the channel to a sump and then pumped to the LDWP. The most recent inspection report (AECOM & APS,
2016), observed no water flow from the toe drain pipes. The lack of flow is attributed to a lack of drainage from fresh
embankment fill, a lack of seepage flow from the LAl itself, and an absence of shallow saturation in the foundation.
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Other than the low flow volume observed in the 8-inch pipe connected to the drop inlet spillway, the hydraulic structures
penetrating the LAl embankment appear to be working effectively with no evidence of subsidence or other indication of
potential deterioration of the surrounding embankment.

4.7 Downstream Water Body

Per the requirements 40 CFR § 257.73(d)(1)(vii), existing CCR impoundments must be assessed as follows “For CCR units
with downstream slope 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.”

The LDWP is located near the downstream toe of the Western Embankment of the LAl and contains water decanted from the
LAl for reuse at the power plant. The LDWP is contained by an embankment with a double liner and leak detection system;
therefore, making it unlikely under normal operating conditions to inundate the toe of the LAI. If the embankment or
containment system were to breach in some manner, the water would follow the graded terrain that slopes away from the LAI
and not inundate the LAl slopes.

Since it is unlikely that water from the LDWP would inundate the downstream slope of the LAl and no other bodies of water are
present that could also reasonably inundate the slopes, no structural stability deficiencies are presently associated with
inundation of the downstream slope of the LAI by an adjacent body of water.

4.8 Other Issues

No deficiencies were identified for the LAl that could affect the structural stability of the impoundment. The most recent dam
inspection (AECOM & APS, 2016) reported observations of minor erosion rills on the downstream slopes. APS reportedly has
been maintaining affected areas by regrading and recompacting eroded areas. It is recommended that the program be
continued and that rills be repaired if the depth exceeds one foot.

4.9 Structural Stability Assessment Results

AECOM did not identify any structural stability deficiencies that would affect the structural condition of the LAl CCR surface
impoundment based on the documents provided and reviewed as part of this assessment. AECOM assesses that the design,
construction, operation and maintenance of the LAl are consistent with recognized and generally accepted good engineering
practice for the maximum volume of CCR and CCR wastewater which can be impounded therein.
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5 Safety Factor Assessment

This section summarizes the safety factor assessment for the LAI. This assessment is intended to satisfy the requirement of
Rule 40 CFR § 257.73(e).

5.1 Methodology and Design Criteria

Slope stability analyses were performed to document minimum factors of safety for loading conditions identified by 40 CFR §
257.73(e) using the software program SLOPE/W (GEO-SLOPE International, 2012). The analyses were performed using
Spencer’s Method; a limit equilibrium method of slices that satisfies both force and moment equilibrium and incorporates the
effects of interslice forces. The analyses incorporate strength and density properties and pore pressure distributions described
in Sections 5.4 and 5.5. The slope stability models are presented in Appendix B.

5.2 Critical Cross Section

Safety factors were calculated for three cross sections of the LAl embankment selected to represent different embankment
geometries, heights, and stratigraphic conditions to provide confidence that the critical cross section was identified. The critical
cross section is the cross section that is anticipated to be most susceptible to structural failure for a given loading condition.
The critical cross section thus represents a “most-severe” case. Section locations were selected based on variation in the
embankment height, stratigraphic conditions, and presence of sensitive soils. Subsurface soil profiles were developed using
information from the EL 5280 ft Lift (URS, 2012). The locations of the cross sections along the LAl embankment are shown in
Figure 5-1. The three cross sections analyzed are:

Section A (West Embankment): This cross-section is located at Section A (Sta 43+76.99) as shown in Figure 5-1 and the
as-built section in Appendix A. The section represents the maximum height along the West Embankment. The embankment is
approximately 76 ft high from crest to downstream toe at this location with a crest width of 30 ft. The upstream slope is inclined
at 2H:1V, while the downstream slope is inclined at 3H:1V. The embankment at this section consists of compacted bottom and
fly ash with a 15-foot wide compacted clay blanket on the upstream slope. The embankment bears partially on the pre-existing
Ash Pond 3 and 4 Divider Dike and partially on 46 ft of old hydraulically placed fly ash associated with Ash Pond 3.

Section M (South Embankment): This cross-section is located at Section M (Sta 36+47.02) as shown in Figure 5-1 and the
as-built section in Appendix A. The section represents the maximum height along the South Embankment. The embankment is
approximately 92 ft high from crest to downstream toe at this location with a crest width of 30 ft. Both the upstream and
downstream slopes are inclined at 2H:1V. A pre-existing Ash Pond 4 Embankment was used as a starter dam for building the
South Embankment using a downstream construction method. The pre-existing embankment consisted of compacted bottom
and fly ash with a 40-foot wide layer of compacted clay on the upstream face. The subsequent raises of the LAl are
constructed with compacted bottom and fly ash and a 15-foot wide blanket of compacted clay on the upstream slope. The clay
blanket is keyed into the clay of the pre-existing (original) embankment. A toe drain that runs parallel with the embankment is
located near the downstream toe of the embankment. The South Embankment is founded on native weathered shale.

Section X (North Toe Buttress): This cross-section is located at Section X (Sta 59+62.02) as shown in Figure 5-1 and the
as-built section in Appendix A. The section crosses the North Toe Buttress at the northern end on the West Embankment. The
North Toe Buttress was constructed against the base of the West Embankment to a height of 20 ft and is inclined downward
toward the west at approximately 20H:1V to an approximate length of 400 ft. The buttress consists of a 1.5-foot thick bottom
ash drain layer overlain by a combination of compacted bottom and fly ash to the approximate elevation of 5,227 ft at its
highest point. The buttress overlies hydraulically placed wet fly ash (sensitive fines) associated with Ash Pond 3, improved by
the installation of full-depth vertical wick drains at nine foot spacing.

The West Embankment at the Section X location is approximately 70 ft high from crest to downstream toe with a crest width of
30 ft. The upstream slope is inclined at 2H:1V and the downstream slope is inclined at 3H:1V. The embankment consists of
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compacted bottom and fly ash with a 15-foot wide compacted clay blanket on the upstream slope. The embankment bears
partially on the pre-existing Ash Pond 3 and 4 Divider Dike and partially on 25 ft of old hydraulically placed fly ash associated
with Ash Pond 3.

5.3 Subsurface Stratigraphy

Idealized models of subsurface stratigraphic conditions for each cross section were developed based on as-built drawings
(Appendix A). The stratigraphic units described as follows were used to develop SLOPE/W models for each cross section.

Compacted Bottom and Fly Ash: The LAl Embankment primarily consists of compacted bottom and fly ash. The bottom and
fly ash provides stability to the embankment, but because of its relatively high hydraulic conductivity is not relied upon to
control seepage from the pond which is managed by a HDPE geomembrane liner and compacted clay liner on the upstream
slope. The compacted bottom classifies as a Silty Sand (SM) and the fly ash as a Silt (ML) based on the Unified Soil
Classification System (USCS).

Compacted Clay: The LAl Embankment includes a less pervious layer of compacted clay along the upstream slope. The
layer is about 15 ft wide and runs from the toe to the crest. The clay material was obtained from local weathered shale, broken
down and mechanically compacted in lifts. The compacted clay consists predominately of Lean Clay (CL) based on the USCS.

Existing Fly Ash: Fly ash and FGD slurry waste product from the power generating process is associated with the
decommissioned Ash Pond 3 and Ash Pond 4. The fly ash was pumped from the plant to the ash ponds and allowed to settle
hydraulically. The LAl was constructed partially on top of the existing fly ash deposits. The existing fly ash classifies as a silt
(ML) based on the USCS.

New Fly Ash: New fly ash and FGD slurry waste product from the power generating process is stored within the LAI
impoundment.

Buttress Material: The North Toe Buttress consists of compacted bottom ash. The buttress material provides stability to the
toe of the Western Embankment between the LDWP embankment to the south and the Ash Pond 6 embankment to the north.
The buttress also has a secondary effect of increase the density and confinement pressure of the underlying wet existing fly
ash.

Sensitive Fines: Sensitive soils consisting of wet fly ash material associated with hydraulic deposition of fly ash within Ash
Pond 3. Sensitive fines were observed in the North Toe area and underlie portions of the North Toe buttress. The sensitive
fines are potentially susceptible to liquefaction.

Weathered Shale: Bedrock beneath the embankment consists of weathered shale of the Cretaceous-age Lewis Shale
Formation.

5.4 Material Properties

Material properties for soil, rock and embankment construction materials were developed based on an analysis and
interpretation of historical geologic and geotechnical data presented in the URS Corporation, “Engineering Design Report
Lined Ash Impoundment 5280 Lift” (URS, 2012). The material properties developed by the embankment designers and
subsequent investigators were assessed for reliability and applicability to this safety factor assessment. The EL 5280 ft Lift
Engineering Design Report (URS, 2012) presents soil strength parameters obtained from laboratory testing.

The material properties selected for use in the slope stability analyses of the LAl Embankment are presented in Table 5-1and
and are the same as those used for the URS slope stability evaluation (2012). Additional properties for the residual strength of
the sensitive fines material (liquefaction) were developed for this assessment. Details of the residual strength properties
development are presented in the Appendix B calculation.
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Table 5-1. Selected Material Parameters — LAl Safety Factor Assessment

Material Properties
Moist | Saturated Drained Strength Undrained Strength | Residual Strength
Material Unit Unit
Weight, | Weight, | Cohesion, Friction Cohesion, Friction Shear Strength
Ym Ysat c Angle, ¢' c Angle, ¢ Ratio
(pcf) (pcf) (psf) (degrees) (psf) (degrees) (Si/oy’)

Compacted Bottom
and Fly Ash 90 ElY 0 35 - : ]
Existing Fly Ash 90 90 0 20 ) ) ]
(Top)
Existing Fly Ash ] ] ]
(Bottom) 90 90 0 28
New Fly Ash
(Impounded) 90 90 - - 304 0 i
Compacted Bottom 75.1 75.1 0 42 ] ) ]
Ash
gf’mpaCted 125 130 300 20 - . ]

ay
Weathered Shale
(Native Ground) 120 125 - - 500 30 -
Sensitive Fines
(Drained) 80 - 0 18.5 . - -
Sensitive Fines
(Liquefaction) 80 - - - - - 0.05
Buttress
Fill 5 - 0 20 - - -
Drain
Sand 110 - 0 30 - . i

5.5 Embankment Pore Pressure Distribution

Water levels within the embankment are anticipated to be low because of the geosynthetic liner that lines the pond basin and
the compacted clay layer that extends along the upstream slope of the embankment. Standpipe and vibrating wire
piezometers are installed along the West Embankment of the LAI, monitored on an interval not exceeding 30 days, and
reported annually in an inspection report. These instruments were considered to be the most reliable indicators of pore
pressure distribution within the LAl embankment. They indicate the water levels are beneath the embankment and within the
underlying existing fly ash deposits that make up a majority of the foundation below the West Embankment (AECOM & APS,
2016). Consequently, the phreatic levels in the stability cross sections were modeled below the embankments within the
existing fly ash foundation or weathered shale and the steady-state seepage condition within the embankment was modeled
as a dry condition. The locations of the piezometers are shown on Figure 1-2.

5.6 Embankment Loading Conditions
Per 40 CFR § 257.73(e)(1)(i) through (iv), the following loading conditions were analyzed for each developed stability cross
section:

e Long-term, maximum storage pool

e  Maximum surcharge pool

e  Seismic loading, and

e Liquefaction Loading

These loading conditions are described in the following sub-sections.
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Long-Term, Maximum Storage Pool: The maximum storage pool loading is the maximum water level that will be maintained
for a sufficient length of time for steady-state seepage or hydrostatic conditions to develop within the embankment. This
loading condition is evaluated to document whether the CCR surface impoundment can withstand a maximum expected pool
elevation with full development of the anticipated saturation in the embankment under long-term loading. The long-term,
maximum storage pool loading condition considers a pool elevation in the CCR unit that is equivalent to the design operating
level stated in the EL 5280 ft Lift Engineering Design Report (URS, 2012). The loading condition uses shear strengths
expressed as effective stress and with pore water pressures that correspond to the long-term condition.

For the LAl embankment, the safety factor was calculated for the long-term, maximum storage pool at 5,275.2 ft (URS, 2012).

Maximum Surcharge Pool: The maximum surcharge pool loading is the temporary rise in pool elevation above the maximum
storage pool elevation to which the CCR surface impoundment could be subject under inflow design flood state. This loading
condition is evaluated to document whether the downstream slope of the CCR surface impoundment embankment can
withstand the short-term impact of a raised pool level.

For the LAl embankment, the safety factor was calculated for the maximum surcharge pool at 5,277.2 ft (URS, 2012).

Seismic Loading: Seismic loading was evaluated to document whether the embankment is capable of withstanding a design
earthquake without damage to the foundation or embankment that would cause a discharge of its contents. The seismic

loading condition is assessed for a seismic loading event with a two percent probability of exceedance in 50 years, equivalent
to a return period of approximately 2,500 years. A pseudostatic analysis was used to represent the seismic loading condition.

The seismic response of soil embankments is incorporated into the limit equilibrium analysis method by adding a horizontal
force to simulate the seismic force acting on the embankment during an earthquake. The horizontal force is applied in the
pseudo-static analyses through the addition of a seismic coefficient into the limit equilibrium calculations. The seismic
coefficient was selected using the following procedure:

1. Determine the peak horizontal ground acceleration (PGA) generated in bedrock at the site by an earthquake having
the 2 percent probability of exceedance in 50 years;

2. Select a Site Class, per International Building Code definitions, which incorporates the effects of seismic wave
propagation through the top 100 ft in the soil profile above bedrock, and calculate the adjusted for Site Class effects,
PGAM;

3. Calculate the maximum transverse acceleration at the crest of the embankment, PGArest, using the PGAw from step
two; and

4. Adjust the PGAcest using the method developed by Makdisi and Seed (1977) to account for the variation of induced
average acceleration with embankment depth to calculate the seismic coefficient.

Each of these steps is discussed in more detail in Appendix B. The pseudostatic analyses incorporated a horizontal seismic
coefficient of 0.083g for Section M which is founded on weathered shale and 0.104g for Sections A and X which are founded
on existing fly ash.

The water level in the LAI for the seismic loading analysis was set to 5,275.2 ft to match the long-term, maximum storage pool.
For the seismic loading condition, effective shear strength parameters summarized in Table 5-1 were used for free-draining
soils (bottom ash) and total shear strength parameters summarized in Table 5-1 were used for low-permeability soils (existing
fly ash and weathered shale) because it is anticipated that they would behave in an undrained manner due to the relatively
rapid loading induced during the seismic event and low phreatic surfaces within the embankment.

Liquefaction Loading: The liquefaction factor of safety is evaluated for CCR embankments that show, through representative
soil sampling, construction documentation, or anecdotal evidence from personnel with knowledge of construction of the CCR
units, that soils of the embankment or foundation are susceptible to liquefaction.
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Saturated, low-density sensitive fines were encountered in the North Toe Area adjacent to the downstream slope of the West
Embankment. This material was assessed during the design of the EL 5280 ft Lift to be potentially susceptible to liquefaction
(URS, 2012); therefore, a liquefaction loading analysis was performed for Section X.

The water level in the LAI for the liquefaction loading analysis was set to 5,275.2 ft to match the long-term, maximum storage
pool. For the liquefaction loading condition, effective shear strength parameters were used for free-draining soils (bottom ash,
fly ash, and compacted clay), total shear strength parameters were used for low-permeability soils (existing fly ash and
weathered shale), and residual strength parameters were used for the potentially liquefiable soils (saturated sensitive fines).
These material strength parameters are summarized in Table 5-1.

5.7 Safety Factor Assessment Results

Table 5-2 summarizes the results of the safety factor analysis for the LAI, for a more detailed discussion of the results see the
safety factor calculation presented in Appendix B.

Table 5-2. Summary of Calculated Safety Factors

Required Calculated Safety Factor
Loading Condition Safet)[/ll Section A (West Section M (South Section X (North
Factor Embankment) Embankment) Toe Buttress)
Long-term, maximum storage pool 1.50 217 1.55 2.47
Maximum surcharge pool 1.40 2.08 1.55 2.41
Seismic 1.00 1.35 1.27 1.71
Liquefaction 1.20 - - 1.90

Note: (1) From 40 CFR § 257.73(e)(1)(i) through (iv) (EPA, 2015)

The calculated factors of safety for the three critical cross sections along the LAl Perimeter Embankment exceeded the
required minimum values for the long-term, maximum storage pool; the maximum surcharge pool; the seismic (pseudo-static);
and liquefaction loading conditions.
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6 Conclusions

Based on the findings and results of the structural integrity assessment, AECOM provides the following conclusions for the LAI
at the FCPP.

The LAl is classified as a Significant Hazard Potential CCR surface impoundment.

The LAl embankment is founded on stable foundations and abutments. Seepage is managed by a single HDPE liner
across the impoundment, which is underlain by a clay blanket on the upstream slopes extending to the crest of the
embankment.

The embankment has a single HDPE liner with clay on the upstream slope to prevent erosion. The downstream
slopes are constructed with bottom ash and are not vegetated. The granular nature of bottom ash generally allows
infiltration in preference to runoff and erosion. APS has a regular program of inspection and repair of erosion rills.

Based on the available information and quality control test results, the LAl embankment was mechanically compacted
to a density sufficient to withstand the range of loading conditions anticipated at the site.

The LAl is capable of adequately managing the flow during and following the peak discharge from the PMF event.

Flows resulting from the PMF event are discharged via a riser that discharges into the adjacent LDWP, which has

been designed, constructed, operated, and maintained with sufficient storage volume above the maximum storage
pool water level to store the PMF, and maintain at least two ft of freeboard.

Factors of safety greater than the minimum values required by the CCR Rule were calculated for three cross sections
along the LAl embankment for loading conditions associated with the maximum storage pool water level, maximum
surcharge pool water level, design level seismic event, and liquefaction of the saturated sensitive fines in the North
Toe area.

Based on review of available records concerning the LAl and the results of the stability analyses, no deficiencies
were noted that would affect the structural condition of the dam.
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7 Limitations

This report is for the sole use of APS on this project only, and is not to be used for other projects. In the event that conclusions
based upon the data obtained in this report are made by others, such conclusions are the responsibility of others. The Initial
Structural Stability Assessment presented in this report was based on available information identified in Reference Section of
the report that AECOM has relied on but not independently verified. Therefore, the Certification of Professional Opinion is
limited to the information available to AECOM at the time the Assessment was performed in accordance with current practice
and the standard of care. Standard of care is defined as the ordinary diligence exercised by fellow practitioners in this area
performing the same services under similar circumstances during the same period. Professional judgments presented herein
are primarily based on information from previous reports that were assumed to be accurate, knowledge of the site, and partly
on our general experience with dam safety evaluations performed on other dams. No warranty or guarantee, either written or
implied, is applicable to this work.

The use of the words “certification” and/or “certify” in this document shall be interpreted and construed as a Statement of
Professional Opinion and is not and shall not be interpreted or construed as a guarantee, warranty, or legal opinion.
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NOTES
ANGHOR, TRENCH FOR GEOSYNTHETIC (FHL) LINER. =

1=LAYER OF GEOSTNTHETI (FML) UNER ON THE UPSTREAM FACE OF LINED
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LINED WATER DECANT POND

FOR CONSTRUCTION SEE SECTION C—C
FC-C—17-ADS-150793 SH. 43.

5
HIGH WATER=5213.2' 2003 CONSTR.

5248 UFT
FOR_CONSTRUCTION
SEE SECTION €~C.

5248 LIFT CONSTRUCTION ==

FOR CONSTRUCTION
SEE SECTION C-C
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REINFORCEMENT INSTALLATION. \
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0
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ORIGINAL
GROUND

v
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OLD POND 3 & 4
EMBANKMENT
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LINED_ASH IMPOUNDMENT

WELD AN EXTENSION (FML) LINER TO THE EXISTING
LINER AND EXTEND TO THE CROWN OF THE 5248 LIFT,

5248 LIFT

-
jo

HEIGHT OF IMPOUNDED ASH=5245.2"
(5248 LFT)

12" THICK BOTTOM ASH CHIMNEY DRAIN TO INTERSECT
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NOTE 2
. HEIGHT OF IMPOUNDED ASH=5225.2"
(2003 CONSTRUCTION)
3'-0°+ BOTTC \SH

oM A
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NOTE 1

5248 UFT CONSTRUTION

~ -~

5221 ==
2003 DAM CONSTRUCTION G)Z/ -

()

(eL.5208)

ORIGINAL GROUND

EL 5160 \ e e T

CLAY FILLED KEY _SEE
SECTION
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ENBANKMENT

EXISTING FLY ASH BASE

EMBANKMENT CROSS-SECTION
(SEE NOTE 4)

LINED_ASH IMPQUND
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NOTES

ANCHOR TRENCH FOR GEOSYNTHETIC (FML) LINER. SEE

@ oL

1-LAYER OF GEOSYNTHETIC (ML) LINER ON THE UPSTREAM FACE OF LINED
ASH IMPOUNDMENT. REFERENCE DRAWING FC—C—33-ADS-152408, SH. 4.

EXISTING BASE ELEVATIONS VARY. ELEVATIONS AT THE SECTIONS ARE TAKEN
AT THE CUTS. IN THE CASE OF MULTIPLE CUTS OF THE SAME SECTION, THE
SECTION INDICATED BY "SHOWN™ ON THE SITE PLAN, IS THE ONE REPRESENTED

s Sieer
E

NEW DAM EMBANKMENT MATERIALS

©
®
©)

COMPACTED CLAY/SOL FILL IN ACCORDANCE WTH THE SPECIFICATIONS:
COMPACTED EOTTOM ASH

SUB GRADE PREPARATION: GEOGRID REINFORCEMENT—BOTTOM ASH
OR CLAY AS SPECIFIED.
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SECTION
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2 2003 DAN
WELD AN EXTENSION (FML) LINER TO THE EXISTING SEE
A UELD AN EXTENSION (FUL) LINER 1O THE EXSTING 1. ANCHOR TRENCH FOR GEOSYNTHETIC (FML) LINER. ks AL
(SEE NOTE 2) =
LINED ASH IMPQUNDMENT — 5250
¥ HEIGHT OF IMPOUNDED ASH=5245, 2. 1-LAYER OF CEOSYNTHETIC (FML) LINER ON THE UPSTREAM FACE OF LINED
777777 N 2 ur) ASH IMPOUNDMENT. REFERENCE DRAWING FC—C—39-ADS-152408, SH. 4.
NOTE |- 5240'
. GEOSYNTHETIC LINER (SEE NOTE 2)
s e ANt AR A, - TOP OF 1992 DAM EMBANKMENT E
v, N ELEV.=5212' L sas0' 4 EXSTING BASE ELEVATIONS VARY. ELEVATIONS AT THE SECTINS ARE TAKEN
o2 5228 (2003 LIFT) > ¥ HEIGHT OF IMPOUNDED ASH=5225.2' 5230 E CASE OF MULTIPLE CUTS OF THE SAME SECTION,
s (2003 CONSTRUCTION) SECON NDIGATED B S0 O T SITE PLAN, 15 TiE ONE REPRESEATED
5220' 248 LFT N @ &0 HOPE, SR 11, PERFORATED WALLED - 5220 ON THS SHEET.
FIELD T0 LOCATE &' CAST IRON BALL VALVE. COMSTRUCTON =7 o PIPE. (MAKE TRANSITION TO S0LID
IWSTALL BURNC 2003 CONSTRUCTION AND - J— WALLED PIPE @ TOE OF DAM)
5210 D IN THE OPEN POSITION PIPE SLOFE=1.04 _ - 5210°
BORNE T 2008 CONSTRUCTON. = —
- — 7 \ 30"+ BOTTOM ASH L sz00'
o200 7 FILTER AROUND PIPE 5200
. — EXISTING DAM EMBANKMENT \ I NEW DAM EMBANKMENT MATERIALS
s190 & EXISTING FLY ASH BASE [
= - RENAL TROUD = @ COMPACTED CLAY/SOIL FILL IN ACGORDANCE WITH THE SPECIFICATIONS.
si60 |8 ORICINAL GROUND: R | T 2L s
5 _ e T T T . & \ 5
= e —— =
ME] = = | T Sh N m\ AT & X COMPACTED BOTTOM ASH
5170 | = APPROXMATE LT el et e | TE=mr=rim [ 5170
EL=567 7T \
5160 | \ [ sis0° SUB GRADE PREPARATION:  GEOGRID REINFORCEMENT-BOTTON ASH
FELD ROUTE OR CLAY AS SPECIIED. et
. FLANGED CONNECTION SEALED WITH "PROTECTIVE Lo SECTION
5150 THE TRANsmoN FROM THE CLAY EMBANKMENT TO THE ? DAM COATING NO—0X—ID GREASE®. 5150
BOTION FOR THE 5248 LIFT CONSTRUCTION D
GOTURS A0eT NORTL RO WRERE T VEHCULAR AW
5140 - INTERSECTS INTO THE DAM AT APPROX. STA. 20+50 (north) DAM, CONSTRUCT PIPE FILTER
o B R A o e o SECTION % % IR 5 PPE ALTER O SECTON LEGEND
CONSTRUCTION SEE SECTION A-B AND UPSTREAM DETAIL ON praers (SMILAR)
SHEET 18 CLAY CONSTRUCTION). = (SEE NOTE 4) l:l EXISTING DAM EMBANKMENT
B ] EXSTNG FLY ASH BASE
2003 DAM e
ORIGINAL GROUND SURFACE
WELD AN EXTENSION (FML) LINER TO THE EXISTING —
LINER AND EXTEND TO THE CROWN OF THE 5248 LIFT
(SEE NOTE 2) A
[ 5250'
HEIGHT OF IMPOUNDED ASH=5245.2"
(5248 LFT)
- 5240
NOTE 1 LINED_ASH IMPOUNDMENT
5230 . - s230
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(SEE NOTE 2) C
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s =20 (SEE NOTE 4)
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SEE NOTE 2, 14-08] A5 w
a5 UFT @ ) . 5 [02-14-08] As-BULT FOR 5248 UFT SUS | MD | BRC DN | 04650
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(5248 LFT) urr
‘o 1 LINED ASH. IVPOUNDMENT (- 5240 3 |s-14-0 [s-aur prarr | pss | ere o
2 | 55-03 | chonge 2003 it to cloy on sec. O [ppyr] e ou |pes38
5230 s220 (2008 Lo L 52300 add et {0 note 1/add nole 5
4(—Tl/r> Y HEIGHT OF IMPOTRIDED ASH=5226.2' 1 [1-14-03 | rEViSE PER STATES' 18t REVEW  [PRaTT BRC Jon | 046379
15 - ‘(2003 CONSTRUCTION)
00 5248 LIFT CONSTRUCTION T2 oo o e oo NO.| DATE REVISION o] cHp ] Ex0 [Rvwo[APVD] WA,
€L sy L o 5 FOUR CORNERS COMMON
e, _—— g
w0 == €L 5209) - ASH HANDLING SYSTEM
= ORIGINAL GROUND \ -~ T o SRR S T z LINED ASH IMPOUNDMENT
E =T < g ;
5200'— = APPROXIMATE R = T P $ |- 5200
S EL=519%6_.__ — =T =1 T - EXISTING FLY ASH BASE o A
= ==
5190 <& T = sta0*
5180° = oA GRoUND (- 5180° SCALE_NOTED DATE _6-28-02
TN —JFFPROVED WA
T iy & APPROMIMATE PRATT
5170° — __EL=5i68 s =T JOHN D. MITCHELL 04-6379/04-5606
SECTION CPERVISOR
= (SEE NOTE 4) L sis0 THIS DRAWING IS CONFIDENTIAL AND SHALL NOT BE USED B0 e UNIT | DISC |TYPE| SYS | NUMBER | SHEET
OR REPRODUCED IN ANY PART WITHOUT WRITTEN CONSENT
OF PINNACLE WEST CAPITAL CORPORATION. IRVWD FC | C | 39|ADS| 150515 4

8 7 6 | 5 4 | 3] DRAWNG: _: Doommen D_octivelifc BZ04 6608 u1—3 5248 L. Iift fimed ozh mpoundmentDd1D, dwgalowiBland development
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STATION 42+25.24+ NORTH

200-0"

CROWN OF POND 5 EMBANKMENT = 5254 (5248 LIFT) NOTE: SLOPE
OR

NARIES, EMBANKMENT TO BE SWOOTH AND FREE OF ROUGH
I NOTE 1 /‘SHARP OBIECTS SO AS NOT TO PENETRATE THE LINER.
. 5260°
CONSTRUCT NEW 200° LONG RAMP FROM ELEVATION EXSTING SELECTED CONPACTED
5248 T0 TOP OF POND 5 CROWN AT ELEVATION 5254 EMBANKMENT POND 5- WELD AN EXTENSION (FML) LINER TO THE EXISTING LINER AND
WIn COMPACTED BOTTOM ASH. — 15 EXTEND T0 THE CROWN OF THE 5248 LIFT (SEE NOTE 2)
__ _ (5254) EXSTING CROWN o 5250°
POND #5 ~ TOP OF EXIST'G EMBANKMENT (AVERAGE ELEV=5244)
EXISTING FACE OF DAM '/ s
(5248) CROWN OF 5248 LIFT D 5
CROWN OF 2008 LET \\ 1 LINED_ASH IMPOUNDMENT ]
EXISTING BOTTOM ASH @ . E .
(EXCAVATE TO POND 5 CORE) o . GEOSWTHETIC LINER Z 5230
_ —— = ExisTIVG E]
@ . f —_ 4 ENBANKMENT < .
- EXISTING [ NOTE: CUT BACK TO CONSTRUGTION CLAY > El
EXISTING GRADE: POND #5 DAM APPROVED BY APS REPRESENTATIVE EXISTING EMBANKMENT N — o (Bo2e)
CONSTRUCT NEW EMBANKMENT AND BETWEEN LINED AS IMPOUNDMENT AND OLD POND 5 3
ouSTG, FACE 7 soanon sasznene KEY WITH COMPACTED CLAY/SOIL FILL FLY ASH BASE S0
EXISTING GRADE \5/ NORTH 5200"
(5278) CROWN OF 2003 LIFT = 5328 CROWN OF 2003 LFT
\/ ——  CONSTRUCT NEW EMBANKMENT
— 7 AND KEY WITH COMPACTED
EXISTING BOTTOM AStt -~ EXISTING BOTIOM ASH (DONNSTREAM ZONE - CLAY/SOL FILL )
LINED ASH ~ POND 5) EXCAVATE TO ORIGINAL GROUND
MPOUNDMENT DA APPROXMATE - APPROXMATE
LEZL&? ] A (5215)
-
- ORIGINAL GROUND ORIGINAL GROUND

S (S
EXISTING EMBANKMENT
POND 4

[
FLOW. FILL

SECTION

EXISTING BROKEN SHALE
(EXCAVATE TO ORIGINAL GROUND)

10" HORIZONTAL
0 — VERTICAL

COATING NO-0X~ID GREASE’

O

FLANGED CONNECTION SEALED WITH "PROTECTIVE

FLOWABLE FILL

@ TE-IN @ POND #5 DAM (NORTH ABUTMENT

(FULL WDTH OF DAM)

INVERT EL=5220"

g

.|
-

16"% HDPE PIPE (SDR-11)

56"
BETWEEN INVERTS

PP

I

\z)

NGN COMPACTED BOTTOM ASH FILTER

GEOSYNTHETIC LINER
(SEE NOTE 2)

INVERT EL=5213.5¢
(AT INLET STRUCTURE)

-—

55 HOPE FIPE (SOR155)

&)
g
5|

—
.

GEOGRID REINFORCEMENT

COMPACTED CLAY/SOIL AILL

GEOSYNTHENIC LINER
[ (SEE NOTE 2)
=
7 /,>—\\¥
Y s I 2

EXISTING FLY ASH

—TOE OF DAM
\

\FLDWABL[ FILL

(FULL WIDTH OF DAM)

GEDSYNTHETIC LINER
[(s{{ NOTE 2)
GEOGRID REINFORCEMENT @

FLY ASH OR EXISTING EMBANKNENT

FLY ASH

FLY ASH
—

» 2
/e
1 -
EXSTNG CLAY
- ‘MEANKMENT
Rk SELECT CLAY BACK FILL MATERIAL
PLACED AND COMPACTED OVER
QPTIMUM MOISTURE CONTENT.

(SUBSEQUENT TO APPROVAL BY
APS ENGINEER)

VARIES

-0

PIPE/ENCASEM'T.
el

1670 HDPE PIPE DRAINAGE PIPE

¥ - FLOWABLE FILL

-1 /(FULL WOTH OF DAM)

qz (SEE SPECIICATIONS
7 FOR MX DESIGN)

e |

Y = - COMPACTED BOTTOM

4 INVERT EL=5220" | J b KsH/solL ALTER

2 INVERT EL.=5220' - /s

| COMPACTED BOTTOM ASH
‘ /DAM EMBANKHENT

o

| — COMPACTED BOTTOM
ASH/SOIL FILTER

STATION 0+00 (DAM)
STATION 30+15.66 (RIDGE)

=17
ok, [
=

‘*‘1 Z —— 8" HDPE DRAINAGE PIPE
T & ] FLOWBLE AL
o E - (FULL WDTH OF DAM)
q T EL=57135F | (SEE SPECFICATIONS
FOR MIX DESIGN)

GEOGRID_REINFORCEMENT WTH
COMPACTED BOTTOM ASH

7 PIPE/DNCASENT.
yr | 3o

NOTE: SECTION CUT THROUGH GLAY BLANKET ON UP STREAM FACE.

5280 — (5248 LFT)

SECTION @ S —

0" HORIZONTAL
0’ - VERTICAL

1. ANCHOR TRENCH FOR GEOSYNTHETIC (FML) LINER.
SEE
167408 S | ST

2. 1-LAYER OF GEOSYNTHETIC (FML) LINER ON THE

UPSTREAM FACE OF LINED ASH IMPOUNDMENT.
REFERENCE DRAWING FC—C-39-ADS-152408, SH. 4.

-

EXISTING BASE ELEVATIONS VARY. ELEVATIONS
AT THE SECTIONS ARE TAKEN AT THE CUTS.

IN THE CASE OF MULTIPLE CUTS QF THE SAME
SECTION, THE SECTION INDICATED BY "SHOWN® ON
THE SITE PLAN, IS THE ONE REPRESENTED ON
THIS SHEET.

LEGEND
[ exsTG oan eveanuent

EXISTING BOTTOM ASH & CONTINUOUS
SHALE EMBANKMENT

E777 EXISTING FLY ASH BASE

| ORIGINAL GROUND SURFACE

NEW DAM EMBANKMENT MATERIALS

COVPACTED GLAY/SOIL FILL IN ACCORDANCE WITH THE
SPECIFICATIONS.

@ COMPACTED BOTTOM ASH

@ SUB GRADE PREPARATION: GEOGRID REINFORCEMENT-BOTTOM

ASH OR CLAY AS SPECIFIED.

6 |01-22-D8| AS-BULTS G-G VERIES 30-100't | SMS | MD | BRC DM | D4-6606|
5 | 4-26-D6 | REVISE DETAIL G-G GRK | MD | BRC DM | 04-6506)
o [ ace-oo | FEVSE0 WA N0 & 0000 288 | o[ e || o fu-son
3 | 5-14-04 | AS-BULT PRATT| PSS | BRC JDN | 04

2 | 6o5-05 | add detal to note 1/add note 5 [opary| BRC 10N | o4-637)

change bott. ash to cloy on sec. n

1 |1-14-03 | REVISE PER STATES' fst REVIEW [PRATT| BRC JOM | D4-6379)
NO. | DATE REVISION DWN | CHD [ EXD [RVWD|APVD| W.A.

FOUR CORNERS COMMON

ASH HANDLING SYSTEM

LINED ASH IMPOUNDMENT
CTIONS

SCALE_NOTED DATE _6-26-02

THIS DRAWING IS CONFIDENTIAL AND SHALL NOT BE USED
OR REPRODUCED IN ANY PART WITHOUT WRITTEN CONSENT
OF PINNACLE WEST CAPITAL CORPORATION.

DWN [APPROVED WA
ERATT JOHN D. MITCHELL
04-6373/04-5505
CHb UPERVISOR /
EXD BRG UNIT DISC |TYPE | SYS NUMBER SHEET

|

39|ADS| 150515 5

4 3; DRAWNG:

H: Dcommon _activeDfcf1 230046606 u1—3 5248 ft. Iift lined ash impoundmentOdi 0. dwgs Deivili(land development
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MAJOR DIVISIONS SRapHC | SETER TYPICAL DESCRIPTION
T
= - = - WELL GRADED GRAVELS. GRAVEL-
g . B H = BORING B-1 - . B 5 z BORING B-2 - ) B 5 z BORING B-3 ¥ | O | SAND MIXTURE. LITTLE OR NO
= £, 4= EE [ [ .- gse| 8% [ .- = gsx| 8% GRAVEL AND CLEAN GRAVELS, 4Tl
z| £ lERIE| 2| w2 22 z| 8 ClEg3E| Zep | o8| 92 z| & Fleg3E| 2er| w2 02 GRAVELY SOILS | (LITTLE OR NO FINES) S
I| 2 |u|u|etiE gE By gt T| 2 |u|y|enET|8Es| 52| 8 | F|2|d|2T5|BES| 552 8y e | D LS
Il E |z |z|fsda|2g| 28228 E|Z |2|2|sia|2tg 2|28 I E |z |e|fale|2le| 28728 s GRAVEL-SAND MXTURE
Bl % |3|2|3808 202 5kx| 53 AR LI Bl |2|2|36088 202 50z| 553 . UTILE o No FNES
G| % |z |Z|2%EE 283 ez | 23 REMARKS ‘ VISUAL CLASSIFICATION G & | Z|Z|2%Eg 58| ehE| =3 REMARKS ‘ VISUAL CLASSIFICATION S| 3 |Z|2|3%08|&83| chE| =3 REMARKS ‘ VISUAL CLASSIFICATION COARSE PR
GRAINED
o FILL: BOTTOM ASH o FILL: BOTTON ASH o FILL: BOTTON ASH soLs
(TEMPORARY ROAD) (TENPORARY ROAD) (TEMPORARY ROAD) o SLTY GRAVELS. GRAVEL-
E L B | (mweoRRr o) | Lobbl ] Cerorary o) ., L o (eovrom) \ORE THAN 50% SAND-SILT NIXTURES.
wC GRAY. DANP. SANDY SLT. wC GRAY, DAMP, SANDY SILT. i C [ | = T JWIXTURE OF FLY & BOTTOM ASH OF COARSE GRAVELS WITH FINES.
WoH MXTURE OF LY ASH 5 BOTTOM ASH 5 LGRAV DAMP. SANDY SILT. FRACTION RETAINED (APPREC‘A;’LE AMOUNT
ON NO. 4 SEVE  |OF FINES, CLAYEY GRAVELS. GRAVEL-
VANESHEAR AT
VANESHE VANESHEAR AT | FLY ASH EUBANKHENT FILL VEDIN PI” 6 vy
80 FEET &5
10 SHELBY TUBE 0 0
25 RC 7 Y AT 85 FEET e ,
13 | 75 Ree SHELBY TUBE u 2 o 3 PR o WELL GRADED SANDS, GRAVELY-
s - AT 13.0 FEET - 7y S SANDS, LITTLE OR NO FINES.
== 7 3 VANESHEAR AT ) SAND AND CLEAN SANDS AR
55 VMESHEAR AT 16-9" FEET 250 | SANDY SOLLS (LITTLE OR NO FINES)|
75 FEET RERCHED WATER EloUNTERED > POORLY GRADED SANDS. GRAVELY-
— = s AT 180 FT. T0 20 B MORE THAN 50% sp SANDS, LITILE OR NO FINES.
< 22 ] QF NATERIAL IS
s VANESHEAR AT SH | 2" REC | 49 o4 120 Feer uzz's v = 108 19 LARGER THAN NO.
2 240 FEET 25 Y 2% 2 200 SIEVE SIZE SLTY SANDS. SAND-SILT
245 VANESHEAR AT NORE THAN 50% M MIXTURE.
VANESHEAR AT 14 OF COARSE SANDS WITH FINES,
28.0 FEET FRACTION PASSING | (APPRECIABLE AMOUNT
3 SHELBY TuE » LI R SROPPED 55 FEET = ) NO. 4 SIEVE OF FINES.) s | cuavey sanos. sano-aay
PERGHED WATER ENGOUNTERED sz HH g 325 MIXTURES.
AR T 10 570 25 ALY ASH Lfe =
=
BUll>=s —e oo ___ ] SHl=s s ] ) INORGANLC SILTS AND VERY FINE
D SLTY CLRY DARK RO S5 i SILTY CLAY, DARK BROVM, DANP 28 " ShiDS, oGk LOUR, SLTY on
> s oM CLAYEY FINE SANDS OR CLAYEY
w0 w0 = SI2S W SUOHT PLASHGITY.
s 2.5 INORGANIC GLAYS OF LOW 10
r NATIVET WEATHERED, SHALE, DARK | LRy = FNE SILTS Liauio LT o NEDIUM PLASTIGITY. GRAVELY
BROWN, DAMP WITH SOME GYPSUM o GRAINED AND LESS THAN 50 CLAYS, SANDY CLAYS, SILTY
s 15522 = = = TRV VERTHERED SHATE DARC] solLs cLavs - CLAYS, LEAN CLAYS.
s IVET VEATHERED SHALE, DARK & - 3
BROWN, DAVP WITH SOME GYPSUM |
L—— QRGANIC SILTS AND ORGANIC
50 50 BOTION OF HOLE AT 455 FEET 8 BITTON OF HOLE G §7 oL | T A S ity
sl REFUSAL NOTE: PERCHED WATER GROUND WATER @ 46
- SETTO0GF AE A7 B FEET ENCOUNTERED AT 18,0 FEET
- ENCOUNTERED AT 315 FEET - - INORGANIC SILTS, MCACEQUS OR
i DIATOMACEQUS FINE SANDY OR
SLTY SOILS, ELASTIC SILTS.
60 60 60
d siLTs
SAMPLE TYPE SAMPLE TYPE SANPLE TYPE e o Liauio UMIT cH DIORGANC CLAYS oF et
\/ GROUNDWATER DEPTH = 31.5 A AUGER CUTTINGS; NR=NO RECOVERY N/ GROUNDWATER DEPTH = 1 AUGER CUTTINGS; NO RECOVERY N/ GROUNDWATER DEPTH = 46.0 UGER CUTTINGS; NO RECOVERY SNALLER THAN NO.| CLAYS GREATER THAN 50 -
1.38" 1D, TUBE SAMPLE 138" LD, TUBE SAMPLE " 0.0. 138" 0. TUBE SAMPLE 200 SIEVE SIZE
0D. 242 1D. TUBE SAMPLE 0.. 242 1D. TUBE SAMPLE 0.. 2.42 1.D. TUBE SAMPLE
. . . GREANIC CLAYS OF NEDIUN TO
0. THIN WALLED SHELEY TUBE 0.0, THIN WALLED SHELBY TUBE SH=3' O.0. THIN WALLED SHELBY TUBE oH ot PLASTICITY. ORBANI SLTY
CLAYS, ORGANIC SILTS.
PEAT, HUMUS, SWAWP SOLS WITH
c HIGHLY ORGANIC SOILS PT HIGH ORGANIC CONTENTS.
e . . z z BORING B-4 2o . . z z BORING B-5 e B B z z BORING B-6 UNIFIED SOIL CLASSIFICATION SYSTEM
gl s & 8 Zuo| 28 @l S [ 8l - [ gl 3 g S S| e
g2 [ - Sse| 2% [ [ R [ [ = 85| 8%
sz Fleg33| 2| S2E| 8BS oz FlEo33| 8| S05| 82 sz Flendi|2ep| S28| 82
2|8 |y |u|SREE|SEE | eeE| a2 E1 5 |u|w|SREE| 2B |gag| g5 E1 S |u|u|SBEE|SEE | wed| a2
| f|2|2|€aaltte|2E%| 8y = |2|2|20ia| 880|282 B z| F|2|2|2ana|BEc| 22| By 60
Bl X |5|2|38L8zug| 2Rz 2 E| % |2|2|38:88 |28 22 E| % |5|5|388% zys| 28222
G| & | |3|2%EE 283 ez 23 REMARKS ‘ VISUAL CLASSIFICATION G | X |5|2%Eg g8 | ehE| =3 REMARKS ‘ VISUAL CLASSIFICATION G | X|Z|2%EE 283 e8| 23 REMARKS ‘ VISUAL CLASSIFICATION
) FILL: BOTTOM ASH ) FILL BOTION ASH 0 FILL: GOTTON ASH = 50
VANESHEAR AT (TENPORARY ROAD) VMESHEAR AT | (TEWPORARY ROAD) (TEMPORARY ROAD) T
— 35 FEET 3 Sofeer __ Foasd | L =
= “orpETmIaT ] 3 e it o e : e R ST A 5o
2 SHeLBY Tuse AT | MCTURE OF v ASH L SANDY ST | VANESHEAR AT s
sH 2 REC 47 30 =
N SEHE A e . o srow, oL DR, .5 soreer z %
o (AIESHERS AT ENBANKUENT FILL. VEDUM P o - o =
10 . SHELBY TUBE AT 10 10 SHELBY TUBE AT S 5
S| o7 REC 100 FEET i E
5 AMESHEAR AT @
125 .
14H S R~ SHELBY TUBE AT — — —— ——— ———— s g
15 VANESHEAR AT 15 = 15 T30 FEET SANDY GLAY, DARK BROWN DAMP
150 FEET e Tuge ar | VEDUM B & ¥
a
SHELBY TUBE AT A 18.5 - 0 10 |20
Ly o N a7 R N _ LiQUID LIMIT (L.
2 VANESHEAR AT s BE ATHERED SHALE, DARK NL-CL W
220 FEET BROM, o VERY sort
25 sreay U AT 2 5 2 PLASTICITY CHART
oo o = o R
poxy %5
275
30 VANESHEAR AT 30
SanSS [y = |
ER s BOTTON OF HOLE AT 315 FEET
RoTe: o eraUNwATER
EN
35 s 35 = ow 35
5 EX
o w0 3 [ 4-6-06 [ REVSED WA No. ['ork ] wo Tore | [ vow os-sace
. - R
L) [ 5-14-04 [ as-suur [Prarr| pss [ore | [ uow [os-cam
[1=14-03 | mas steeT 5 [orarr|— [eRe | | o Joe-sang
S s=s w0 45 NO_| DATE REVISION DWN| CHD | EXD RVWD APVD WA,
WEATHERED. SHALE,
U soe 61280 FOUR CORNER COMMON
NATIVE. CLAY_AND WEATHERED 50 . 50 ASH HANDLING SYSTEM
SHALE, DARK BROWN, DAMP WITH S5l — * LINED ASH IMPOUNDMENT
TLmalorcvesiy | BOTTON OF HOLE AT 515 FEET
NOTE: NO CROUNOWATER SOIL_BORING LOGS
BOTTOM OF HOLE AT 515 FEET R
55 NOTE: MO, GROUNDVATER 55 55
A ENCOUNTERE
60 60 60
SAMPLE TYPE SAMPLE TYPE SANPLE TYPE SCALE. NONE
GROUNDWATER DEPTH = N/A S/ GROUNDWATER DEPTH = N/A GER CUTTINGS: NO RECOVERY GROUNDWATER DEPTH = N/A A=AUGER CUTTINGS: NO RECOVERY NOTE e
y TUBE SAMPLE 0. 1.38 LD, TUBE SAMPLE 5=2 0.0. 1.38' 0. TUBE SAMPLE BORING LOCATIONS SHOWN ON PRATT
0D. 242 10, TUBE SAWPLE 0.0. 242 1D, TUBE SAMPLE U=3' 0.0. 2.42 10. TUBE SAMPLE DRAWING NO. E-150515 SHEET #2 ) JOHN D. MITCHELL 04-6376/04-8606
0.0. THIN WALLED SHELBY TUBE .. THIN WALLED SHELBY TUBE SH=3" O.0. THIN WALLED SHELBY TUBE ENGINEERING_SUPERVISOR
THIS DRAWING IS CONFIDENTIAL AND SHALL NoT BE UseD [0 oo UNIT | DISC |TYPE|SYS | NUMBER | SHEET
OR REPRODUCED IN ANY PART WITHOUT WRITTEN CONSENT
OF PINNACLE WEST CAPITAL CORPORATION. VWD FC | C 39 ADS 150515 7
8 7 6 5 4 3} DRAWNG: T:\gen ia\CheckOut 7.dng
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s o
&S & &S TESTPIT T-1 & & 5&\@ TEST PIT T-6
NI TLY N EIL YL
RS Y e @;L} ISUAL CLASSIFICATION AV et sw\éﬁ VISUAL CLASSFICATION
o 0
05, FZZ — L] o | GRAY, SUGHTLY DAMP CLAY ;27 CL | BROWN, SUIGHTLY DAMP, SANDY CLAY
! | GRAY, SLICHTLY DAMP WEATHERED SHALE, ! | | DEPTH (ft) 0-8, LL=34, PI=18
€ s05.00 ¢ 2 A BLOCKY ROCK WEATHERING TO CLAY. 2
| (TEST PIT ON A RIOGE} | |
3 DEPTH (n) 0238 U=, =z 3 |
4 HARDER @ N A
Brockev rock |
5 5 ‘ ‘
6 6
E ; ; [ E
8 8 L WEATHERED SHALE @ &'
STOP EXCAVATION @ & SAMPLE TYPE N
NO GROUND WATER ENCOUNTERED. A=AUGER CUTINGS STOP EXCAVATION 9 8.,
NO GROUND WATER ENCOUNTERED. A=AUGER CUTTINGS
<
/i Q‘@/ & & &S TEST PIT T-2 "
Seay N EIEPLIE) &S & /o TESTPITTS
&/ Sy VISUAL CLASSIFICATION S8 s S8 oS
- LI IEIES) VISUAL CLASSIFICATION
—] . BORROW AREA ; G| GRAY BROWN, SLIGHTLY DAMP, SANDY CLAY = —
A DEPTH (1) 0-4, LL=34, Pi=t0 CL | BROWN, SUIGHTLY DAMP, SANDY CLAY
2 1 | DEPTH (ft) 0-8, LL=30, Pi=14
8 : \
-6 * T T TG WEAWERED STAE GRAY ] 3 ‘ A
o 5 SUCHTLY DAMP WEATHERED SHALE ‘ ‘
$ s . : \
s o 7 6
8 Vsosioo 2 e 305,000 |
< 2 ) 8 7
D g s 8 THIN SANDSTONE LENS D
= 10 9
STOP_EXCAVATION @ 10, SAMPLE TYPE STOP EXCAVATION @ 9. SAMPLE TYPE
NO GROUND WATER ENCOUNTERED. A=AUGER CUTINGS NO GROUND WATER ENCOUNTERED. A=AUGER CUTTINGS
&
DS TESTPITT-3 & & s ,p\x@ TEST PITT-7
) NV IE YIS,
f? VISUAL CLASSIFICATION &N ;g?" VISUAL CLASSFICATION
0
CL BROWN, SLIGHTLY DAVP, SANDY CLAY
1 DEPTH (ft) 0-9, LL=30, PI=15
T GRAY, SUGHTLY GAWP WEATHERED SHALE Z . Lo,
HIGHL'Y WEATHERED 2
B BRI e o : .
HARDER 4 R }
5
6 | THIN SANDSTONE LENS
HARD 7 }
8
76 GROND WATER ENCOUNTERED. A=AUGER CUTINGS

STOP EXCAVATION © 9. SAMPLE TYPE
(O GRAUND WATER ENCOUNTERED. A=AUGER CUTTINGS

C E 305,000 C
g — %/ TESTPITTH4
< & (g TESTPTTB

Q R
S &
& VISUAL CLASSIFICATION & S
- ¥ N VISUAL CLASSFICATION
v L GRAY BROWN, SLIGHTLY DAMP, SANDY CLAY
1 DEPTH (1) 0-6, LL=34, PI=18
| CL | BROWN, SLIGHTLY DAMP, SANDY CLAY
2 ‘ ‘ DEPTH (/) 0-10, LL=32, PI=13
: \ \
AN VEW N : .| ‘
CONTOUR INTERVAL=10" N | THIN SANDY LENS GRANULAR. |
400 0 500 & 711 TEST AT LoCATIONS B | TAN SLIGHTLY DAVP ‘
BORROW AREA TEST PIT COORDINATES ) N |
LONGITUDE TOPO BEFORE EXCAVATION | o
BORING NO.  LATITUDE (NORTHING)  (EASTING) SUILIE o s0RRON ARER (2006) ‘Z BROWN, SHCHTLY DAMP, SANDY CLAY |
T N36'40'48.90" N 2,067.54480 | E 304306.00 STOP_EXCAVATION @ 10 SAMPLE TV} |
WI0830'04.80° 067 - | NO GROUND WATER ENCOUNTERED. A=AUGER CUTINGS S ——
3605308 NO GROUND WATER ENCOUNTERED. A=AUGER CUTTINGS
T-2 oot | N 2.087.982.00 | E 304480.00
B WI0830'02.70° B
N36'4043.02"
-3 WoBs00L 4z | N 2066.348.00 | E 30441400
N36'40'38.58"
T4 Wogsosaoy | N 206850300 | E 304010.00
N36'40'43.26"
-5 Wossyat.se | N 2086.383.00 | E 303,036.00
e & N
N36'4046.32 5 & /S TEST PITT-9 & o/ TESTPITT-10 S/ TESTPITT-T
-6 wiog3oog.2en | N 2067.288.00 | E 303,942.00 S ?3,’\8 Q@z\u‘Q YS9 @@ ) 0 RN ¥o) 5 |01-22-08] AS-BULTS FOR 5248 LT sus | o | gRe N {o4-6605
- NS YIRS VISUAL CLASSIFICATION N E Y W ) VISUAL CLASSIFICATION S \*\ > VISUAL CLASSIFICATION — -
N364041.46 $ /&) 3 > $ /88 o B 4| 4-26-06 | ADDED 9,10 & 11 TEST PITS GRK | WD | BRC JoN | 0+-5e0g
—] -7 A, | N 2.086.798.00 | E 303,486.00 d
WIOB3015.18 008 - ? o o
o SM__ | SILTY_SAND; CRAY, LOOSE, SLIGHILY DANP. __ _| 0 [PZZI] G | CL | LEAN CLAY, GRAY TO BROWN. SOFT To LEAN CLAY: GRAY TO BROWN, SOFT T0 3 | 4-6-06 | REVISED WA. NO. & BORROW AREA | GRK | WD | BRC JoN | 04-560e)
s N3o403868 |\ ool o0 1 SILTSTONE /CLAYSTONE: GRAY, SOFT T0 1 STFF. SLIGHTLY DAMP STIFF, SLIGHTLY DAVP 2 [5-1404 | S-eULT pRaTT| PSS | eRC 200 [0+-5379
WOBTOIE" 066,506 ,430. N MODERATELY HARD, SLIGHTLY DAMP, SOME ) } DEPTH (ft) 0.5-1, LL-35, FI=10 DEPTH (ft) 0.5-1, LI T e [ ws se R Rt = o o]
WATER SOLUBLE SALTS
4050 i
T-9 AL N 206769225 | £ 304754.237 3 N | STFF 10 VERY STFF N oY 0 BROWN, SOFT, NO.| DATE F;ELTI‘JS‘%%RNERS ;}:’; C;D EXD RWDJAPVD] WA
4 +
W05 L G| e () ks, ez Aot ASH HANDLING SYSTEM
T-10 hyhel N 206714150 | E 304,871.897 | e 5 |
WI0829'56" 5 6 e e LINED ASH IMPOUNDMENT
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HYPALON SAND FILLED BALLAST X%,
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SEE_DETAIL
(TYP)

EMERGENCY LADDER
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LINED ASH IMPOUNDMENT

(HIGH WATER ELEVATION=5245.8")
(AREA=83.93 acres)

RY 100° OR APS APPROVED

@ EVEl
EQUIVALENT gt peralL
(TYR)

TOE 5248 LIFT-

EMERGENCY L ADDER LOCATIONS
1=200

CONTOUR INTERVAL=2'

GRAPHIC SCALE

(IN FEE

NOTES

1. ANCHOR TRENCH FOR GEOSYNTHETIC (FML) LINER.

LEGEND

BRRLEZ] wew s asen

o

A

o

NOTE t 2
PRMARY LINER 60 ML HDPE \l :

WELD AN EXTENSION (FML) LINER TO THE EXISTING LINER 203
AND EXTEND TO THE CROWN OF THE 5258 LIFT (SEE NOTE 2).

M
WORK
N

NOTE 2— iﬁ d

DETAIL @ ASH IMPOUNDMENT LINER EMBEDMENT DETAIL

NTS (TYPICAL)

3%1.5%Ke" T-LOCK (OR APPROVED

2. WORK BENCH FOR WELDING GEOSYNTHETIC (FML) LINER. @ ekl

EMBED LINERS IN ANCHOR
TRENCH AND BACK FILL
WITH NATIVE SOIL

EXISTING EMBANKMENT

HDPE ,
EQUIVALENT). RUN MIN. LENGTH OF 26" noTE 1 2

CONT. EXTRUSION WELD (TYP.).

60mil., EMERGENCY STEP WEAR SHEET,
SKIP WELDED (12" WELD-12" LAP)
0 PRIMARY LINER.

DETAIL @ ASH IMPOUNDMENT EMERGENCY STEPS DETAL

TS (TYRICAL)

DRAWING REFERENCE LIST

SEE APS DRAWING 150515 SHEETS 1-18

T
1 inch = 200"t

FOR THE LAl 5258 LIFT CONSTRUCTION
PLANS

SEE APS DRAWING 161545 SHEETS 1-24
FOR THE LAl 5258 LIFT ASBUILT PLANS

EMBED LINERS IN_ ANCHOR
TRENCH AND BACK FILL
WITH NATIVE SOIL.

5258 LIFT
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ASH HANDLING SYSTEM
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=T JOHN . MITCHELL FACO0057

o ENGINEERING SUPERVISOR
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LINED ASH IMPOUND
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NOTES

1. ANCHOR TRENCH FOR GEOSYNTHETIC (FML) LINER.

WORK BENCH FOR WELDING GEOSYNTHETIC (FML) LINER. @ ekl

1-LAYER OF GEOSYNTHETIC (FML) LINER ON THE UPSTREAM FACE OF LINED
ASH IMPOUNDMENT. REFERENCE DRAWING FC-C-339-ADS-152408, SH. 4.
A WEDGE WELD WHEREVER POSSIBLE.

NEW DAM EMBANKMENT MATERIALS

SUB CRADE PREPARATION: GEOGRID REINFORCEMENT-BOTTOM ASH
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NOTES
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A WEDGE WELD WHEREVER POSSIBLE.
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DAM OWNER'S CERTIFICATE

& WARC A, SCHIAVONI, BEING MRST DULY SWORN, UPON WY OATH, STATE THAT | AU THE SEMIDR VICE-PRESIDENT OF FOSSL
GENERATION AT ARGONA PUBLIC SERWICE COMPANY, A CORPCRATION DULY DRCANIZED UDER THE LAWS OF THE STATE OF
ARKZONA, THAT THE DAAWINGS OF 31 SHEETS) FOR THE UNCD ASH MPOUNDMENT
5370 UFT WERE MADE UNDEM ATHDRITY OF THE BOARD OF DSECTORS OF SAID CORPORATION AND THAT, 1§ THEIR BEMALF, |
MAVE READ AN [XAMINED THL STATEMENTS ANC REPRESENTATIONS AND ALL THAT IS SHOWN HERDWN 1S DONE WITH THER FREE
CONSENT AND I ACCORDANCE WITH THER WESHES AND STATE THAT THE SAME ARE TRUE AND CORRECT TO THE BEST OF MY
KNOWLEDGE AND BELIEF.

YT AR A, SCHIAVONL, SENOR VICE - SOINT
FOSSHL CENERATION

smnwsmmmutms&?"‘mu{éﬁé{f‘_.w&
Tsers P7 Hasighle

NOTARY PUBLC

UY COMMESSION EXPIES mm‘

ENGINEER'S CERTIFICATE

LEASE LINE-

I, BYRON R CONRAD, STATC THAT | AW A QUALFIED PROFESSIONAL ENGNEEN LICENSED N THE STATE
OF NOW MEXICO, THAT | HAVE SUPERVISED THE ALTERATIONS OF LINED ASH WPOUNDMENT 5270 LIFT AND
APPURTENANT STRUCTUSES AMD FIND THEM T0 8 COMPLETED W ACCORDANCE WITH TWE RECORD
DRAWNGS AND AND ARE NOW N CONDITAONS FOR L

B 7 2L/

REGISTERID WES&M ENGIMEER
LICENSE MUMBER: 13348

o4 ftofzoiz

DATE SUBMITTED

STATE ENGINEER'S CERTIFICATE

| HEREDY CERTIY TMAT THE ACCOMPANYING DRAWINGS OF THE LINED ASH WPOUNDMENT 5370 LIFT AND
RELATED APPURTENANCES AT THE FOUR CORMERS POWER PLANT HAVE BEEN DULY EXAMED Y ME AND
ACCIPIED FOR FLING ON THE DAY oF P S

NIW MEXICO STATE DNGNDLR

FE-C-41-ADS-158138-1
FC-C-16-ADS-158136-2
FC-C-06-ADS-158134-3

FC-C-26-ADS- 1501 34-5
FE-C30-ADS- 1581 46
FC-C-85-ADS- 150 34~ 7
FC-C-85-ADS- 1581 34-8
FC-C-85-ADS- 1581349
FC-C-85-ADS-158134-10
FC-C-85-ADS- 1581 34-11

'_______._._/

QD aps

LINED ASH IMPOUNDMENT 5270 LIFT

FOR THE

FOUR CORNERS POWER PLANT, UNITS 1-3

ARIZONA PUBLIC SERVICE COMPANY

LOCATED IN

A PORTION OF THE SOUTHWEST QUARTER OF

SECTION 34, T29N, R16W

OF SAN JUAN COUNTY, STATE OF NEW MEXICO

FERIR CORNERS POWER [PLANT
SEE VICINITY WP

DRAWNG REFERENCE 156190

& T Ao
Az L
[—
VICINITY MAP
N.T.5,

T
/
ol
LK
s
== TP SR RN T
PROJECT SITE

LIST OF DRAWINGS N.TS.
unL OEANING NUMBLH HnE
FILG SHEET FE-C-30-A0S-158134-17 LONGITUDNAL CROSS SECTION
SITE PLAN FE-C-30-ATS-158134-18 LONGITUONAL CROSS SECTION

PLAN AND SECTION
PLAM AND SECTION

PLAM AND SECTION

PLAN AND SECTION

SLCTIONS

SECTIONS

SECTIONS

SECTIONS

SLURRY WALL AMD NOTCH CUT DETALS

FC-C-M-ADS-158134-10
FC-C-85- ADS-158134-30
FC-C-16-ADS-158334-31
FC-C-16-AD5-158: 34-22
FC-C- 3+ ADS-150134-21
¢= C- 30 ADS-190134-24

LONGITUDINAL CROSS SECTION
ELAY CORE TE ™

BORING AND CPT LOCATIONS
BORROW AREA TEST PIT LOCATIONS
500 BOANG LOOS

S0L BORNG LOGS

fC'C"'M 158134-37 DORROW AREA TEST M1 LOCS

UNLD ASH WPOUNDMENT 5370 LIFT
FOR THE

FOUR CORNERS POWER PLANT, UNITS 1-3
ARIZONA PUBLIC SERWVICE COMPANY
LOCATED IN SAN JUAN COUNTY, STATL OF NEW MEXICO

THE UNDERSIGNED APS COMPANY. CLAIMANT, WHOSE ADORESS 15 POST OFFICL BOX SM031 WAL STATION 3190, CITY OF PHOEND,
COUNTY OF MARCOPA, STATL OF ARZONA, CONSTRUCTED ASH DISPOSAL DAMS 3 & 4 AT THE FOUS CORNERS POWER PLANT. WE
PROPOSE TO CONSTRUCT A LINED ASH IMPOUNDMENT ON THE EMBANKMENT BETWEEN POMDS 1 & 4 AND RELATED

APPURTEMANCES AS DESCREED AND MISCATED, MEREHY THIS MAKES THESE SEVERAL STATIMENTS RELATIVE AND OFFERS THOSE

DRAWINGS AND rou

AND FILING W WITH THE LAWS OF THE STATE OF WEW UEXICO,

B2T0 LIFT LINED ASH IMPOUNDMENT CHARACTERSTICS STATED BELOW PER SECTION 19.25.12.11.0(6) NMAC

(A) NAME OF DAM: LINED ASH POUNDMENT (LA

(8) TYPL OF DAN (MATERALY CARTHEN/ TAILINGS TYPD

(C) HAZARD POTENTIAL CLASSINCATION; SKMIFICANT HAZARD POTENTIAL

(0] MAXMUM HEIGHT ABOVE THE DOWNSTREAM TOE; APPROKMATELY §7 FEET FOR THIS LIFT

(E) MAXIMUM LENGTH N FEET; APPRDNMATELY 8050 FEET IN LENGTH, STA 18+30 T0 STA 79400

(F) CREST WOTH IN FEET; 30 FEET

(6) SLOPE OF THE UPSTREAM FACE; SOUTH EMBAMNMENT I MORIZONTAL TO 1 VERTICAL, WEST CMEBANSMONT 3
HORIZONTAL TO 1 VERTICAL

(M) SLOPE OF THE DOWNSTREAM FACE: SOUTH EMBANCMINT 2 HORZONTAL TO 1 VERTICAL, WEST EMBANKUENT 3
HORIZONTAL TO 1 VERTICAL

(1) ELEVATION OF THE DAM CREST; ELEVATION OF THE DAM CREST 15 &I70

(%) ELEVATION OF QUTLET CONDUIT FLOW LINE; FLOW LINE ELEVATION 3220

(L) FREEBOARD W FEET: 48 FEET AT WEST EMBARMMENT STA 37400 T0 62400

(N) TYPE OF DUTLET CONDUIT; 16 INCH DRI MDPE FIPE

(0) MADMUM CUTLET CONDUIT DISCHARGE CAPACITY W CUBC FEET PER SECOND: 8.6 CFS.

(P} LOCATION OF THE OUTLET WORKS INTAKE STRUCTURE (NEW MEXICO STATE PLANE CODRDIMATE SYSTEW)
NORTHING 15 LOBRIZG AND [ASTING 1S 302868

THE DAM WILL BE ROULED EARTH FILL AND PLACED ON TOP OF THL CUSTING DAMS, AND MPOUNDED FLY ASH,

BAANNG REFFRINCT LT

DRAWNG SET 144440 SHEETS 1-5 FOR THE ASH DEPOSIT

SEE AP
CHANNEL SYSTEW

SIE APS DRAWING SLT 152857 SHELTS 142 FOR THE DRAN PIPE

10 LINED DECANT POND.

APS DRAWNG SET 150783 SHEETS 1-7 FOR THE UNED
BECANT WATER POND

SEE APS DRAWNG SET 155858 SHEET 2 FOR THE FUL LINER
CONNECTION DETALS

SEL APS DRAWING 136887 SHELTS 1-25 FOR 5258 LIFT AS-BUILTS

FC-C-B5-ADS-158134-12 LAl NTERCEPT TRENCH PLAN AND PROFILE FC-C-M-ADS-158134-28 PETOMETER AND SETTLING PLAT LOCATIONS Ol
FC-C-B5-ADS-158134-13 DROP INLET FIPE DETAL FG-C-65-ADS-158134-29 SECTONS 40 0CTALS [ WORK SAFELY TODAY J L JOHN D MITCHELL fa—
FC-C-30-ADS- 4813414 0908 INLET PIPE VENDER (3228 LiFT) FG-C-65-AD5-158134-20 ADWALL DETALS o ERIREERIG SUPERVISOR
FC-C-30-ADS-148134-15 0801 INLET PIPE VENDER (3248 LIFT) FE-C-38-ADS-158114-31 008 WLE1 PEE VEROO8 DRAWNG T DA TV T B Tor ot e [ o R ES ET o
FC-C-30-ADS- 158134 16 DROF INLET MPE VENDER (5258 LIFT OR REPRODUCED W ANY PART WITHOUT WRITTEN CONSEMT
' OF PINNACLE WEST CAPITAL CORPORATION. i FC | C | 41/ADS| 158134 1
8 T = [ 3: I DRAWNG: r— _SBEANFC-C-41-ADS 158134~ |dwg
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ISION 1 CHANGES,
UPDATED EXISTING TOPD TO SHOW 5258 ASBULT TOFD.

BEVISION 2 CHANGES,
1 REMOVED AS-LET DESIGN INFORMATION FOR CLARTY
2 UPDATED EXISTING TOPD TO REFLECT AS-BUSLT CONOITIONS

LT
Dw| CHD | XD WA

ASH HANDLING SYSTEM
5270 LIFT LINED ASH IMPOUNDMENT

— SITE PLAN CONTROL POWTS:
SCALE: 1°=200' e ﬂ A
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NOTES

SEE
1. ANCHOR TRENCH FOR GEOSYNTHETIC (FML) LNER. % DETAL
\ v A
B WOPE, SDR 11, DHAMN PSE N | SEE
To LINED DECANT POND | f 2 WORK BENCH FOR WELDWG GECSYNTHETIG (FUL) LINERL DETAL
REFE 078 [ | ¥ 3

3 T-LAYIR OF ﬁmmﬂ’ﬂ‘?&?ﬂ ON THE UPSTREAM FACE OF LINED
ASH MPOUNDUENT, REFERE! WING FC-C-3-ADS-152408

IN ASH IMPOUNDMENT |

4 F®ST 5 FECT OF FILL OVER ThE LAI NTERCEPT TRENCH 10 BE
COMPACTED BOTTOM ASH. TOP ELEVATION VARIES,

SLOPE = -0.6K| RO = -0.03K

SEL_SHEET 17 FOR 5270 LFT
CENTERLINE PROFLE FROM
STA: 17400 T0 STA: 40+00

17

M N TERI

@ COMPACTED CLAY/SOAL FRLL IN ACCORDANCE WETH THE SPECHICATIONS.

5270 LIFT CENTER LINE PLAN VIEW STA: 15400 TO STA; 37+50 o = LN NTERCEPT TRENGH
T =l
GRAPMIC SCALE
0o 0o oo
F%:’l%“!‘:gfﬁlﬁ ToRO TO SHOW 5358 ASHULT TORO.
c ¥CE 3N ] ESfS Il masRe £
4 ADWUSTED 5370 LIFT CENTERLINE ALIGNMENT

R TEEEE

REVISION 2 CHANGES,
1 UPDATE FOM CMANGE IN THE INTERIM RAISE IN THE CLAY BLANKET

REVSION 3 CHANGES,
1 REMOVED AS-LET DESION INFORMATION FOR CLARSTY
2 UPDATED EXISTING TORD TO REFLECT AS-BULT CONDITIONS

T

w@ @Mﬂﬂ

HORE: 17w STA: M+35
GRAPMAC SCALD
b i i by PLAN AND_SECTION (STA: 15+00 10 STA: 40+00)
A I, o ms A
SCALE _AS-NOTED DATE _Q1-04-10
(W A

| WORK SAFELY TODAY : e e caosss facaonzs

THS DRAWING 15 CONFIDENTIAL AND SHALL MOT BE USED e UNIT [ DISC | TYPE|SYS | HUMBER SHEET
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NOTES:

1. EMBEDMENT SHOULD BE PLACED AROUND THE MANHOLE RISER FOR THE FULL
HEIGHT OF THE MANHOLE.

2. EMBEDMENT SHALL EXTEND A MINIMUM OF THREE AND A HALF ¢(3.5) FEET
FROM THE RISER OR TO THE TRENCH WALL; WHICHEVER IS THE GREATER
DISTANCE.

3. EMBEDMENT ARDUND MANHOLE RISER IS REQUIRED TO BE CLASS I OR II
MATERIAL PER ASTM D2321, COMPACTED TO A MINIMUM OF 90X STANDARD
PROCTOR DENSITY.

. MANHOLES SHALL BE INSTALLED IN A DRY TRENCH WITH A STABLE
FOUNDATION. THE FOUNDATION SHOULD CONSIST OF A MINIMUM OF 8° OF
CLASS 1 MATERIAL COMPACTED TO A MINIMUM OF 95% STANDARD PROCTOR
DENSITY.

5. WHEN VEHICLE LOADS ARE PRESENT, A CONCRETE CAF OR OTHER SUCH
STRUCTURE DESIGNED TO WITHSTAND THESE LOADS SHOULD BE PLACED
OVER THE MANHOLE S0 THAT THE LDADS ARE TRANSMITTED INTO THE
SURROUNDING SOIL AND NOT DIRECTLY INTO THE RISER.

6, THE FOLLOWING PARAMETERS WERE ASSUMED:

A)  MAXIMUM SOIL DENSITY OF 120 LBS/FT.

B> GROUND WATER NOT TO EXCEED TOP OF THE MANHOLE. FLOTATION OF
MANHOLE MAY NEED TO BE ADDRESSED. WHEN A POLYETHYLENE ANCHOR
CONNECTION RING IS INCLUDED, IT MUST BE USED IN CONJUNCTION WITH A
CONCRETE ANCHOR BY OTHERS. THE PE ANCHOR CONNECTION RING IS NOT
DESIGNED TO RESTRAIN THE STRUCTURE BY ITSELF.

C> AMBIENT (73.4* F) OPERATING TEMPERATURE.

D> STRUCTURAL LDADS APPLIED TO HDPE MANHOLE NOT TO EXCEED 1000 LES.
LOAD TO BE EQUALLY DISTRIBUTED ABOUT CIRCUMFERENCE OF MANHOLE.

7. PLACE LIFTING LUGS PER 70B&64. (FOR PRODUCTION USE ONLY

8. CONTRACTOR TO VERIFY ALL DIMENSIONS AND MANHOLE DESIGN.

9. STANDARD BELL WITH THE EXCEPTION OF A 25 Tk THICKNESS.

10. 1,080 1/2*¢ PERFORATIONS WILL BE DRILLED INTO THE RISER. THE HOLES WILL
BE ON 11-INCH CENTERS WITH 27 HOLES PER ROW. THE ROWS WILL BE &*
APART AND EVERY OTHER ROW WILL BE DOFFSET BY S5-1/2°

»

SAFETY NOTE TO OWNER/PURCHASER

MANHOLES AND TANKS PRESENT CONFINED SPACE HAZARDS AND FALL HAZARDS.
IT IS THE RESPONSIBILITY OF THE OWNER/PURCHASER OF THE PLEXCO MANHOLE
OR TANK TO TRAIN, EQUIP, AND REGQUIRE ALL ENTRANTS TO FOLLOW APPLICABLE
OSHA CONFINED SPACE ENTRY PROCEDURES AND TO REQUIRE USE OF A FALL
PROTECTION DEVICE FOR ENTRY INTO ALL MANHOLES OR TANKS.

QUOTE NUMBER: S-6930 vy T

CUSTOMER: BYRON CONRAD
PROJECT: ARIZONA PUBLIC SERVICE COMMISSION
SHEET 1 OF 1
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Finat Summary R.]m

I_ N BILL OF MATERIALS

1. EMBEDMENT SHOULD BE PLACED AROUND THE MANHOLE RISER FOR THE FuL |ITEM UNIT | PART [ DWG. SOR/

HEIGHT OF THE MANHOLE. j | Qry. |[MEAS.] # # SIZE CLASS DESCRIPTION
MEAS. 8 CLASS

2. EMBEDMENT SHALL EXTEND A MINIMUM OF THREE AND A HALF (3.5) FEET 1 19 !T - - 96" I.D.

FROM THE RISER OR TO THE TRENCH WALL; WHICHEVER IS THE GREATER Z 4 | EA | - - 2 THK e

CLASS 315 | HOPE — SW RISER STOCK (B X S)
- LIFTING LUGS (SEE LIFTING LUG DETAl

DISTANCE.

3. EMBEDMENT AROUND MANHOLE RISER IS REQUIRED TO BE CLASS | OR I
MATERIAL PER ASTM D2321, COMPACTED TO A MINIMUM OF 80X STANDARD
PROCTOR DENSITY.

4. MANHOLES SHALL BE INSTALLED IN A DRY TRENCH WITH A STABLE
FOUNDATION. THE FOUNDATION SHOULD CONSIST OF A MINIMUM OF 8% OF
CLASS | MATERIAL COMPACTED TO A MiNIMUM OF 95X STANDARD PROCTOR
DENSITY.

5. WHEN VEHICLE LOADS ARE PRESENT, A CONCRETE CAP OR OTHER SUCH

C) AMBIENT (73.4° F) OPERATING TEMPERATURE.
D) STRUCTURAL LOADS APPLIED TO HDPE MANHOLE NOT TO EXCEED 1000 LBS.
LOAD TO BE EQUALLY DISTRIBUTED ABOUT CIRCUMFERENCE OF MANHOLE.

7. PLACE LIFTING LUGS PER 708684. (FOR PRODUCTION USE ONLY)

8. CONTRACTOR TO VERIFY ALL DIMENSIONS AND MANHOLE DESIGN.

9. STANDARD BELL WITH THE EXCEPTION OF A 2.5" Tb THICKNESS.

10. 999 1/2° PERFORATIONS WILL BE DRILLED INTO THE RISER. THE HOLES WILL
BE ON 11=INCH CENTERS WITH 27 HOLES PER ROW. THE ROWS WILL BE 8"
APART AND EVERY OTHER ROW WILL BE OFFSET BY 5-1/2"

11, TWO SETS OF WOOD SUPPORTS WILL BE INCLUDED TO HOLD THE PIPE AS ROUND

_~ NOTE ©

MANHOLES AND TANKS PRESENT CONFINED SPACE HAZARDS AND FALL HAZARDS. Ty
IT IS THE RESPONSIBILITY OF THE OWNER/PURCHASER OF THE PLEXCO MANHOLE
OR TANK TO TRAIN, EQUIP, AND REQUIRE ALL ENTRANTS TO FOLLOW APPLICABLE e o B
OSHA CONFINED SPACE ENTRY PROCEDURES AND TO REQUIRE USE OF A FALL SECTION VIEW A — A
PROTECTION DEVICE FOR ENTRY INTO ALL MANHOLES OR TANKS.
L1 NO PART OF THIS '
DOCUMENT MAY L) DUSTRIAL
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] BILL OF MATERIALS

NOTES:
1. EMBEDMENT SHOULD BE PLACED AROUND THE MANHOLE RISER FOR THE FuLL |ITEM UNIT | PART | DWG. SDR/
HEIGHT OF THE MANHOLE. QTY. |MEAS.| §# # SIZE CLASS DESCRIPTION
8 FT.
4 EA.

2. EMBEDMENT SHALL EXTEND A MINIMUM OF THREE AND A HALF (3.5) FEET == = 96" I.D. CLASS 315 | HDPE — SW RISER STOCK (B X S)
FROM THE RISER OR TO THE TRENCH WALL; WHICHEVER IS THE GREATER - - 2" THK - LIFTING LUGS (SEE LIFTING LUG DETAIL)

X}

3. EMBEDMENT AROUND MANHOLE RISER IS REQUIRED TO BE CLASS | OR Il
MATERIAL PER ASTM D2321, COMPACTED TO A MINIMUM OF 90X STANDARD .
PROCTOR DENSITY.

4. MANHOLES SHALL BE INSTALLED IN A DRY TRENCH WITH A STABLE
FOUNDATION. THE FOUNDATION SHOULD CONSIST OF A MINIMUM OF B° OF
CLASS | MATERIAL COMPACTED TO A MINIMUM OF 95% STANDARD PROCTOR
DENSITY.

5. WHEN VEHICLE LOADS ARE PRESENT, A CONCRETE CAP OR OTHER SUCH
STRUCTURE DESIGNED TO WITHSTAND THESE LOADS SHOULD BE PLACED
OVER THE MANHOLE SO THAT THE LOADS ARE TRANSMITTED INTO THE I r

SURROUNDING SOIL AND NOT DIRECTLY INTO THE RISER.

~l
6. THE FOLLOWING PARAMETERS WERE ASSUMED; N N P
A) MAXIMUM SOIL DENSITY CF 120 LBS/FT.S l&. L. o | = =

B) GROUND WATER NOT TO EXCEED TOP OF THE MANHOLE. FLOTATION OF
MANHOLE MAY NEED TO BE ADDRESSED. WHEN A POLYETHYLENE ANCHOR [EM 4 — LIFTING LUG DETAL
CONNECTION RING IS INCLUDED, T MUST BE USED IN CONJUNCTION WITH A EXTRUDER WELD INSIDE & OUT ]_l_ ptiis e
CONCRETE ANCHOR BY OTHERS. THE PE ANCHOR CONNECTION RING IS NOT e

DESIGNED TO RESTRAIN THE STRUCTURE BY ITSELF. 3

C) AMBIENT (73.4° F) OPERATING TEMPERATURE. @)t

D) STRUCTURAL LOADS APPLIED TO HOPE MANMOLE NOT TO EXCEED 1000 LBS. 8" |
LOAD TO BE EQUALLY DISTRIBUTED ABOUT CIRCUMFERENCE DF MANHOLE. r

7. PLACE UFTING LUGS PER 708664. (FOR PRODUCTION USE ONLY) T i

1

|

8. CONTRACTOR TO VERIFY ALL DIMENSIONS AND MANHOLE DESIGN.
9. STANDARD BELL WITH THE EXCEPTION OF A 2.5" Tb THICKNESS. NOTE 10 —Fr— :
10. (405) 1/2"% PERFORATIONS WILL BE DRILLED INTO THE RISER. THE HOLES WILL |
BE ON 11—INCH CENTERS (OF ID) WITH 27 HOLES PER ROW. THE ROWS WILL BE 6"
APART AND EVERY OTHER ROW WILL BE OFFSET BY 5-1/2".
11. TWO SETS OF WOOD SUPPORTS WILL BE INCLUDED TO HOLD THE PIPE AS ROUND
AS POSSIBLE FOR SHIPPING.

SAFETY NOTE TO OWNER/PURCHASER

MANHOLES AND TANKS PRESENT CONFINED SPACE HAZARDS AND FALL HAZARDS.
IT IS THE RESPONSIBILITY OF THE OWNER/PURCHASER OF THE PLEXCO MANHOLE
OR TANK TO TRAIN, EQUIP, AND REQUIRE ALL ENTRANTS TO FOLLOW APPLICABLE
OSHA CONFINED SPACE ENTRY PROCEDURES AND TO REQUIRE USE OF A FALL

PROTECTION DEVICE FOR ENTRY INTO ALL MANHOLES DR TANKS.

1.) ALL DIMENSIONS ARE IN INCHES. BE REPRODUCED OR DISTRIBUTED IN

2.) FRACTIONAL TOLERANCE # 2° ANY FORM OR BY ANY MEANS. OR L

3.) ANGULAR TOLERANCE * 2 DI N R e E— 86" CLASS 315
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\\\\
LIT ]

T "'hn‘ifw—r.ﬁi"rnﬁﬂwr___
SLIGHTLY DAWF, SOME

£108 EXCAVATION @ A SAMPLE TYPE
D GROUND WATER ENCOUNTERED. CacRAE

TESTPITT-11
f WISUAL CLASSINCATION

oL

L .

Lia G AT BROWN, 50FT 10
STFF, :naﬂ
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T BAYSTONE:
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0L

o| s FlaZ7 MR SALT STRNGIRS AND NODULES
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STOP EXCAVATION @ 90

NG GROUND WATER ENCOUNTERED,

SAMPLE TYPE
0 = DISTURSED BULK SAWPLE

TESTPITT-13

WISUAL CLASSINCATION

I‘WIWEQ oRY 10 Ml’ wTH
SIONAL CYPSUM FRACUENTS

SANCETONE, SILTY, BRCWN SLICHTLY
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THNLY BEDOED

STOP EXCAVATON &
NG GROUND

25
WATER ENCOUNTERED.

& ﬁ/

SAMPLE TYPE
0 = DISTURSED BULK SAWPLE

TEST PIT T-14

WISUAL CLASSINCATION

.

e e s -8

LEAN CLAY, BROWN, HASD, ORY 10 MOIST

VERY STHF, MOIST WITH SALT NOOULES
AND STRINGERS

£10P EXCAVATION

® .
0 WATER ERCOUNTTERED.

[AEC Fi=tz

SR

SAMPLE TYPE
0 = DISTUREED BULK SAWPLE

o7 LEAN CLAY,
WITH OCCASIONAL CYPSUM FRAGUENTS

SANDSTONE, GAAY, SILTY UODERATELY
WEATHERED, WODERATELY HARD,
WODERATELY CEMENTED, THNLY BECCED

S10P EXCAVATION @ 35
WO GAOUND WA

TER ENCOUMTERED.

GAMPLE TYPE
0 = DISTURBED BULK SAUPLE

f/é/ / 5%

PR

TESTPITT-16

WISUAL CLASSIFICATION

- T T T T T e BaaLE, BaR BT, SLENTLY RATRAED |
NDOERATELY SOFT

FAT n.n CRAT, HARD, DIY WITH GYPSUM

uxsl

L] FRESH

ST0P EXCAVATION &
0 WA

By SAMPLL TYPL
TER ENCOUNTERED. 0 = DSTURBED BULK SAMALE

SCALE.
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EXISTING ASH POND #6 INCLINOMETER AND SETTLEMENT ROD LOCATIONS s
APPROXIMATE 1. VIBRATING WIRL MEZOMETERS P7, PA, PR,
INSTRUMENT TARGET FI0. P, P12 ELEVATIONS HERE PROVIXED
ND. NORTHING EASTING ELEVATION Gm}é&%%unfu LOCATION DESCRIFTION B urs ATION
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(& wor C
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PEZOMLTER RLADNGS
2 SURSACE MONUMENTS SM 10 - SM 18 WERE REWOVED
r:_'u-mrs TMES DUSING CONSTRUCTION OF 5270
3 PEZOMETER P-14 ABANCONLD DURING CONSTRUCTION
OF SI70 LFT.
4. MEIOMETERS P-1 THROUGH P-6 WERE DAMAGLD HY
— E LIGHTRING AND ARE NO LONGER REPORTING. —
- N i
© 0 o
A I s e
WRE PIEZOME TERS ARE RE T 500° CENTERS ALONG L
M CCHTEH.MC OF THE Em' lT ElD‘ mnm THE
PIEZOMETER SHOULD BE CAPABLE OF ME, CESS PORE e
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P25 P24 P23
g € €
=10 0.C. i ~ 10 0.C, i £
TOP OF CASING 2-0 TOP GF CASING 0 TOP OF CASING 20
— l—ACCESS PLATE T — ACCESS PLATE =y L —ACCESS PLATE
COMCRETE com\n—\\ /,—mu CREST CONCRETE coLLARj\ /,_;m. CREST CONCRETE cou.uu!-—\\ /,—mu CREST
ELEY_S5216.0 > yd EL% : -~ pd ELEV 52160 - /
s ‘ P FORR ya . P p
BENTONITE CEMENT GROUTS o o o A * ; N\ L BENTONITE o *-'E_ S I w5 BENTONITE
- L) iﬂ " < CEMENT GROUT &% : CEMENT GROUT =
e
2003 DAM_AND EMBANKMENT ; A 2003 DAM_AND EMBANKMENT— 2005 DAM_ AND EMBANKMENT
CONSTRUCTION LAYER =ii=i CONSTRUCTION LAYER _/"/ & DA, METAL SLEEVE CONSTRUCTION LAYER
B" DIA. METAL SLEEVE liz 8" DIA. METAL SLEEVE
NTONITE SEAL | __——BENTONITE SEAL
2", SCH. 40, SOLID WALL BENTONITE SEAL 2, SCH, 40, SOLID WALL—/ 5 27, SCH. 40, SOLID WALL e
PVE STANDPIPE PVE STANDPIPE PVC STANDPIPE
e @E . . emeeeeee— S 5206
SCH. 40, SLOTTED FLY ASH OR P
PVC STANDPIPE BOTTOM ASH
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a3 * 20 WELL SAND FLY ASH OR FLY ASH OR
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WITH END CAP _\ /' 20 WELL SAND /— 20 WELL SAND
a C
H, TTi R | Bl
oty iy L2 elev 51840 el \— 1 ELEV 5184.0
. SURFACE MONUMENTS SM 10 - SW 18 WERE RENOVED WITH END CAP :
AT VAROUS TIMES DURING CONSTRUCTION OF 5270 "\
LFT,
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0F 5270 LIFT, G ol o ORIGINAL EXISTING GRADE
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BOTTOM ASH PIPE BRIDGE i
CONNECTING ASH IMPOUNDMENT
TO DECANT WATER POND A
_DETAIL @ TYP. STANIAPE PEZOMETER PAR
WOE B
ENLARGED SITE PLAN
SCALE: 1"=50" VISION 2 CHANGE!
T CONTOUR INTERVALS. TV REMGVED AS-LET ESIGN MFORUATION FOR CLATY
¢ SCALE 2 UPDATED EXISTING TOPO TO REFLECT AS-BUILT COMDITIONS
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LEGEND mn M5 P7  VIBRATING WIRE FIEZOMETER GROUR
I EXISTING EMBANKMENT ()57 SETTLMG PLATE LOCATIONS
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R ORIGINAL EXISTING GRADE
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2| CONCRETE
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[ BENTONITE SEAL
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§-7 SETTUNG PLATE LOCATIONS
o NOTES
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Final Summary Repert st

GENERAL WOTES FOR CONCRETE STRUCTURES:
1. ALL CMK REMFORCMG SHALL CONFORM TO ASTM ASIS,

SEE HEADWALL oo

GRADRET PLAN 2 NUMBER 3 A1) NUUBER, 4 REIFORING BARS USED FOR TILS

ON SHEET 12 WAY BE ASTM ASIS,

3 CONCRETE SHALL HAVE A I8 DAY COMPRESSIVE STRENGTH OF
4000 PSI. SLUMP SMALL BE 4 INCHES £1 INCH, CLASS F ILY E
ASH |5 REGUIRED AND SHALL REPLACE A MIN OF 75%
CEMENT COMTENT BY WEKGHT. MINIMUM CEMENT AND FLY ASH
' oo-ﬂ{ul SHM.L IH:II x 470 LB PER CUBIC YARD. WX DESIGN
REVIEW &

MSIMUN OF TWD WEEKS
m YO -\Aul“ﬂ' OP CONCRETE.

> T~ L COMCRETE MATERIALS AND INSTALLATRN SHALL CONFORM
N E m an FOSSIL GENERATION STANDAKD CS0i- Boobia, atear

s 5. ALL WMASOMAY MATERIALS AND INSTALLATION SMALL CONFORM
- T APS FOSSIL GENERATION STANDARD CS04-000060.

8 ALL BACKFILL AND Su:l\\unm un’:mu AND INSTALLATION —
e smu. courou TO APS FOSSL THON STANDARD

~ 7. ALL CEMENT AND EPOXY GROUT MATLRIAL aND INSHLLAMN
\ WLL CDNFW T APS FOSSE GONCRATION STANI

8 ANY WELOED REBAR FOR ENBEOS, OR SPECIFICALLY APPROVED
APPLICATIONS SHALL CONFORM TO ASTW A7DS.

- 9 REBAR LAPS ARE TO BE I ACCORDANCE WITH ACH STANDARDS.

10. THE CONTRACTOR IS NOTWIED THAT UNDERGROUND FACILITIES D
[ﬂﬂ:KD 1O MEREIN AS SUBGRADE UTILITES, CONI

5, MPING, VALVES, ETC.) ARE OR CaN
I.OCH[D H’I;l'a‘l'n THE SITE OR ™ THE VICINITY OF l'HE PROJECT

OR SHALL CONTACT THE ENGINCER OR PLAMT MAMAGER
FoR UT|LI|'Y LOCATION (BLUE STAXE]

11. USE CAUTION DURING EXCAVATION TO AVOID DAMAGIHG
EXISTING FACILITIES.

REVISION 1 CHANGES.
1 REMOVED AS-LLT DESMON INFORMATION FOR CLARITY
T UPDATED EXISTING TOPO TO REFLECT AS-BUILT CONDITIONS

DETAIL @ WEAD WALL DETAR

NOT 70 SCALE

SEE SHEET 12 FOR:
L BACKFILL

MATERIAL, AND
COMPACTION
INFORUATION

4 RERAR SURFACE

EXISTING GROUND 7 | L"_/FV&"OI&' DRANAGE
| | /

__l___l 10" % 10" X 1’6" -
’ COBBLE SPLASH PAD ’
1 I USE 3" TO 12" COBBLE - T .

& Aoz HONIO"UBI
= CEQTEXTLE FABRIC EL=5154.7

i

[

JTJ;___;-__;__iL______J____;;A;?_*%L =

2 L““___]%,;;:,.L______J___I___;._:._.___I_:] |::_| - h—___J 1

secTioN (B(D) woms SECTION () (00 o con 1 ;F“:';"ibm = [:N|;|;| [= !’“"“

WOT D SEALE
WOt 10 Scal TOMNON

ASH HANDLING SYSTEM
5270 LIFT LINED ASH INPOUNDMENT
HEADWALL

& CLEA
TYPICAL

THS DRAWING 15 CONFIDENTIAL snmmva:usco"""’ OO0 [TIRELNS (AW
OR FEPRODUCED N ANY PART I‘ml “II[N mut

OF FINNACLE WEST CARTAL FC | C [ 65|ADS| 158134 30
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secon 8 4 6 5 i ‘ 3 9 i

E o BILL OF MATERIALS E
1. EMBEDMENT SHOULD BE PLACED AROUND THE MANHOLE RISER FOR THE FulL |ITEM UNIT | PART | DWG. SDR/
HEIGHT OF THE MANHOLE. # | ary. [MEAS.| # # SIZE CLASS DESCRIPTION
2. EMBEDMENT SHALL EXTEND A MINIMUM OF THREE AND A HALF (3.5) FEET 1 12 FT. — — 96" 1.D. CLASS 315 | HDPE — SW RISER STOCK (B X S)
gu THE RISER OR TO THE TRENCH WALL; WHICHEVER IS THE GREATER 2 | 4 | EA | - - 2" THK - LIFTING LUGS (SEE LIFTING LUG DETAIL)
3. EMBEDMENT AROUND MANHOLE RISER IS REQUIRED TO BE CLASS | OR I
— MATERIAL PER ASTM D2321, COMPACTED TO A MINIMUM OF 90% STANDARD —

PROCTOR DENSITY.
4. MANHOLES SHALL BE INSTALLED IN A DRY TRENCH WITH A STABLE
FOUNDATION. THE FOUNDATION SHOULD CONSIST OF A MINIMUM OF 87 OF — r._ 1*'

CLASS | MATERIAL COMPACTED TO A MINIMUM OF 95% STANDARD PROCTOR -
DENSITY. J_ R (TYP. X 2)
5. WHEN VEHICLE LOADS ARE PRESENT, A CONCRETE CAP OR OTHER SUCH 'Ii"

D STRUCTURE DESIGNED TO WITHSTAND THESE LOADS SHOULD BE PLACED 8 D
OVER THE MANHOLE SO THAT THE LOADS ARE TRANSMITTED INTO THE R1" i
SURROUNDING SOIL AND NOT DIRECTLY INTO THE RISER. n
6. THE FOLLOWING PARAMETERS WERE ASSUMED; N = 2"
A)  MAXIMUM SOIL DENSTY OF 120 LBS/FT.” 14.__4 — o PN 1 =
H) GROUND WATER NOT TO EXCEED TOP OF THE MANHOLE. FLOTATION OF
MANHOLE MAY NEED TO BE ADDRESSED. WHEN A POLYETHYLENE ANCHOR IEM 4 — LIFTING LUG DETAIL
CONNECTION RING IS INCLUDED, T MUST BE USED IN CONJUNCTION WITH A EXTRUDER WELD INSIDE & OUT
— CONCRETE ANCHOR By OTHERS. THE PE ANCHOR CONNECTION RING IS NOT
DESIGNED TO RESTRAIN THE STRUCTURE BY ITSELF.
C) AMBIENT (73.4° F) OPERATING TEMPERATURE.
D) STRUCTURAL LOADS APPLIED TO HDPE MANHOLE NOT TO EXCEED 1000 LES.
LOAD TO BE EQUALLY DISTRIBUTED ABOUT CIRCUMFERENCE OF MANHOLE.
7. PLACE UFTING LUGS PER 70B664. (FOR PRODUCTION USE ONLY)
B. CONTRACTOR TO VERIFY ALL DIMENSIONS AND MANHOLE DESIGN.

NOTE 9

C 9. STANDARD BELL WITH THE EXCEPTION OF A 2.5" Tb THICKNESS. c
10.(621) '® PERFORATIONS WILL BE DRILLED INTO THE RISER.
PERFORATIONS WILL BE ANGLED 30° DOWN TO THE SPIGOT END. THE
HOLES WILL BE ON 11 INCH CENTERS (OF ID) WITH 27 HOLES PER ROW.
THE ROWS WILL BE 6 INCHES APART AND EVERY OTHER ROW WILL BE
OFFSET BY 5-1/2 INCHES. THEIR WILL BE A TOTAL OF 23 ROWS,
11. TWG SETS OF WOOD SUPPORTS WILL BE INCLUDED TO HOLD THE PIPE AS ROUND SAFETY NOTE TO OWNER/PURCHASER
- AS POSSIBLE FOR SHIPPING. MANHOLES AND TANKS PRESENT CONFINED SPACE HAZARDS AND FALL HAZARDS. =
IT IS THE RESPONSIBILITY OF THE OWNER/PURCHASER OF THE PLEXCO MANHOLE
OR TANK TO TRAIN, EQUIP, AND REQUIRE ALL ENTRANTS TO FOLLOW APPLICABLE
OSHA CONFINED SPACE ENTRY PROCEDURES AND TO REQUIRE USE OF A FALL N
PROTECTION DEVICE FOR ENTRY INTO ALL MANHOLES OR TANKS.
B B

,:Q fn»mul“—“"

[ o] [ pord
OWN | CHO | EXD AVDE WA
COMMON

ASH HANDLING SYSTEM
5270 LIFT LINED ASH INPOUNDMENT

DROP MLET PIPE VENDOR DRAWING (5270)

: AAPs |

SCALL_NONE DATE _10-22-10
bl W A
| WORK SAFELY TODAY = R s
THIS DRAWING 15 CONFDENTIAL AND SHALL NOT BE USED BRC UMIT | ST | TYPE | SYS | WUMBER SHEET
O PamiaeLE WA cAMTA. comoancn T ! [ FC | ¢ |39|ADS| 1568134 | 31
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Final Summary 11»-\

as

I, DAVID 4, HANSEN, SEWG FIRST DULY SOORN, UPOM WY OATH, STATE THAT | AM & 9CE
PRESIDENT OF ARZONA PUBLIC SERVCE CO, A CORPORATION DULY CROGANIZED UNDEN THE LAwS
OF TWE STATL OF AMZONA, THAT TwE ACCOMPANYMG CONSTRUCTION DRAWNGS CONSISTING OF
38 AT, TOR THT 5280 LITT LNED ASH MPOUNDUENT DAM WERE UADE LNIER ALTHCRITY GF
SAD COSFORATION AND THAT 1 MAVE READ AND EXAMWED THE STATEMENTS AND
REPRESENTATIONS AND ALL THAT IS SHOWM MEREW IS TRUE ARD COSRECT T0 TME BEST OF U
FROWLEDSE AND. BELIET

ABONA PUBLIC SERVICE COMPANY
CLAMANT

,{l/,aj o . 4.’:3};4

B DAID & HANSEN, VT -PRESIENT DATE
FOSSIL GEMERATION

SUBSCHBEE AND SwoR 10 serone vt s 2B %oy or AMes  ntdh

WOTARY PUeLic AN e e

Y COMMISSION EXFIRES —{s£al)

D ENGINEER'S CERTIFICATE

L BTRON B CONRAD, STATE THAT | 4l & CUALIFIED PROFESSIONAL ENGMNEER LICENSED M
THE STATE OF NEW MENICOL THAT | MAVE SUPERVISED THE COMSTRUCTION OF THE 5180 LET
LINED ASH MPOUNTMENT DAM AND APPURTINAMT STRUCTURES AND FIND THIM TO BE
COMPLETED I ACCORDANCE WiTH Thl RECORD e DRANWGS AND
AND MBS NOW N & SATISEACTORY CONDITION FOR ACCEPTANCE

et e

w23 J1¥

STATE ENGINEER'S CERTIFICATE

C | PEREET SONTIFY THAT THE ACCOUPANTING CRAWNGS FOR THE 5280 LFT LINED ASH
WPGUNDHENT D4l AKD RELATED APPURTENANCES AT BEEN DULY EXAMNED BY UE AND
ACCERTED FOR FILNG ON THE DAY oF L2

WEW MEXCD $TATE EMCINEER

LIST OF DRAWINGS
OnE

FRUNG SHEET
STE PLaN

PLAN aND- SECTION STA #8430 TO 5TA 38420
PLAN AND SECTION STA 300 TO STA 83400
PLAN AND SECTION STA EJ400 TO STA B3+30

6-ADS 181907+
47405+ 181007-3
TC-C-aT-AS-181007-4

1610076 PLAN ANDH SECTION STA BI+50 TO STA 6430
119977 SECTIONS
B 181007-2 SECTONS

LTS
SEETHONS
TN
NOATH TOE PRE-LOAD EXISTING CONDITIONS
1O PRE-LOAD SITE PREFARATION AND UTILITY FLAN
TOE FRE-LOAD FHliAL GRADING PLAN
TOE PRE-LOAD PUUP STATION DETAL
TOE PRE-LOAD WAL DETALS.
TOE PRE-LOAD WICK DRAR
TOE PRE-LOAD iNSTRULENTATICN LOCATIIN PLAN
DR MLLT PPE CETAN
DRCP MLTT PPE (VENDOR) (3238 LFT)
DRCP WLET FPE (VENDOR) (3248 LIFT)
DROP WLET PIPE (VENDOR) (5258 LIFT}
DROP INLET PRE (VENDOR) (3270 LIFT)
LONGITUDINAL CROSS SECTION
LONGITUDINAL CROSS SECTION
LONGITUDMAL CROSS SECTION
LONGITUDNAL CROSS SECTION
CEOTECHMIZAL INVESTISATION PLAK
BORROW ARLA AN
A M5 SO0 BORING LOGS

B ADS 18190710
B AL 11007 11

FC-C-bi-ARS-141007-18
TE-E-30-ADS-141007- 19
FC-C-30-ADS - 181007-30
FL-C-39-AUS- 18100721
FC-C-3-ADS~
FE-C-30-A0%
181007+ 24
“141807-23
181807+ 26
1819077

TEST M7 AND SOL BORNG LOGS
RS TEMENTATION DETAILS

FO-C-16- ADG- 14150738 LAY SHORT RAISE SECTIONS AND DETALS

/

f
f

J\‘_ N T::m
2

aps

LINED ASH IMPOUNDMENT 5280 LIFT
FOUR CORNERS POWER PLANT, UNITS 1-3

ARIZONA PUBLIC SERVICE COMPANY

LOCATED IN

A PORTION OF THE SOUTHWEST QUARTER OF

SECTION 34, T29N, R16W

OF SAN JUAN COUNTY, STATE OF NEW MEXICO

1

£—SEE VICMITT WAP BELOY

ut €0

& TamamGion

§
[l |
¢

VICINITY MAP

NTS

LERSE LI‘IE—\

(£ 300
CVAPCRATEN PONCS

LINED CECANT
WATER POMD

B
AREA,

/—-

DRANING FEFERENCE 1561

[
|
/L

—LEASE LINE

PROJECT SITE

DATUM CONINCL
HV-51
(AETUAL LOCATION. OFF DRAWING
SEE BELOW FOR IFORMATION)

DATUY r OBuATION
EMIE

':OIIN(N CALIFORNES [DSON (SCO} BRASS CAP

I EASTNG ELLYATION

HOmLE
W20 508

308,385,848

LA L |m AN
THANSVERSE WERCATOR-WEST 2ONT
RAD 637, NOVD 1578

a1

FOUR CORNLRS PORTH PLANT
.

| IMPOUNDMENT

™,
SUNDLERASS

\nm WING REFERENCE 156685

BEFERENCEL
FLOWN BY AEEAL UL 0, N W
MAY, JO8
41 WEST CLARENDO AVENUE PHOENIN,
2 msn?
5375 LFT AS-BUSLT TOPD BY SOUDER, WKLER
ANE ASSOCIATES O 04-17-2003
IR0 LET AS-BUILT TEPD EY SAKURS

ENGINEERING 129 WEST MAIN STREET
FARuNGTON, NEW MEXICD BT40L

A

7720 N 16ih Sireet Sute 100
Adizona
(B02) 371-1100

A

LINED ASH IMPOUNDMENT S780 LIFT

FOUR CORNERS P B PLAKT, UNITS 143
ARISONA PUSLIC SEHWICE COUPANY
LOCATED IN SAN JUAN COUNTY, STATL OF NEW WXICO

CONSTRUCTION ENGNELR OF RECO!

THE UNDERSIGNED APS COMPANY, CLANANT, WHOSE ADDSESS 1S POST OFFICE BON 33813 WAL STATION 240, OTY OF
FHDENEA, COUNTY OF MARICOPA, STATE OF ARIZONA, CONSTRUCTED ASH DISPOSAL DAMS 3.k & AT THE FOUN CORNERS
POWER FLANY. WE PRCPOSE 10 CONSTRUCT A LINED ASH INFOUNDMEMT ON THE EMBANKMENT BETWEEN PONDS 3 & 4 AND
RELATED APPURTERANCES A% DESCIMED AMD INDICATED, MUBCHT Toits MAKES THESE SCVEMAL STATEMENTS MELATWE AND
OITERS THOTE DRAWINGE AND STATEMEMTS FOR ACCOPTANCE AND TILNG IN COUPLIANCE WITH THE LAWS OF THE STATE
OF HEW WEXRLD

S350 LIFT LNLD ASH APOUNDUENT CHARACTERSTICS STATCD SCLOW PER STCTION 19351271 8} WWAL
(M) MAME OF DAM; LINED A5H MPOUNDMENT (Li)
(0] TYPE OF DAM (WATOSASE EARTMIN/ TALINGS TeE
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(602) 371-1100
CESIGH ENGIMEER OF CORD ONLY.
& SEE SHEET | FOR CERTIFICATION OF
WOTES CONSTAUGTION ENGINELR OF RECO

1. PLACE m’_k DRANE WITHN THE V\ormmr OF Tl SRE-LOMD ARTA
SHOWH, AT THE TOE OF SLOPES AN A WA OF
2o FEET numm TOL crusrrnn snnpz OF PRE-LDAD AS SHOWN.

2 WICH DRANS Sl BE WETALLED W & 9-FOOT THUNGLLAR
PATTERM.

BSTALL WK DRANS 10 s ELEVITION OF APPROKMTELY 8160
FIET, Off THE DIGMAL MATISAL SHALE BELOW THE CURRE
EXISING GRADE

ALL INSTRUMENTATION INSTALLED
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DIRECTION 4MD ALIGNED DSRECILY OWER THE WICK 3
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NOTES
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TT20 N 1ith Steet Sute 100
1602) 3711100

DESIGN ENCINEER OF RECORD OwLY.
{} SEE SHEET 1 FOR CERTIFICATION OF
CONSTRUCTION ENGINEER OF RECO

NOTES: BILL OF MATERIALS

1. EMBEDMENT SHOULD BE PLACED AROUND THE MANHOLE RISER FOR THE FULL 1TEM UNIT [PART| DWG, SR/
HEIGHT OF THE NANHDLE. OTY. MEAS.| # # SIZE CLASS | DESCRIPTION

2 EMBEDMENT SHALL EXTEND A MINIMUM OF THREE AND & HALF (3.5) FEET 20 | FT. | - = 36° LD | CLASS 315 |[HDPE - SW RISER STOCK (PE X B
FROM THE RISER OR TO THE TRENCH WALL: WHICHEVER IS THE GREATER B6.7 [SOFT.] - — [1imi/e’ THICK S HIPE - PLATE STOCK ¢BOTTOM
DISTANCE. 304 [SOFT| - = 27 THICK = HDPE - PLATE STOCK (GUSSETS)

3, EMBEDMENT ARDUND MANHOLE RISER 1S REQUIRED TO BE CLASS 1 DR II DELETET) Ehs Ll
MATERIAL FER ASTM D2321, COMPACTED TO A MINIMUM OF 90% STANDARD  DELETED Ed- S BRHASS
PROCTOR DENSITY EA. | - - =

4. MANHOLES SHALL BE INSTALLED IN A DRY TRENCH WITH A STABLE
FOUNDATION, THE FOUNDATION SHOULD CONSIST OF A MINIMUM OF 8° OF e
CLASS 1 MATERIAL COMPACTED TO A MINIMUM OF 95% STANDARD PROCTOR /_N
DENSITY.

S. WHEN VEHICLE LOADS ARE PRESENT. A CONCRETE CAP OR OTHER SUCH s i —l}

dloafroes s

T
HEFE

e
BRE

FTING LUGS -

@3

aldld
|
=

STRUCTURE DESIGNED TO WITHSTAND THESE LOADS SHOULD BE PLACED
OVER THE MANHOLE SO THAT THE LOADS ARE TRANSMITTED INTO THE I' . .
SURROUNDING SOIL AND NOT DIRECTLY INTO THE RISER. e T
6. THE FOLLDWING PARAMETERS WERE ASSUMED:
A)  MAXIMUM SOIL DENSITY OF 120 LBS/F¥.
By GROUND WATER NOT TO EXCEED TOP OF THE MANHOLE, FLOTATION OF
MANHOLE MAY NEED TO BE ADDRESSED, WHEN A POLYETHYLENE ANCHOR
CONNECTION RING IS INCLUDED, IT MUST BE USED IN CONJUNCTION WITH A
CONCRETE ANCHOR BY OTHERS., THE PE ANCHOR CONNECTION RING IS NOT NOTE 10
DESIGNED TO RESTRAIN THE STRUCTURE BY ITSELF.
C> AMBIENT (73.4* F) DPERATING TEMPERATLRE,
D> STRUCTURAL LOADS APPLIED TO HDPE MANHOLE NOT TO EXCEED 1000 LBS. T e e
LOAD TO BE EQUALLY DISTRIBUTED ABOUT CIRCUMFERENCE OF MANHOLE @ AFTICTRCIEIN PRI i 2o
7. PLACE LIFTING LUGS PER 70B&64. (FOR PRODUCTION USE ONLY)
8 CONTRACTOR TO VERIFY ALL DIMENSIONS AND MANHOLE DESIGN,
9, STANDARD BELL WITH THE EXCEPTION OF A 25° Tk THICKNESS.
10. 1,080 |/2°¢ PERFORATIONS WILL BE DRILLED INTO THE RISER. THE HOLES WILL
BE ON 11-INCH CENTERS WITH 27 HOLES PER ROW. THE ROWS WILL BE &°
APART AND EVERY OTHER ROW WILL BE OFFSET BY S-1/27.

FETY T
MANHOLES AND TANKS PRESENT CONFINED SPACE HAZARDS AND FALL HAZARDS.
IT IS THE RESPONSIBILITY OF THE OWNER/PURCHASER OF THE PLEXCO MANHOLE
OR TANK TO TRAIN, EQUIP, AND REQUIRE ALL ENTRANTS TO FOLLOW APPLICABLE
OSHA CONFINED SPACE ENTRY PROCEDURES AND TO REGUIRE USE OF A FALL
PROTECTION DEVICE FOR ENTRY INTO ALL MANHOLES OR TANKS,

SUBMITTAL AND AFPROVAL STAMP

GUOTE NUMBER: 5-6930
CUSTOMER: BYRON CONRAD
PROJECT! ARIZONA PUBLIC SERVICE COMMISSION
SHEET | OF 1
PLOT DATE: 10/2/03

PLAN VIEW SECTION WVIEW A - A

2 PESERIFTION S — 1 peer APPROVAL BATE Performance P|pe
[DELETED Thk 8" CITEM 5) % 16 (ITEM &) PIC a division of
__l_srua-uu!s FROM THE BiLL OF MATERIAL 0763 — I iy Chevron Phillips Chemical Company LP
—] e e ey s 31S WP
— — reen weeun maece 0O BG19

ASH HANDUNG STATION SYSTEM
5280 LIFT FOR THE UMED ASH IMPOUNDMENT POND
DROP_INLET PIPE (VENDOR) (5228

SCALE_AS HOTER DATE _19-10-11
TN B i T— W &

| WORK SAFELY TODAY f—™— o [
THE DRAWMG 1§ CONFIGENTIAL AND SHALL NOT 8 Lttt | D0 YWY, [DSCITVRE s | een. | SweEs
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TT20 N, 168 Sireet Suse 100
Phosniz, Arizona 85020
(602) 3711100

1. EMBEDMENT SHOULD BE PLACED AROUND THE MANHOLE RISER FOR THE FULL
HEIGHT OF THE MANHOLE.

2. EMBEDMENT SHALL EXTEND A MINIMUM OF THREE AND A HALF (3.5) FEET
FROM THE RISER OR TO THE TRENCH WALL; WHICHEVER IS THE GREATER

i

19 FT.

= BILL_OF MATERIALS
TTEM UNIT [ PART | DWG. [~ SOR/

f t

i -

2 -_

QrY. |MEAS. DESCRIPTION
- 96" I.D. | CLASS 315 | HOPE — SW RISER STOCK (B X S |
= 4 THK = LFTING LUGS (SEE LIFTING LUG DETAI

DISTANCE.

3. EMBEDMENT AROUND MANHOLE RISER IS REQUIRED TO BE CLASS | OR Il
MATERIAL PER ASTM D2321, COMPACTED TO A MINIMUM OF 80X STANDARD
PROCTOR DENSITY.

4. MANHOLES SHALL BE INSTALLED IN A DRY TRENCH WITH A STABLE
FOUNDATION. THE FOUNDATION SHOULD CONSIST OF A MINIMUM OF 8" OF

D CLASS | MATERIAL COMPACTED TO A MINIMUM OF 95X STANDARD PROCTOR

DENSITY.

5. WHEN VEHICLE LOADS ARE PRESENT, A CONCRETE CAP OR OTHER SUCH
STRUCTURE DESIGNED TO WITHSTAND THESE LOADS SHOULD BE PLACED
OVER THE MANHOLE SO THAT THE LOADS ARE TRANSMITTED INTO THE
mmmmmmvmmsm

TO
MANHOLE MAY NEED TO BE ADDRESSED. WHEN A POLYETHYLENE ANCHOR =

10. 999 1/2° PERFORATIONS WILL BE DRILLED INTO THE RISER. THE HOLES WILL
WITH 27 HOLES PER ROW. THE ROWS WILL BE 6"
APART AND EVERY OTHER ROW WILL BE OFFSET BY 5-1,/2"
— 11. TWO SETS OF WOOD SUPPORTS WILL BE INCLUDED TO HOLD THE PIPE AS ROUND
AS

HoTES NO PART OF THIS DOCUMENT MAY

1.) ALL DIMENSIONS ARE IN INCHES.
2.) FRACTIONAL TOLERANCE + 27
3.) ANGULAR TOLERANCE % 2°

BE REPRODUCED OR DISTRIBUTED IN
ANY FORM OR BY ANY MEANS, OR
STORED IN A DATA BASE OR
RETRIEVAL SYSTEM, WITHOUT THE
PRIOR WRITTEN PERMISSION OF
INDUSTRIAL PIPE FITTING, LLC.

INDUS TRIAL PIPE FITTINGS
R T 77033 P 1S s rge. |

MIS

“MH 918110 M9 "1 |

1 Joa/ e s i B

T T o T | o [

NC.| DATE

REVISION | CHD | EXD s APV Waa
FOUR CORNERS COMMON

ASH HANDLING STATION SYSTEM
5280 LFT FOR THE LINED ASH IWDLINDK[NT POND
OROP_INLET PIPE (VENDOR) {5248 UIFT)

(@) Qaps

SCALE_AS NOTED 10=10=11
L] T WA

|WORK SAFELY TODAY “h”

>

TONY KAk
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7720 M. 16th Street Suile 100
Phoonix, Arzona B5020
1602) 371-1100

BILL OF WATERIALS
UNIT [PART | DWG. SDR/
MEAS.| # # SIZE CLASS | DESCRIPTION
FT.
EA.

NOTES:

1. EMBEDMENT SHOULD BE PLACED AROUND THE MANHOLE RISER FOR THE FULL
HEIGHT OF THE MANHOLE.

2. EMBEDMENT SHALL EXTEND A MINIMUM OF THREE AND A HALF (3.5) FEET
FROM THE RISER OR TO THE TRENCH WALL; WHICHEVER IS THE GREATER

= = 96" I.D. | CLASS 315 | HDPE — SW RISER STOCK (B X S)
- - 2" THK - LIFTING LUGS (SEE LIFTING LUG DETAIL)

N—‘EI

DISTANCE.

3. EMBEDMENT AROUND MANHOLE RISER IS REQUIRED TO BE CLASS | OR I
MATERIAL PER ASTM D2321, COMPACTED TO A MINIMUM OF 80X STANDARD

il PROCTOR DENSITY. -

4. MANHOLES SHALL BE INSTALLED IN A DRY TRENCH WITH A STABLE
FOUNDATION. THE FOUNDATION SHOULD CONSIST OF A MINIMUM OF 8° OF
CLASS | MATERIAL COMPACTED TO A MINIMUM OF 95X STANDARD PROCTOR

DENSITY.
5. WHEN VEHICLE LOADS ARE PRESENT, A CONCRETE CAP OR OTHER SUCH
STRUCTURE DESIGNED TO WITHSTAND THESE LOADS SHOULD BE PLACED
OVER THE MANHOLE SO THAT THE LOADS ARE TRANSMITTED INTO THE
D SURROUNDING SOIL AND NOT DIRECTLY INTO THE RISER.
&Mmmmmmms
A) MAXIMUM SOIL DENSITY OF 120 LBS/FT. i e
8) GROUND WATER NOT TO EXCEED TOP OF THE MANHOLE. FLOTATION OF
MANHOLE MAY NEED TO BE ADDRESSED. WHEN A POLYETHYLENE ANCHOR IEM 4 — LFTING LUG DETAL
CONNECTION RING IS INCLUDED, IT MUST BE USED IN CONJUNCTION WITH A EXTRUDER WELD INSIDE & OUT
COMNCRETE ANCHOR BY OTHERS. THE PE ANCHOR CONNECTION RING IS NOT

10. (405) 1/27 PERFORATIONS WILL BE DRILLED INTO THE RISER. THE HOLES WILL
BE ON 11-INCH CENTERS (OF ID) WITH 27 HOLES PER ROW. THE ROWS WILL BE &' c

C APART AND EVERY OTHER ROW WILL BE OFFSET BY §-1/2".

1. TWO SETS OF WOOD SUPPORTS WILL BE INCLUDED TO HOLD THE PIPE AS ROUND
AS POSSIBLE FOR SHIPPING.

-

NOTES: REFERENCE DRAMINGS. = o
NO PART OF THIS DOCUMENT MAY ——————— ——————————— FITTIH
1.) ALL DIMENSIONS ARE IN INCHES. Boiteildil sl o By .JLJYD.&SEMPFPE_"’_NES_
2.) FRACTIONAL TOLERANCE + 2° ANY FORM OR BY ANY MEANS, OR i mm::?uass;ﬂMI_
3.) ANGULAR TOLERANCE % Z' STORED IN A DATA BASE OR | —mroresrrppmy——————————
RETRIEVAL SYSTEM, WITHOUT HOPE PERFORATED MANHOLE
. mmﬁulm? WIS 8 mexs)czm B
INDUSTRIAL PIPE FTTTING, LLC. |5 ARIZONA SERVI

= — g 7 |

il
I
y

REVIRON | CHD | XD | VWD APVD) WA
FOUR CORNERS CONMON
ASH HANDUNG STATION SYSTEW
5260 LIFT FOR THE UNED ASH IMPOLINDMENT POND
DROP INLET PPE (VEMDOR) (5158 LIFT)

*‘ Qaps |
N = |

| WORK SAFELY TODAY | ot e

TRCIREERRG SUPERVS0R.
L] UMT | DISC | TYPE| 5YS | NUMBER SHEET

THIS DRAWNG 1S CONPIDEWTIAL AND SHALL MOT BE USED
R REPROOUCED I ANT P,
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A

HOTES: TEM

EMBEDMENT SHOULD BE PLACED ARQUND THE MANHOLE RISER FOR THE FULL &
1
2

1.

2

a!ﬂ?:“

1.

BILL OF MATERIALS

HEIGHT OF THE MANHOLE.

UNIT [ PART | DWG.
MEAS.| # i SIZE

SDR/
CLASS

DESCRIPTION

EMBEDMENT SHALL EXTEND A MINIMUM OF THREE AND A HALF (3.5) FEET

96" I.D.

CLASS 315

HDPE — SW RISER STOCK (B X S)

FROM THE RISER OR TO THE TRENCH WALL; WHICHEVER IS THE GREATER

2" THK

LIFTING LUGS (SEE LIFTING LUG DETAIL)

DISTANCE.

EMBEDMENT AROUND MANHOLE RISER IS REQUIRED TO BE CLASS | OR Il
MATERIAL PER ASTM D2321, COMPACTED TO A MINIMUM OF S0% STANDARD
PROCTOR DENSITY.

. MANHOLES SHALL BE INSTALLED IN A DRY TRENCH WITH A STABLE

FOUNDATION. THE FOUNDATION SHOULD CONSIST OF A MINIMUM OF 87 OF
CLASS | MATERIAL COMPACTED TO A MINIMUM OF 95% STANDARD PROCTOR
DENSITY.

. WHEN VEHICLE LOADS ARE PRESENT, A CONCRETE CAP OR OTHER SUCH

STRUCTURE DESIGNED TO WITHSTAND THESE LOADS SHOULD BE PLACED
OVER THE MANHOLE SO THAT THE LOADS ARE TRANSMITTED INTO THE
SURROUNDING SOIL AND NOT DIRECTLY INTO THE RISER.

. THE FOLLOWING PARAMETERS WERE ASSUMED;

A)  MAXIMUM SOIL DENSITY OF 120 LBS/FT.

8) GROUND WATER NOT TO EXCEED TOP OF THE MANHOLE. FLOTATION OF
MANHOLE MAY MEED TO BE ADDRESSED. WHEN A POLYETHYLENE ANCHOR
CONNECTION RING IS INCLUDED, IT MUST BE USED IN CONJUNCTION WITH A
CONCRETE ANCHOR BY OTHERS. THE PE ANCHOR CONNECTION RING IS NOT
DESIGNED TO RESTRAIN THE STRUCTURE BY [TSELF.

C) AMBIENT (73.4° F) OPERATING TEMPERATURE.

D) STRUCTURAL LOADS APPLIED TO HDPE MANHOLE NOT TO EXCEED 1000 LBS.
LOAD TO BE EQUALLY DISTRIBUTED ABOUT CIRCUMFERENCE OF MANHOLE.

PLACE LIFTING LUGS PER 70B664. (FOR PRODUCTION USE ONLY)

CONTRACTOR TO VERIFY ALL DIMENSIONS AND MANHOLE DESIGN.

STANDARD BELL WITH THE EXCEPTION OF A 2.5 Tb THICKNESS.

(621) %" @ PERFORATIONS WILL BE DRILLED INTO THE RISER. PERFORATIONS

WILL BE ANGLED 30° DOWN TO THE SPIGOT END. THE HOLES WILL BE ON

11 INCH CENTERS (OF 1D} WITH 27 HOLES PER ROW. THE ROWS WILL BE 6

INCHES APART AND EVERY OTHER ROW WILL BE OFFSET BY 5-1/2 INCHES.

THERE WILL BE A TOTAL OF 23 ROWS.

TWO SETS OF WOOD SUPPORTS WILL BE INCLUDED TO HOLD THE PIPE AS ROUND

AS POSSIBLE FOR SHIPPING,

2&-‘ R1*

S
o IO

JEM 4 — LIFTING LUG DETAL
EXTRUDER WELD INSIDE & OUT

NOTE 10

E R

i
{l-sx

SAFETY NOTE TO OWNER/PURCHASER

MANHOLES AND TANKS PRESENT CONFINED SPACE HAZARDS AND FALL HAZARDS.
IT IS THE RESPONSIBILTY OF THE OWNER/PURCHASER OF THE PLEXCO MANHOLE
OR TANK TO TRAIN, EQUIP, AND REQUIRE ALL ENTRANTS TO FOLLOW APPLICABLE
OSHA CONFINED SPACE ENTRY PROCEDURES AND TO REQUIRE USE OF A FALL
PROTECTION DEVICE FOR ENTRY INTO ALL MANHOLES OR TANKS.

TT20 N. 16th Streed Sulte 100
Phoersx, Arizona 85020
{802) 371-1100

DESIGN ENCIREER OF RECOH
SEE SHEET 1 FOR CCATIFICATY
CONSTRUCTION ENGINEER OF RECO

FAY

v [ouisyoa] sam0 o7 a5t Tomr [ [ o [ e | e [

NO.| DATE REVISION Wi CHD | EXD vty APV Wk,
FOUR CORNERS COMMOM
ASH HANDLING STATION SYSTEM
5280 LFT FOR THE LINED ASH IMPOUNDMENT POND
DROP INLET PIPE {VENDOR) (5270 LIFT

DATE _10=10=11

| WORK SAFELY TODAY |

i f Cagn] W A
TONY Kl FAcooss

-
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1 INTRODUCTION

The purpose of this calculation is to perform limit equilibrium slope stability analyses to assess
the stability of the existing Coal Combustion Residual (CCR) surface impoundment
embankments at Arizona Public Service (APS)’s Four Corner Power Plant in Fruitland, New
Mexico. Specifically, the CCR surface impoundment embankments that will be evaluated are

associated with the Lined Ash Impoundment (LAl).

2 ANALYSIS CRITERIA

The analyses were performed to meet the regulations set forth in the United States
Environmental Protection Agency’s (EPA) 40 CFR Part 257.73(e) Structural Integrity Criteria for
existing CCR surface impoundments (the Rule) (EPA 2015). The Rule requires safety factor
assessments be performed for units containing coal combustion residuals and the resulting
safety factors for various embankment loading and tailwater conditions must meet the values

outlined in the Rule. For the LAI, the following safety factors must be met:
e Long-term, maximum storage pool FS = 1.50
e Maximum surcharge pool FS =1.40
e Seismic loading FS=1.00

e Liquefaction loading FS = 1.20 (only for sites with liquefiable soils)

3 ANALYSIS INPUTS

The following inputs were used in the analysis:

e The geometry for the cross-sections was based on the as-built drawing set of the LAI
5280 lift (current embankment configuration; APS Drawing Number 161907), for
Sections A (West Embankment), M (South Embankment), and X (North Toe Buttress)
presented in the 5280 Lift Design Report (URS, 2012).

e The subsurface stratigraphy was replicated from stability model cross-sections
developed as part of the design calculations in the 5280 Lift Design Report (URS, 2012).
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The safety factor calculations were performed using the software program SLOPE/W,
commercially available through ~GEO-SLOPE International, Ltd. (GEO-SLOPE
International, 2012).

Material properties used in the safety factor assessment were based on previously

reported material properties developed for the 5280 Lift Design Report (URS, 2012).

Pore pressure distribution within the embankment was developed from an
interpretation of water level readings using piezometers installed on and near the LAI
embankment. Water level measurements are presented in the 2015 Annual CCR
Impoundment and Landfill Inspection Report (APS and AECOM, 2016).

The maximum operational water level at the southwest corner of the LAl is 5,275.2 feet,
as presented in the 5280 Lift Design Report (URS, 2012).

The maximum surcharge water level accounts for containment of the PMF on top of the
maximum operational water level in the LAl. The maximum surcharge water level is
5,277.2 feet as presented in the 5280 Lift Design Report (URS, 2012).

The seismic loading was developed from the deaggregated seismic hazard at the site
based on the 2008 United States Geological Survey (USGS) National Earthquake Hazards
Reduction Program (NEHRP) Provisions (USGS, 2008).

4 ASSUMPTIONS

Assumptions used in this calculation package include:

e The embankment geometry and subsurface conditions have not substantially changed

from the 5280 lift design.

Phreatic levels measured in and around the embankment are typical of the conditions

present in the analysis cases considered.

The residual strength ratio (S,/c’\o) is applicable to the saturated sensitive fines beneath

the North Toe Buttress in the Liquefaction Loading analysis.
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5 SAFETY FACTOR CALCULATIONS

The safety factor assessments were performed for three cross-sections along the LAl
embankment. The safety factor calculations were performed to document minimum factors of
safety for loading conditions identified by 40 CFR Section 257.73(e) using the software program
SLOPE/W (GEO-SLOPE International, Ltd. 2012). The analyses were performed using Spencer’s
Method, a limit equilibrium method of slices that satisfies both force and moment equilibrium

in addition to incorporating the effects of interslice forces.

5.1 (Critical Stability Cross-Sections

Factors of safety were calculated for critical cross-sections of the LAl West and South
Embankments. Each of these cross-sections was developed and analyzed as part of the 5280 Lift
Design. No revisions have been made to the previously defined stratigraphic conditions. The
critical cross-section is the cross-section that is anticipated to be most susceptible to structural
failure for a given loading condition. The critical cross-section thus represents a “most-severe”
case. Section locations were selected based on variation in the embankment height and

stratigraphic conditions to represent the most severe case.

Section A — West Embankment: The maximum section of the LAl West Embankment was
modeled from Section A of the 5280 Lift Construction Drawings (URS, 2012). The West
Embankment has an approximately 3 horizontal to 1 vertical (3H:1V) downstream slope and a
crest width of 30 feet. The lower third of the 5280 Lift consists of a combination of compacted
bottom and fly ash, the upper two-thirds consists of compacted bottom ash, and there is a 15-
foot thick compacted clay layer on the upstream side of the embankment. The embankment is
founded partially on the pre-existing Ash Pond 3 and 4 Divider Dike and partially on old
hydraulically placed fly ash associated with Ash Pond 3.

Section M — South Embankment: The South Embankment of the LAl was modeled from the
Section M of the Construction Drawings (URS, 2012). The embankment is founded on native
weathered shale. The pre-existing Ash Pond 4 Embankment was used as a starter dam for
building the South Embankment using a downstream construction method. The pre-existing
Ash Pond 4 Embankment consists of compacted bottom ash with a 40-foot wide layer of
compacted clay on the upstream face. The subsequent raises of the LAl impoundment consist

of compacted bottom ash with a 15-foot wide blanket of compacted clay on the upstream
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slope. The clay blanket on the upstream face of the LAl embankment is keyed into the clay of

the existing (original) embankment.

The South Embankment has an approximately 2H:1V downstream slope and a crest width of 30
feet. A buried toe drain runs parallel with the embankment near the downstream toe. The drain
consists of two, 10-inch inside diameter, perforated pipes surrounded by a two-stage sand and
gravel filter within a drainage channel. The channel is 12-foot deep with a 13-foot wide bottom
and 1.5H:1V to 1H:1V side slopes.

Section X — North Toe Buttress: The North Toe Buttress area of the LAl West Embankment was
modeled from Section X-X of the Construction Drawings (URS, 2012). The North Toe Buttress
was constructed against the base of the West Embankment to a height of 20 feet above the
elevation at the toe of the West Embankment, and is inclined downward toward the west at
approximately 20H:1V. The North Toe Buttress extends to the west approximately 400 feet. The
buttress consists of a 1.5-foot thick bottom ash drain layer overlain by a combination of

compacted bottom and fly ash to the approximate elevation of 5,227 feet at its highest point.
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5.2 Material Properties

Material properties used in the safety factor assessment were based on previously reported

material properties developed for the LAI 5280 Lift Design Report (URS, 2012), except as

discussed in the following paragraphs. Table 1 presents these values.

Table 1 — Material Properties Used for the Safety Factor Assessment

Material Properties

Moist |Saturated Drained Strength Undrained Strength | Residual Strength
Material . Unit hesi Fricti hesi Fricti
Weight, | Weight, Co eflon, I'ICtIOhI Cohesion, riction Shear Strength
c Angle, ¢ c Angle, ¢ . g
Ym Vsat Ratio (S,/c.’)
(pcf) (pcf) (psf) | (degrees) | (psf) | (degrees)
Compacted
Bottom and Fly 90 90 0 35 - - -
Ash
Existing Fly Ash 90 90 0 30 ] ] )
(Top)
Existing Fly Ash
2 - - -

(Bottom) 90 90 0 8
New Fly Ash

- - 4 -
(Impounded) 90 90 30 0
Compacted
Bottom Ash 75.1 75.1 0 42 - - -
Compacted Clay 125 130 300 20 - - -
Weathered Shale
(Native Ground) 120 125 - - 500 30 -
Sensitive Fines
(Drained) 80 ) 0 18.5 ) - }
Sensitive Fines
(Liguefaction) 80 ) ) - - - 0.05
Buttress 75 - 0 20 - - _
Drain Sand 110 - 0 30 - - -
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Based on the results of the liquefaction assessment performed as part of the 5280 Lift design,
the saturated fly ash (sensitive fines) layer was found to be potentially liquefiable (URS, 2012).
For this calculation, both post-cyclic shear strength ratios for the sensitive fines encountered
beneath the North Toe Buttress were estimated using empirical correlations to CPT data. The
post-cyclic, residual, shear strength was estimated using the Idriss and Boulanger (2008)
method based on either SPT or CPT data. The current stability analysis includes developing
residual shear strength ratios for the sensitive fines from CPT data to estimate the liquefaction

loading safety factor for Section X.

The residual undrained shear strength ratio presented in Table 1 was calculated using the Idriss
and Boulanger (2008) method based on the CPT results. The residual strength was estimated as

follows:
CPT Locations

Eight CPT soundings were used to estimate the residual strength of the sensitive fines beneath
the NTB. A general subsurface profile of the soundings consisted of fly ash over a shale bedrock.
The eight CPT soundings, as presented in Figure 1, were CPT-8, CPT-9, CPT-10, CPT-11, CPT-12,
CPT-13, CPT-16, and CPT-17.

Figure 1 — URS 2011 Geotechnical Exploration CPT Sounding Locations
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The groundwater level below the NTB was assumed to be at the top of the liquefaction-

susceptible sensitive fines layer. This is a conservative assumption that will produce lower

bound residual strength estimates.

Idriss and Boulanger (2008) Method

In accordance with the Idriss and Boulanger (2008) method, the residual strength of the

sensitive fines without void redistribution effects (expected for the site) is defined by the

following equation, which is presented graphically in Figure 2:

Sr — ex (CIclNcs—Sr _ (qclNcs—Sr)Z (CIclNcs—Sr)3
TP Tgs 61.7 106
X (1 + exp (% - 9.82)) < tan ¢’

where:

S, = Residual strength of the liquefied material
G’vo = Initial effective overburden stress
Jcines-sr = Equivalent clean sand CPT normalized corrected tip resistance
¢’ = Effective friction angle

0.4

— 4.42)

. O O Group 1 -- Case histories [ l _
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1 of in-situ measurements for conditions where void /
~ and reasonably complete redistribution effects are / 7]
U)" geometric details expected to be negligible /! 1
S 03 @ ® ® Group2&Group3 [ 7
= = ] / .
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‘5, B void redistribution effects
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[+7] L4
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[
g | p 7 _
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= (P ® Oison & Stark (2002)
a. o | I I I I I I
0 120 150 180

Equivalent clean sand CPT normalized corrected tip resistance, q_,...s,

Figure 2 — Correlation between the normalized residual shear strength ratio for liquefied soils and
overburden-corrected CPT penetration resistance from Figure 90 of Idriss and Boulanger (2008)
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The equivalent clean sand CPT normalized corrected tip resistance, qcincs.sr, is defined as the
normalized corrected tip resistance corrected for fines content and may be estimated using the

following equation from Idriss and Boulanger (2008):

deines—sr = dein T Aqcin—sr

where:
Jcinessr = Equivalent clean sand CPT normalized corrected tip resistance

gcin = CPT normalized corrected tip resistance
Aqcinsr = Equivalent clean sand adjustment values

The equivalent clean sand adjustment value can be determined using the table shown in Figure

3, which correlates the adjustment value to the fines content.

Fines content

(%o passing No. 200 sieve) Agan—sr
10 10
25 25
50 45
75 55

Figure 3 — Approximate values of Aq.n.s, for CPT correlation with residual strengths
from Table 5 of Idriss and Boulanger (2008)

An effective friction angle, ¢’, equal to 18.5 degrees was used in the analysis based on the
estimated value developed for the fly ash material as part of the 5280 Lift Design (URS, 2012).

This limits the residual strength ratio, S;/c’\o, to @ maximum value of the following:

S
( . ) =tan ¢’ = tan(18.5°) =0.335
0 vo max
Where: (S+/6"vo Jmax = Maximum residual strength ratio = 0.335

¢’ = Effective friction angle = 18.5°
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Residual Strength Analysis Results

The result of the CPT-based residual strength analysis is presented in Figure 4 below. Figure 4

presents the residual strength ratio calculated using the measured CPT tip resistance in the

liqguefaction-

susceptible sensitive fines material

based on the elevation where the

measurement was recorded. The geometric mean value of the calculated residual strength ratio

is S;/o’vo = 0.058, which is rounded to 0.05 for the analysis as shown in the Figure below. This
value is presented in Table 1 to characterize the strength of the sensitive fines beneath the NTB
in stability analyses after liquefaction of the material.

« CPT-8 ®mCPI-9 &CPT-10 =CPT-11 £CPT-12 =»CPT-13 +CPT-16 -CPT-17
5215
- - = o = -
- e 7 [ |
5205
Ft
+ X X
X X’K
5195 - e 4
*
(7 o
] - L]
[Pt
- L
c
0 5185 -
=)
(]
=
2
wl
5175 4
* e
5165
S./s',, =0.05
5155 } —
0.00 0.05 0.10 0.15 0.20 0.25

Residual Strength Ratio, S./c',,

Figure 4 — Residual Strength Ratio Result for the Liquefaction-Susceptible
Sensitive Fines Beneath the NTB
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5.3 Embankment Pore Pressure Distribution

There are a total of 53 piezometers installed in and below the LAl and NTB. Water levels in
these piezometers are monitored on a monthly basis and the maximum and minimum water
levels in each are reported annually (APS and AECOM, 2016). These data were considered to be
the most reliable indicators of pore pressure distribution in and below the embankment. The
pore pressure distribution in each section was evaluated using water level measurements

obtained from the piezometers.

Piezometers P-7, P-8, P-10, and P-11 were used to evaluate the porewater pressure conditions
in the embankment in the vicinity of Sections A and M. No positive porewater pressures have
been recorded in P-7, P-8 or P-10 between 2008 and 2016, although positive porewater
pressures have been recorded in the existing fly ash in P-11 over the same time period.
Although this condition has only been recorded in one of the three nested piezometers at the
P-11 location, the recorded positive porewater pressure was conservatively included in the
stability models for Sections A and M.

Piezometers P-100 through P-111 where used to evaluate the porewater pressure conditions in
in the vicinity of the North Toe Buttress (Section X). Positive porewater pressures were
recorded within the saturated fly ash below the North Toe Buttress and the recorded positive

porewater pressures were included in the stability models for Section X.

The regional groundwater level in the vicinity of the LAl embankment was based on an AECOM
2016 Hydrogeologic assessment of the entire Four Corners Power Plant. Regional water levels
below the embankment ranged from approximate 5,145 feet beneath the South Embankment

section to 5,160 feet beneath the West Embankment section.

5.4 Embankment Loading Conditions

Per 40 CFR Section 257.73(e), the following loading conditions were considered for each
selected stability cross-section:

e Long-term, maximum storage pool,

e Maximum surcharge pool,

e Seismic loading, and
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e Liquefaction loading.

The four loading conditions are described in the following subsections.

Long-Term, Maximum Storage Pool

The maximum storage pool loading is the maximum water level that can be maintained that will
result in the full development of a steady-state seepage condition. This loading condition is
evaluated to document whether the CCR surface impoundment can withstand a maximum
expected pool elevation with full development of saturation in the embankment under long-
term loading. The long-term, maximum storage pool water elevation used in the calculation
was based on the maximum operating level developed as part of the LAI 5280 Lift design
analysis (URS, 2012). Factors of safety were calculated using shear strengths expressed as
effective stress, except the New Fly Ash was modeled using a total (undrained) shear strength
based on the results of CPT testing and engineering judgement (URS, 2012).

For this analysis, the long-term maximum storage pool elevation at the southwest corner of the
LAl was 5,275.2 feet (URS, 2012).

Maximum Surcharge Pool

The maximum surcharge pool loading is the temporary rise in pool elevation above the
maximum storage pool elevation for which the CCR surface impoundment is normally subject
under inflow design flood state. This loading condition is evaluated to document whether the
CCR surface impoundment can withstand a short-term impact of a raised pool level on the
stability of the downstream slope. The maximum surcharge pool considers a temporary pool
elevation that is higher than the maximum storage pool which persists for a length of time
sufficient for steady-state seepage or hydrostatic conditions to fully develop within the
embankment. The maximum surcharge pool water level used in the calculation was based on
the estimated water level associated with the PMF on top of the maximum operating level
developed as part of the LAl 5280 Lift analysis (URS, 2012).

For this analysis, the maximum surcharge pool at the southwest corner of the LAl was 5,277.2
feet (URS, 2012).
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Seismic Loading

Seismic loading was evaluated to document whether the CCR surface impoundment is capable
of withstanding a design earthquake without damage to the foundation or embankment that
would cause a discharge of its contents. The seismic loading is assessed under seismic loading
conditions for a seismic loading event with a 2% probability of exceedance in 50 years,
equivalent to a return period of approximately 2,500 years. A pseudostatic analysis was used to
represent the seismic loading for Sections A and M. A post-cyclic analysis was used to represent
the seismic loading condition for Section X. The post-cyclic analysis was performed due to the

presence of potentially liquefiable sensitive fines in the foundation of the North Toe Buttress.

The peak horizontal bedrock acceleration for a Site Class “B” rock, based on the United States
Geological Survey (USGS) National Seismic Hazard Map, with a 2% probability of exceedance in
50 years, is 0.05895g, as presented in Attachment A (USGS, 2008). A Site Classification of D
“Stiff Soil” was assigned to the West Embankment and North Toe Buttress sections (Section A
and Section X) based on the average properties in the top 100 feet, which consists of
approximately 40 feet of fly ash above native weathered shale. A Site Classification of C “Very
Dense Soil and Soft Rock” was assigned to the South Embankment section (Section M), which is
founded on natural ground primarily consisting of weathered shale. Site Class definitions are
summarized in Table 20.3-1 from ASCE 7-10 (ASCE 2013) and shown in Figure 5.

Site Class Ve Nor N 5,

A. Hard rock =>5,000 ft/s NA NA
B. Rock 2,500 to 5,000 ft/s NA NA
C. Very dense soil 1,200 to 2,500 ft/s  >50 >2,000 psf
and soft rock
D. Stiff soil 600 to 1,200 ft/s 15to 50 1,000 to 2,000 psf
E. Soft clay soil <600 ft/s <13 <1.000 psf

Any profile with more than 10 ft of soil having
the following characteristics:

—Plasticity index PI > 20,

—Moisture content w = 40%,

—Undrained shear strength s, < 500 psf

F. Soils requiring  See Section 20.3.1
site response
analysis in
accordance
with Section
21,1

For SI: 1 ft/s = 0.3048 m/s; 1 1b/ft* = 0.0479 kN/m?.
Figure 5 — Table 20.3-1 Site Classification from ASCE 7-10 (2013)
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The peak ground acceleration at the ground surface for site class C and Dat the crest is
calculated using the following procedure:

PGAGrouna SurfaceM — Fpga (PGAB)

PGAground Suface,C = 1-2(0-058959)

PGAGroundSurface,C = 0-0719

PGAGround Suface,D — 1-6(0-058959)

PGAgrouna Surface,D — 0.094g

Where: PGAground surface M = Maximum considered earthquake geometric mean peak
ground acceleration adjusted for Site Class effects
PGA = Mapped maximum considered earthquake geometric mean peak ground
acceleration
Fpga = Site coefficient from International Code Council’s 2015 International
Building Code (IBC, 2015) as shown in Figure 6.
SO GRS MAPPED SPECTRAL RESPONSE ACCEL_EFIATIDN AT SHORT PERIOD
S, <0.25 S, =0.50 §,=075 S,=1.00 5,125
A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.2 1.2 1.1 1.0 1.0
D 1.6 1.4 1.2 1.1 1.0
E 25 1.7 12 0.9 0.9
i Note b Note b Note b Note b Note b

a. Use straight-line interpolation for intermediate values of mapped spectral response acceleration at short period, 5.

b. Values shall be determined in accordance with Section 11.4.7 of ASCE 7.

Figure 6 — Table 1613.3.3(1) from the IBC (2015)

The PGA at the ground surface for Site Classes C and D (PGAgroundsurface) Were then used to

estimate the peak transverse acceleration at the crest of the embankment, PGAc,crest = 0.243g

and PGAp,cest = 0.307g as shown on Figure 7 and based on variations in recorded peak crest
accelerations versus those recorded at the base of earth and rock fill dams recorded values for
Loma Prieta and other earthquakes by Holzer (USGS, 1998).
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Figure 7 — Variations of Peak Transverse Crest Acceleration v. Peak Transverse Base Acceleration
Based on Holzer (1998)

Makdisi and Seed (1977) note that the “maximum acceleration ratio” varies with the depth of

the sliding mass relative to the embankment height. Figure 8 presents the relationship between

maximum acceleration ratio (kmax/Umax) and depth of sliding mass (y/h). For deep-seated failure

surfaces that involve the entire vertical profile of the embankment slope and extend from the

crest to the toe, or below the toe, of the embankment into the foundation soils, the

acceleration at the crest can be as low as approximately 34 percent of the maximum value:
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Figure 8 — Variation of “Maximum Acceleration Ratio” with depth of sliding mass after Makdisi and
Seed (1977)

Therefore:
—= =0.34
umax
Where: kmax = the maximum average acceleration for the potential sliding mass

Umax = the maximum crest acceleration
Kmax = 0.34(Umax)
Kmaxc = 0.34(0.243g) Kmaxp = 0.34(0.307g)
Kmaxc = 0.083g Kmaxp = 0.104g

The pseudostatic analyses incorporated a horizontal seismic coefficient of 0.083g for Section M

and a horizontal seismic coefficient of 0.104 for Sections A and X.

The water level in the LAl for the seismic loading analysis was set to EL 5,275.2 feet to match
the long-term, maximum storage pool. Drained shear strengths expressed as effective cohesion

and friction angles, as summarized in Table 1, were used to define the strengths for free-
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draining soils (bottom ash) and the sensitive fines beneath the Section X toe buttress. The
sensitive fines are potentially susceptible to liquefaction during the seismic event; the stability
of the embankment under the reduced strength conditions caused by liquefaction of the
sensitive fines is evaluated in the liquefaction loading case. Undrained shear strengths
expressed as total cohesion and friction angles, as summarized in Table 1, were used for low-
permeability soils (embankment fill, weathered shale) for the seismic loading condition based
on Corps of Engineers recommendations (USACE, 2003).

Liguefaction Loading

A liquefaction triggering analysis was performed for the North Toe Buttress (Section X), as part
of the 5280 Lift Design (URS, 2012). The CPT-based empirical liquefaction analysis indicated that
lenses of the saturated fly ash with the potential to liquefy during the design earthquake are
present in CPT soundings 8 through 13, 15, 16, and 17. The liquefiable materials were generally
only thin lenses of materials identified by the Soil Behavior Type as sensitive fines (“clay-like”

behavior classification).

The liquefaction triggering analysis results were based on the use of a relatively conservative
Ky correction factor of 0.2 versus the recommended value of 0.9. The empirical analyses
indicate significantly fewer and thinner lenses of liquefiable materials when the recommended
Ky correction factor of 0.9 is used (URS, 2012). However, these empirical methods are based on
natural geo-materials and not man-made materials like fly ash. A fact that is further supported
by the discrepancy of the soil behavior classification of “clay-like” assigned by the CPT
soundings versus the index property testing and general knowledge of the fly ash material that
indicates that fly ash is a non-cohesive fine grained material. Therefore, a laboratory
liqguefaction triggering evaluation was performed using cyclic Direct Simple Shear (DSS) strength
testing (URS, 2012).

The results of two cyclic DSS tests on pluviated samples indicated that under the maximum
cyclic stress ratio (CSR) calculated in the empirical liquefaction analyses, the saturated fly ash in
the North Toe Buttress area did not undergo liquefaction. However, two of the four specimens
subjected to cyclic DSS tests exhibited contractive behavior, indicating they would be

susceptible to liquefaction though they did not actually liquefy (URS, 2012).

B-20
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Based on the results of the empirical analyses and the two cyclic DSS tests, the potential for
liguefaction at the design earthquake magnitude is low but cannot unequivocally be stated that
the saturated fly ash will not liquefy during the design earthquake for the project (URS, 2012).
Consequently, the liquefaction loading condition was evaluated for Section X at the North Toe

Buttress.

The water level in the LAl for the liquefaction loading analysis was set to EL 5,275.2 feet to
match the long-term, maximum storage pool. The potentially liquefiable materials in the
section were designated as the sensitive fines below the phreatic surface. Drained shear
strengths expressed as effective cohesion and friction angles, as summarized in Table 1, were
used to in the anlaysis, except for the potentially liquefiable sensitive fines which used a

residual shear strength ratio of 0.05.

6 ANALYSIS RESULTS AND CONCLUSIONS

The safety factor assessment output figures are presented in Attachment B. Table 2 summarizes

the results of the safety factor assessment.

Table 2 — Safety Factor Results

. Calculated Factor of Safety
Required Section A Section M Section X
Loading Condition Factor of ection ection ection
Safety West South North Toe
Embankment Embankment Buttress
Long-term, maximum storage pool 1.50 2.17 1.55 2.47
Maximum surcharge pool 1.40 2.08 1.55 2.41
Seismic 1.00 1.35 1.27 1.71
Liquefaction 1.20 -- -- 1.90
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PSH Deaggregation on NEHRP BC rock

CWTP 108.475° W, 36.692 N.

™ Peak Horiz. Ground Accel.>=0.05895 ¢

Ann. Exceedance Rate .406E-03. Mean Return Time 2475 years
Mean (R,M,g;) 97.1 km, 5.85, 0.32

Modal (R,M.,gy) = 19.1 km, 4.80, -0.85 (from peak R,M bin)

Modal (R,M,e*) =124.3 km, 6.21, 1 to 2 sigma (from peak R,M,e bin)
Binning: DeltaR 25. km, deltaM=0.2, Deltae=1.0
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ATTACHMENT B

SLOPE/W Output Figures
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Slope Stability Analysis Figure 1) Long-Term, Maximum Storage Pool
Section A (West Embankment) File Name: Section A.gsz
Lined Ash Impoundment Date: 7/13/2016

p Method: Spencer
Four Corners Power Plant
Fruitland, New Mexico
Arizona Public Service

Factor of Safety: 2.17

Material Unit Cohesion: Friction
Type: Weight: Angle:
Compacted Bottom Ash 75.1 pcf 0 psf 42°
?ste: 6 of the analveie <hown baced Existing Fly Ash (Top) 90 pcf 0 psf 30°
e results o € analysis shown here are baset o
on available subsurfac); information, laboratory New Fly ASh 90 pCf 304 pSf 0
test results, and approximate soil properties. Compacted C|ay 125 pcf 300 psf 20 °
N ti be mad ding th .
continuity of subsurface conditions between Weathered Shale (Native Ground) 120 pef 500 psf 30°
the borings. Existing Fly Ash (Bottom) 90 pcf 0 psf 28°
Compacted Bottom and Fly Ash 90 pcf 0 psf 35°
2.17 Maximum Storage Pool
5200 [ J 5,280 Feet Crest El. Water Surface EL = 5275.2 feet
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Elevation (Feet)

5,265

5,240

5,215
N

5,190

Slope Stability Analysis

Section A (West Embankment)

Lined Ash Impoundment

Four Corners Power Plant
Fruitland, New Mexico
Arizona Public Service

Note:

The results of the analysis shown here are based
on available subsurface information, laboratory
test results, and approximate soil properties.

No warranties can be made regarding the
continuity of subsurface conditions between

the borings.

5,290
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Figure 2) Maximum Surcharge Pool

File Name: Section A.gsz
Date: 7/13/2016
Method: Spencer

Factor of Safety: 2.08

Material

Type:

Compacted Bottom Ash

Existing Fly Ash (Top)

New Fly Ash

Compacted Clay

Weathered Shale (Native Ground)
Existing Fly Ash (Bottom)
Compacted Bottom and Fly Ash

5,280 Feet Crest El.

Unit
Weight:
75.1 pcf
90 pcf
90 pcf
125 pcf
120 pcf
90 pcf
90 pcf

Cohesion:

0 psf
0 psf
304 psf
300 psf
500 psf
0 psf
0 psf

Friction
Angle:
42 °
30°
0°
20°
30°
28°
35°

Maximum Surcharge Pool

Water Surface EL = 5277.2 feet
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Slope Stability Analysis Figure 3) Seismic Loading

Section A (West Embankment) E"‘t* Nf;z:;zséi‘g“o” A.gsz
. ate:

Lined Ash Impoundment Method: Spencer

Four Corners Power Plant

Fruitland, New Mexico

Arizona Public Service

Factor of Safety: 1.35

Material Unit Cohesion: Friction
Type: Weight: Angle:
Compacted Bottom Ash 75.1 pcf 0 psf 42°
?ste: s of the analveie <hown b baced Existing Fly Ash (Top) 90 pcf 0 psf 30°
e results o € analysis shown here are baset o
on available subsurfac); information, laboratory New Fly ASh 90 pCf 304 pSf 0
test results, and approximate soil properties. Compacted C|ay 125 pcf 300 psf 20 °
N ti be mad ding th .
continuiy of subsurface conditions between Weathered Shale (Native Ground) 120 pef 500 psf 30°
the borings. Existing Fly Ash (Bottom) 90 pcf 0 psf 28°
Compacted Bottom and Fly Ash 90 pcf 0 psf 35°
Horz Seismic Coef.: 0.104
1.35 Maximum Storage Pool
5 290 ® 5,280 Feet Crest El. Water Surface EL = 5275.2 feet
4 ‘A
[N Ll
5,265 ﬁi@&!"
New Fly Ash
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5,190
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Elevation (Feet)

5,225

5,200

5,175

5,150

5,125

Slope Stability Analysis
Section M (South Embankment)
Lined Ash Impoundment

Four Corners Power Plant

Fruitland, New Mexico
Arizona Public Service

Note:

The results of the analysis shown here are based
on available subsurface information, laboratory
test results, and approximate soil properties.

No warranties can be made regarding the
continuity of subsurface conditions between

the borings.
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Figure 4) Long-Term, Maximum Storage Pool

File Name: Section M.gsz
Date: 7/13/2016
Method: Spencer

Factor of Safety: 1.55

Material

Type:

Compacted Bottom Ash

Existing Fly Ash (Top)

New Fly Ash

Compacted Clay

Weathered Shale (Native Ground)
Existing Fly Ash (Bottom)
Compacted Bottom and Fly Ash
Drain Sand

5280 Feet Crest El.

Compacted Bottom Ash

Unit
Weight:
75.1 pcf
90 pcf
90 pcf
125 pcf
120 pcf
90 pcf
90 pcf
110 pcf

Cohesion:

0 psf
0 psf
304 psf
300 psf
500 psf
0 psf
0 psf
0 psf

Friction
Angle:
42 °
30°
0°
20°
30°
28°
35°
30°

Maximum Storage Pool
Water Surface EL = 5275.2 feet
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Elevation (Feet)

Slope Stability Analysis
Section M (South Embankment)
Lined Ash Impoundment

Four Corners Power Plant
Fruitland, New Mexico
Arizona Public Service
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Figure 5) Maximum Surcharge Pool

File Name: Section M.gsz
Date: 7/13/2016
Method: Spencer

Factor of Safety: 1.55

B-31

Material Unit Cohesion: Friction
Type: Weight: Angle:
Compacted Bottom Ash 75.1 pcf 0 psf 42°
Existing Fly Ash (Top) 90 pcf 0 psf 30°
New Fly Ash 90 pcf 304 psf 0°
Note: Compacted Clay 125 pcf 300 psf 20°
The results of the analysis shown here are based Weathered Shale (Native Ground) 120 pcf 500 pSf 30°
ilable subsurface inf tion, laborat . o
test results, and approximate soil properties. Existing Fly Ash (Bottom) 90 pef 0 psf 28
No V\{arr_amiefs can bef made reg_r?\rding the Compacted Bottom and |:|y Ash 90 pCf 0 pSf 35°
fﬁ;gz:%: subsurface conditions between Drain Sand 110 pCf 0 psf 30°
Maximum Surcharge Pool
.@ Water Surface EL = 5277.2 feet
5,300 5280 Feet Crest El.
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Elevation (Feet)

5,225

5,200

5,175

5,150

5,125

Slope Stability Analysis
Section M (South Embankment)
Lined Ash Impoundment

Four Corners Power Plant
Fruitland, New Mexico
Arizona Public Service

Note:

The results of the analysis shown here are based
on available subsurface information, laboratory
test results, and approximate soil properties.

No warranties can be made regarding the
continuity of subsurface conditions between

the borings.

Horz Seismic Coef.: 0.083
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Figure 6) Seismic Loading
File Name: Section M.gsz
Date: 7/13/2016

Method: Spencer

Factor of Safety: 1.27

Material

Type:

Compacted Bottom Ash

Existing Fly Ash (Top)

New Fly Ash

Compacted Clay

Weathered Shale (Native Ground)
Existing Fly Ash (Bottom)
Compacted Bottom and Fly Ash
Drain Sand

5280 Feet Crest El.

Compacted Bottom Ash

Unit
Weight:
75.1 pcf
90 pcf
90 pcf
125 pcf
120 pcf
90 pcf
90 pcf
110 pcf

Cohesion:

0 psf
0 psf
304 psf
300 psf
500 psf
0 psf
0 psf
0 psf

4=

Friction
Angle:

42 °
30°
0°
20°
30°
28°
35°
30°

Maximum Storage Pool
Water Surface EL = 5275.2 feet
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Elevation (Feet)

Slope Stability Analysis

Section X (North Toe Buttress)

Lined Ash Impoundment

Four Corners Power Plant

Fruitland, New Mexico
Arizona Public Service

Note:

The results of the analysis shown here are based
on available subsurface information, laboratory
test results, and approximate soil properties.

No warranties can be made regarding the
continuity of subsurface conditions between

the borings.

Maximum Storage Pool

Water EL = 5275.2 feet
5,300 —

5,280 pi=
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Figure 7) Long-Term, Maximum Storage Pool

File Name: Section X - Static.gsz
Date: 7/12/2016
Method: Spencer

Factor of Safety: 2.47

Material

Type:

Compacted Bottom Ash
Existing Fly Ash (Top)

New Fly Ash

Compacted Clay

Weathered Shale (Native Ground)
Existing Fly Ash (Bottom)
Compacted Bottom and Fly Ash
Sensitive Fines (Drained)
Buttress

5280 Feet Crest El.

5,260

5,240 New Fly Ash

5,220
5,200
5,180
5,160
5,140
5,120

Unit
Weight:
75.1 pcf
90 pcf
90 pcf
125 pcf
120 pcf
90 pcf
90 pcf
80 pcf
75 pcf

Cohesion:

0 psf
0 psf
304 psf
300 psf
500 psf
0 psf
0 psf
0 psf
0 psf

20 ft High Buttress/Surcharge

Friction

Angle:
42 °
30°
0°
20°
30°
28 °
35°
18.5°
20°

5,100 | |
0

700 800 900
Distance (Feet)
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Elevation (Feet)

Slope Stability Analysis

Section X (North Toe Buttress)

Lined Ash Impoundment

Four Corners Power Plant

Fruitland, New Mexico
Arizona Public Service

Note:

The results of the analysis shown here are based
on available subsurface information, laboratory
test results, and approximate soil properties.

No warranties can be made regarding the
continuity of subsurface conditions between

the borings.

Maximum Surcharge Pool
Water EL =5277.2 feet

5,260
5,240
5,220
5,200
5,180

L New Fly Ash

Final Summary Report

Figure 8) Maximum Surcharge Pool

File Name: Section X - Static.gsz

Date: 7/12/2016
Method: Spencer

Factor of Safety: 2.41

Material

Type:

Compacted Bottom Ash
Existing Fly Ash (Top)

New Fly Ash

Compacted Clay

Weathered Shale (Native Ground)
Existing Fly Ash (Bottom)
Compacted Bottom and Fly Ash
Sensitive Fines (Drained)
Buttress

SAARRERRAREERRERERRE y S0 Fect crest &L

Unit
Weight:
75.1 pcf
90 pcf
90 pcf
125 pcf
120 pcf
90 pcf
90 pcf
80 pcf
75 pcf

Cohesion:

0 psf
0 psf
304 psf
300 psf
500 psf
0 psf
0 psf
0 psf
0 psf

20 ft High Buttress/Surcharge

Friction

Angle:
42 °
30°
0°
20°
30°
28 °
35°
18.5°
20°
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Elevation (Feet)

Slope Stability Analysis

Section X (North Toe Buttress)

Lined Ash Impoundment

Four Corners Power Plant

Fruitland, New Mexico
Arizona Public Service

Note:

The results of the analysis shown here are based
on available subsurface information, laboratory
test results, and approximate soil properties.

No warranties can be made regarding the
continuity of subsurface conditions between

the borings.

Horz Seismic Coef.: 0.104

Maximum Storage Pool

Water EL =5275.2 feet
5,300 —
5,280 pi==
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Figure 9) Seismic Loading

File Name: Section X - Seismic.gsz

Date: 7/12/2016
Method: Spencer

Factor of Safety: 1.71

Material

Type:

Compacted Bottom Ash
Existing Fly Ash (Top)

New Fly Ash

Compacted Clay

Weathered Shale (Native Ground)
Existing Fly Ash (Bottom)
Compacted Bottom and Fly Ash
Sensitive Fines (Drained)
Buttress

5280 Feet Crest El.

5,260

5,240 New Fly Ash

5,220
5,200
5,180
5,160
5,140
5,120

Unit
Weight:
75.1 pcf
90 pcf
90 pcf
125 pcf
120 pcf
90 pcf
90 pcf
80 pcf
75 pcf

Cohesion:

0 psf
0 psf
304 psf
300 psf
500 psf
0 psf
0 psf
0 psf
0 psf

20 ft High Buttress/Surcharge

Friction

Angle:
42 °
30°
0°
20°
30°
28 °
35°
18.5°
20°

5,100 | |
0

700 800 900
Distance (Feet)
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Elevation (Feet)

Slope Stability Analysis

Section X (North Toe Buttress)

Lined Ash Impoundment

Four Corners Power Plant

Fruitland, New Mexico
Arizona Public Service

Note:

The results of the analysis shown here are based
on available subsurface information, laboratory
test results, and approximate soil properties.

No warranties can be made regarding the
continuity of subsurface conditions between

the borings.

Maximum Storage Pool
Water EL = 5275.2 feet
5,300 —
5,280 pi=

5,260 [—

5,240 — New Fly Ash

5,220 |—
5,200
5,180

5,160 frm === === == e m e e

5,140
5,120 |—

Compacted Bottom A:
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Figure 10) Liquefaction Loading

File Name: Section X - Post-Seismic.gsz

Date: 7/12/2016
Method: Spencer

Factor of Safety: 1.90

Material

Type:

Compacted Bottom Ash
Existing Fly Ash (Top)

New Fly Ash

Compacted Clay

Weathered Shale (Native Ground)
Existing Fly Ash (Bottom)
Compacted Bottom and Fly Ash
Sensitive Fines (Drained)
Buttress

Sensitive Fines (Liquefaction)

5280 Feet Crest El.

N LSS

Weathered Shale (Native Ground)

Unit
Weight:
75.1 pcf
90 pcf
90 pcf
125 pcf
120 pcf
90 pcf
90 pcf
80 pcf
75 pcf
80 pcf

Cohesion:

0 psf
0 psf
304 psf
300 psf
500 psf
0 psf
0 psf
0 psf
0 psf

20 ft High Buttress/Surcharge
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