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Certification Statement

Certification Statement for:

e 40 CFR § 257.74(a)(2)(ii) — Initial Hazard Potential Classification for New CCR Surface impoundments
e 40 CFR § 257.74(d)(3) — Initial Structural Stability Assessment for New CCR Surface Impoundments
e 40 CFR § 257.74(e)(2) — Initial Safety Factor Assessment for New CCR Surface Impoundments

CCR Unit: Arizona Public Service Company; Four Corners Power Plant; Return Water Pond

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 initial hazard
potential classification, initial structural stability assessment, and initial safety factor assessment was conducted in accordance
with the requirements of 40 CFR § 257.74.

Alexander W. Gourlay, P.E.

Printed Name

June 1, 2020

Date

June 2020
AECOM Job No. 60596770



AECOM Final Summary Report 1-1
Structural Integrity Assessment
Return Water Pond
Four Corners Power Plant
Arizona Public Service

1 Introduction

Arizona Public Service Company (APS) contracted AECOM to assist in the initial structural integrity assessment of the Return
Water Pond (RWP), a new coal combustion residual (CCR) surface impoundment facility with two cells (labeled the “FGD Cell”
and the “RWP Cell” but collectively referenced as the RWP) at the Four Corners Power Plant (FCPP) on the Navajo Nation in
Fruitland, New Mexico. Figure 1-1 shows the location of the RWP at the FCPP.

1.1 Report Purpose and Description

The purpose of this report is to document the initial structural integrity assessment for the RWP. The RWP is a new CCR surface
impoundment owned and operated by APS. In 2015, the United States Environmental Protection Agency (EPA) finalized Federal
Rule 40 Code of Federal Regulations (CFR) § 257.74 (EPA 2015) regulating CCRs under subtitle D of the Resource
Conservation and Recovery Act (RCRA) (the Rule). As part of this Rule, owners and operators of new CCR surface
impoundments must complete initial structural integrity assessments to document the hazard potential classification; document
whether the design, construction, operation, and maintenance of the CCR unit is consistent with recognized and generally
accepted good engineering practices for the maximum volume of CCR and CCR wastewater which can be impounded therein;
and document whether the calculated factors of safety in the initial safety factor assessment achieve the minimum safety factors
in the CCR Rule.

1.2 EPA Regulatory Requirements

Pursuant to 40 CFR § 257.74 (EPA 2015), an initial structural integrity assessment must be performed for each new CCR surface
impoundment. The assessment must address the following elements:

e Periodic Hazard Potential Classification Assessment (40 CFR 8§ 257.74(a)(2)) — The owner or operator of the CCR unit
must conduct initial and periodic hazard potential classification assessments of the CCR unit, document the hazard
potential classification, and document the basis for the hazard potential classification.

e Emergency Action Plan (EAP) (40 CFR §257.74(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 new CCR units, such as the RWP, that have a height of five feet or
more and a storage volume of 20 acre-ft (ac-ft) or more, or have a height of 20 feet or more:

e History of Construction (40 CFR § 257.74(c)) — Compile the design and construction plans for the CCR unit.

e Periodic Structural Stability Assessment (40 CFR § 257.74(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 § 257.74(e)) — Document whether the calculated factors of safety for the
CCR unit achieve the minimum safety factors for the critical cross section of the embankment under the end-of-
construction loading condition; the long-term, maximum storage pool loading condition; the maximum surcharge pool
loading condition; the seismic loading condition; and the post-earthquake loading condition for dikes constructed of
soils that have susceptibility to liquefaction.

The owner or operator of new CCR surface impoundments, such as the RWP, must complete the initial assessments completed
prior to the initial receipt of CCR in the unit. The owner or operator of the CCR unit must conduct and complete the periodic
assessments every five years.
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1.3 Report Organization

This report is organized into the following sections:

Report Section Applicable CFR 40 Part 257 Citation

e  Section 1 — Introduction

e Section 2 — Hazard Potential Classification § 257.74(a)(2) Initial hazard classification assessment
e Section 3 — History of Construction § 257.74(c)(1) History of construction

e  Section 4 — Structural Stability Assessment § 257.74(d) Periodic structural stability assessment

e Section 5 — Safety Factor Assessment § 257.74(e) Periodic safety factor assessment

e Section 6 — Conclusions

e Section 7 — Limitations

e Section 8 — References

e Figures

e Appendix A — Record Drawings

e Appendix B — Safety Factor Calculation

e Appendix C — Elevation-Area-Capacity Curves
e Appendix D — Construction Specifications

e Appendix E — Operations & Maintenance
Information

1.4 Facility Description

The FCPP is an electric generating station located within the Navajo Nation, near Fruitland, New Mexico. The FCPP is operated
by APS and owned by a consortium of utility companies. The FCPP consists of two coal-fired electrical generating units, Units
4 and 5. Units 1, 2, and 3 ceased generation in 2013 and were then decommissioned. The two generating units are cooled by
water from Morgan Lake, a man-made reservoir located immediately north of the Plant. Five existing CCR units are located at
the FCPP: the Combined Waste Treatment Pond (CWTP) located immediately east of the Plant; the Lined Ash Impoundment
(LAI) located approximately 1 mile west of the Plant; the Lined Decant Water Pond (LDWP) located approximately 1.5 miles
west of the Plant and adjacent to the LAI; the Return Water Pond (RWP) located approximately 0.5 miles west of the Plant; and
the Dry Fly Ash Disposal Area (DFADA), a landfill located approximately 2 miles southwest of the Plant and south of the LAI.
Figure 1-1 shows the location of the RWP.

The RWP was constructed in 2019. The RWP cell will be used as a storage facility for water pumped from the LDWP and Pond
3 pump house. The FGD cell will be used to store small or emergency discharges from the Plant FGD system.

The RWP is a geosynthetic-lined dike with 3 horizontal : 1 vertical (3H:1V) upstream and downstream slopes constructed using
processed weathered shale and sandstone material from the excavation footprint. The dike crest width is 20 feet and the
maximum height is approximately 12 feet. The RWP liner system consists of a primary 60-mil HDPE geomembrane liner, a
drainage geonet, a secondary 60-mil HDPE geomembrane liner, a geosynthetic clay liner (GCL), and a prepared subgrade
(scarified, proof-rolled, and compacted). The RWP has a surface area of 5.13 acres and a storage capacity of 38.6 ac-ft (at
elevation 5379 feet).

June 2020
AECOM Job No. 60596770



AECOM Final Summary Report 241
Structural Integrity Assessment
Return Water Pond
Four Corners Power Plant
Arizona Public Service

2 Hazard Potential Classification

40 CFR § 257.74(a) requires the owner or operator of the CCR unit to complete an initial hazard potential classification prior to
the initial receipt of CCR in the unit and periodic hazard potential classification assessments of the CCR unit every five years.
This document is intended to meet the criteria for the initial hazard potential classification.

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 on 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.

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
owner’s property.

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.

The hazard potential of the RWP was assessed qualitatively per the above definitions. The qualitative assessment process is
generally performed in a step-wise manner by first determining whether the CCR unit could be classified as low hazard potential
based on immediately obvious factors such as proximity to property lines and/or surface water bodies. If the CCR unit does not
meet the criteria for the low hazard potential classification, the structure is assessed to determine whether it meets the criteria
for the high hazard potential classification. The potential for loss of human life differentiates between high and significant hazard
potential in the CCR Rule; therefore, if the CCR unit does not meet the criteria for high hazard potential, it would be classified
as a 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 RWP,
where inundation is likely in the event of a release. The RWP has a storage capacity of 38.6 ac-ft and a maximum embankment
height of approximately 12 feet. The impoundment’s position downstream of on-site office facilities, the FHI trailers, and the Four
Corners Power Plant (FCPP) significantly reduces human exposure to an embankment failure. Affected facilities downstream of
the RWP are the ash disposal areas on the Plant lease property. The nearest downstream body of water is the Chaco River,
approximately 1.6 miles west of the RWP. Due to the presence of the existing ash disposal areas and surface water diversion
facilities, water from the RWP is not likely to reach the Chaco River in the event of a complete embankment failure.

2.2 Hazard Potential Classification Results

Inspection of the RWP and its immediate surroundings relative to property lines, surface water bodies, and structures that could
potentially be impacted by a release indicate that the failure or mis-operation of the RWP is not likely to cause loss of human life
and that any economic and environmental losses incurred due to such a failure would be principally limited to the Plant property.
Therefore, the RWP meets the criteria for a “Low Hazard Potential CCR Surface Impoundment” on the premise that a “failure or
mis-operation” of the RWP will result in “no probable loss of human life and low economic and/or environmental losses”.
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3 History of Construction

40 CFR § 257.74(c)(1) requires the owner or operator of the CCR unit to compile the design and construction plans for the
CCR unit. This section is intended to meet the requirement for the compilation of the design and construction plans for the
CCR unit.

3.1

Methodology

AECOM reviewed the construction and record documents for information regarding the history of construction for the RWP.
Per the Rule, the compiled history of construction is to include, to the extent feasible, the following information:

vi.
vii.

viii.

Xi.
Xii.

3.2

Information identifying the CCR Unit, its purpose and the name and address of the owner/operator;
The location of the CCR unit on the most recent USGS or another topographic map;

A statement of the purpose for which the CCR unit is being used;

Name and size of the watershed within which the CCR unit is located;

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

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

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

Area-capacity curves for the CCR unit;

A description of spillway and diversion design features;

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

Any record of knowledge of structural instability.

RWP Construction Summary

The RWP construction information is summarized in Table 3-1:

June 2020
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Table 3-1. History of Construction for the RWP
Item As-Constructed/ Current Comments Reference Document(s)
Arizona Public Service Company (APS):
(i) Name and Address of Owner | 400 North 5" Street --- ---
Phoenix, Arizona 85004
(i) Name associated with the . .
CCR unit Return Water Pond (RWP)
The RWP does not meet the
. requirements to be .
(i) State ID No. (none) regulated by the State of
New Mexico.
. . The Fruitland Quadrangle, the SW V4 of
(ii) Location on USGS the NE ¥ of Section 35, Township 29N, See Figure 3-1 The Fruitland Quadrangle (USGS 2017)
Quadrangle Map
Range 16W.
Temporary storage of discharges from N N
(ili) Statement of Purpose the LAl and Pond 3 pump house
(iv) Name of Watershed Chaco watershed - NRCS Rapid Watershed Assessment
(iv) Size of Watershed (ac) 2,931,265 NRCS Rapid Watershed Assessment
June 2020
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3-3

Item

As-Constructed/ Current

Comments

Reference Document(s)

Material Properties

Embankment

(v) Physical and Engineering
Properties of the
Embankment

The RWP consists of a homogeneous embankment constructed using suitable weathered
shale and sandstone excavated from the site’s footprint and broken down into sand and
clay. The engineering properties are based on laboratory tests performed on samples
collected during the test pit investigation conducted prior to construction and laboratory
tests performed on similar materials from the Dames & Moore (1990) report:

Material ysat (pef) | ¢ (psf) | ¢'() | c(psf) o)
Embankment
(Sandy Clay) 125 200 25 100 16.5
Design Values

The laboratory data are included in the RWP Stability Calculation Package included in
Appendix B. The RWP embankment was compacted to 100% of the maximum dry
density as defined by ASTM D 698.

RWP Construction
Specifications (AECOM
2018)

RWP Stability Calculation
Package (Attachment B)

(vi) Construction
Specifications (Embankment)

o

o

o

Constructed between June 2019 and September 2019

Fill lift thickness = 8 inches (maximum compacted thickness)
Minimum degree of compaction = 100% of the Standard Proctor
Minimum field test frequency

1 field density test (ASTM D 1556 or ASTM D 6938) per lift for every 5,000
square feet of embankment

1 particle size distribution and gradation analysis (ASTM D 422) for each
source

1 moisture/density test (ASTM D 698) for every 5,000 cubic yards of
material placed

1 Atterberg limits test (ASTM D 4318) for every 5,000 cubic yards of
material placed

RWP Construction
Specifications (AECOM
2018)
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3-4

Item

As-Constructed/ Current

Comments

Reference Document(s)

Foundation

(v) Physical and Engineering
Properties of the Foundation

The RWP foundation was observed to be composed primarily of weathered shale and
sandstone during the 2018 test pit excavation and 2019 construction. Based on AECOM’s
experience with the weathered shale underlying the ash disposal area at the Plant, the
foundation material for the RWP was assumed to consist entirely of weathered shale with
the following properties:

Material vsat (pcf) ¢ (psf) | ¢ () ¢ (psf) )
Native Ground
Design Values 120 - - 500 30

The RWP was constructed on a subgrade scarified and compacted to 95% of the
maximum dry density as defined by ASTM D 698.

LAI Engineering Design
Report (URS, 2012)

RWP Stability Calculation
Package (Attachment B)

(vi) Construction
Specifications (Foundation)

The specifications for structural fill are Pl < 10, the largest particles should be no
greater in dimension than %% the thickness of the compacted lift, and be within the
following gradation:

Sieve Percent Passing (By Weight
6 inches 100

No. 3 30-70
No. 200 0-12

Subgrade was compacted and proofrolled to identify soft spots or other deficiencies
prior to filling and placing. Proofrolling was repeated until successful. Unsuitable
material was overexcavated an additional 6 inches in areas with failing proofroll tests.
Areas beneath the embankment were overexcavated 12 inches, then scarified and
compacted an additional 12 inches.
Fill lift thickness = 8 inches (maximum compacted thickness)
Minimum degree of compaction for scarified subgrade = 95% of the Standard Proctor
Minimum field test frequency
o 1 oven-dry moisture content (ASTM D 2216/ASTM D 4643) for every
200,000 square feet of subgrade and every 10 nuclear density tests
o0 1 particle size distribution and gradation analysis (ASTM D 422) for every
200,000 square feet and every noticeable material change
o 1 moisture/density test (ASTM D 698) for every 200,000 square feet of
material tested and every noticeable material change
0 1 sand cone test (ASTM D 1556) for every 10 nuclear density tests
o0 1in-place nuclear density test (ASTM D 6938) for every 50,000 square feet
of subgrade
o 1 Atterberg limits test (ASTM D 4318) for every 200,000 square feet and
noticeable material change

RWP Construction
Specifications (AECOM
2018)
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ltem As-Constructed/ Current Comments | Reference Document(s)

The RWP Record Drawings are included in Appendix A. Sheet 13 shows the Dead Pool
Storage up to EL 5370.55 feet, the Operational Storage up to EL 5372.20 feet, 30 days of
Outage Storage up to EL 5379.00 feet, and 2.1 feet of freeboard above the Outage
Storage. The RWP has no upstream run-on and is sized for the 100-year, 24-hour rainfall
event.

The RWP may impound FGD slurry if needed; however, the RWP is not intended to be a - -
holding pond for FGD slurry.

Features that could adversely affect operation of the CCR unit are the relative inflexibility
of the system to support large volumes of water in the event of upset conditions at the
Plant and leaks in the lower portion of the liner that would require the pond to be emptied
to complete repairs.

(vii) Detailed Dimensional
Drawings

(viii) Type and Purpose of

. The RWP does not have any instruments associated with it. - -
Instrumentation

(ix) Area-Capacity Curves Elevation-area-capacity curves are included as Appendix C.

(x) Spillway Description and | The RWP does not have a spillway. Inflow is directly controlled by Plant personnel.

Diversion Design Features, | The RWP is a rectangular diked embankment with no upstream run-on; therefore, there - ---
Capacities, and Calculations | are no diversion features.

(xi) Construction
Specifications and Provisions | The Construction Specifications are included as Appendix D and the Operations &
for Surveillance, Maintenance | Maintenance information is included as Appendix E

and Repair

(xii) Record of Structural

» There is no known structural instability of the CCR unit. — —
Instability
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AECOM Job No. 60596770



AECOM Final Summary Report 4-1
Structural Integrity Assessment
Return Water Pond
Four Corners Power Plant
Arizona Public Service

4 Structural Stability Assessment

40 CFR § 257.74(d) requires the owner of operator of the CCR unit to conduct initial and periodic structural stability assessments
and document whether the design, construction, operation, and maintenance of the CCR unit is consistent with recognized and
generally accepted good engineering practices for the maximum volume of CCR and CCR wastewater which can be impounded.
New CCR impoundments must be assessed for (i) stable foundations and abutments; (ii) adequate slope protection to protect
against surface erosion, wave action, and adverse effects of sudden drawdown; (iii) dikes mechanically compacted to a density
sufficient to withstand the range of loading conditions in the CCR unit; (iv) vegetated slopes of dikes and surrounding areas; (v)
spillway adequacy; (vi) hydraulic structures underlying the base of the CCR unit; (vii) stability during inundation by an adjacent
water body. This section is intended to satisfy this requirement.

4.1 Foundation and Abutments

Per the requirements of 40 CFR § 257.74(d)(1)(i), new CCR surface impoundments must be assessed for “Stable foundations
and abutments.”

The RWP was constructed between June 2019 and September 2019. The RWP is founded on native soil primarily consisting of
hard weathered shale and sandstone. The native soils and shale underlying the RWP appear to be competent materials based
on test pits excavated within the RWP footprint prior to construction; nearby well logs for LS-1, LS-2, and MW-50A (AECOM
2017); and observations during construction. Based on knowledge of the site and available geologic information, AECOM does
not believe that the presence of the RWP will cause significant differential settling across the weathered shale or sandstone
underlying the site.

The RWP was constructed by excavating the existing weathered shale and sandstone from the pond footprint and using a portion
of the excavated material to construct the perimeter embankment. The maximum excavation for the RWP is approximately 12
feet in the vicinity of the leachate collection and recovery system (LCRS) risers in both cells. The maximum external embankment
height, measured from EL 5381 feet at the crest to approximate EL 5368.9 on the north side of the impoundment, is 12 feet.
This relatively short embankment height applies a loading of approximately 1,500 psf to the underlying shale and sandstone
foundation. Based on AECOM'’s experience with other embankments constructed on similar foundation soils at the FCPP, this
additional overburden stress is not expected to cause any significant differential or total settlement. In addition, there are no
identified geologic or geomorphologic features that could cause the area of the RWP to become unstable. Lastly, the impounded
water level in the RWP is monitored by APS personnel and APS could reduce the impounded water level if required to maintain
the safe operation of the CCR unit.

4.2 Slope Protection

Per the requirements 40 CFR § 257.74(d)(1)(ii), new CCR surface 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 RWP are lined with a primary HDPE liner, a geonet, a geosynthetic clay liner (GCL), and a secondary
HDPE liner to protect the slopes from erosion and wave action. The leak collection system and composite geosynthetic liner
system provide protection against the adverse effects of wave action and sudden drawdown by preventing impounded water
from reaching the embankment. The downstream slopes are seeded with native grasses, including warm season and cool
season grasses. Additionally, APS has a program to regularly inspect, identify, and repair any erosion rills at all its CCR units.
APS intends to regrade and recompact any areas that erode in the future.
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4.3 Dike Compaction

Per the requirements 40 CFR § 257.74(d)(1)(iii), new CCR surface impoundments must be assessed for “Dikes mechanically
compacted to a density sufficient to withstand the range of loading conditions in the CCR unit.”

The RWP embankment is composed of weathered shale and sandstone broken down into sand and clay. The RWP embankment
was compacted to 100 percent of the maximum dry density as defined by ASTM D 698 and tested in accordance with the
requirements of the project Construction Quality Assurance Plan. Embankment materials observed not to meet the compaction
criteria received additional compactive effort until either nuclear density gauge (ASTM D 6938) or sand cone test (ASTM D 1556)
data indicated conformance. Therefore, the RWP embankment appears to have been constructed with materials that were
compacted to a density sufficient to withstand the range of loading conditions in the CCR unit.

4.4 Slope Vegetation

Per the requirements 40 CFR § 257.74(d)(1)(iv), new CCR surface 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.” 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 sandy clay, was seeded with native grasses, including
warm season and cool season grasses, upon the completion of construction. The upstream slope is covered by a geosynthetic
composite liner system 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 § 257.74(d)(1)(v), new CCR surface impoundments must be assessed for “A single spillway or a
combination of spillways configured as specified in paragraph (d)(1)(v)(A) of this section. 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 RWP is sized, and APS will manage water levels within it, to contain the 100-year, 24-hour rainfall event. The RWP does
not have a spillway. The RWP has 4.6 ac-ft of deadpool storage to EL 5370.55 feet and 28.1 ac-ft of operational and outage
storage to EL 5379.00 feet. APS controls the inflow to the RWP and will manage levels so that they do not rise above EL
5379.00. The remaining 2.1 feet (to the crest EL 5381.10 feet) is reserved for storage of the 100-year, 24-hour rainfall event.

4.6 Hydraulic Structures

Per the requirements 40 CFR § 257.74(d)(1)(vi), new CCR surface 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.”

The are no hydraulic structures underlying the base of the CCR unit. There are several shallowly buried inlet and outlet pipes
for flow to and from the pond that pass through the dike of the CCR unit.

Four HDPE inlet pipes penetrate the embankment at the northwest side of the FGD Cell. These pipes are located on top of the
finished grade along the upstream and downstream slopes and pass through the embankment 1 foot below finished grade along
the crest, where they are encased in controlled low strength material (CLSM).

One HDPE inlet pipe penetrates the northwest side of the RWP Cell. The HDPE pipe is on top of the primary HDPE liner along
the upstream and downstream slopes. It passes through the embankment 1 foot below finished grade along the crest, where it
is encased in CLSM.
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The RWP outlet consists of one 6-inch diameter corrugated HDPE pipe located on top of the finished grade. The HDPE pipe is
on top of the primary HDPE liner along the upstream and downstream slopes. It passes through the embankment 1 foot below
finished grade along the crest, where it is encased in CLSM and terminates at a pump located on the downstream side of the
embankment.

Two 16-inch diameter solid wall HDPE DR17 LCRS riser pipes are installed between the primary and secondary HDPE liners
along the upstream slopes of the northernmost corners of both the FGD Cell and the RWP Cell. Each set of pipes is surrounded
by free-draining gravel (ASTM C 33 No. 67) with 6 inches of cover between the top of the pipe and the primary HDPE liner. The
free-draining gravel in the pipe trenches is a continuation of the free-draining gravel in each of the sumps, thereby allowing any
water that leaks out of the pipes to be recollected in the sump.

4.7 Downstream Water Body

Per the requirements 40 CFR § 257.74(d)(1)(vii), new CCR surface 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 RWP is located on a mesa, in an area of relatively higher elevation. There are no upstream or downstream water bodies
and therefore, no risk to structural stability of inundation of the downstream slope of the RWP by an adjacent body of water.

4.8 Other Issues

No site conditions or deficiencies have been identified that could affect the structural stability of the RWP impoundment.

4.9 Structural Stability Assessment Results

AECOM did not identify any structural stability deficiencies that would affect the structural condition of the RWP based on the
documents developed, provided, and reviewed as part of this assessment. AECOM assesses that the design and construction
of the RWP 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

40 CFR § 257.74(e) requires the owner or operator of a new CCR surface impoundment to conduct initial and periodic safety
factor assessments and document whether the calculated factors of safety achieve the minimum safety factors specified in the
Rule. As the RWP is a new CCR surface impoundment, this section summarizes the initial safety factor assessment for the CCR
unit.

5.1 Methodology and Design Criteria

Slope stability analyses were performed to document minimum factors of safety for loading conditions identified by 40 CFR §
257.74(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, in addition to
incorporating the effects of interslice forces. The analyses incorporate pore pressure distributions and strength and density
properties described in Sections 5.3 and 5.4. The complete slope stability results are presented in Appendix B.

5.2 Critical Cross-Section

The factor of safety against slope instability was calculated for the critical cross-section of the RWP embankment. 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. The RWP features 3H:1V (horizontal : vertical) upstream slopes and
3H:1V downstream slopes. A portion of the lower downstream slope is over-steepened to 2H:1V by the presence of a v-ditch at
the toe. However, the critical cross-section was assessed to be the tallest section, a 12-foot tall, 3H:1V downstream slope located
on the northern end of the site (Figure 5 of Appendix B). The embankment consists of a clay-sand mixture created using shale
and sandstone excavated from the RWP footprint.

5.3 Subsurface Stratigraphy and Material Properties

An idealized model of subsurface stratigraphic conditions for the critical cross-section was developed based on material type
correlations, previously reported material properties developed for the FCPP ash disposal area (Dames & Moore 1990 and URS
2012), and laboratory testing of the material excavated from the proposed footprint of the RWP (Appendix B). The stratigraphic
units described as follows were used to develop SLOPE/W models for each cross-section.

Compacted Embankment: The material properties for the “Compacted Embankment” were based on a mixture of shale and
sandstone anticipated to be excavated during RWP construction. The material was expected to exhibit the same properties as
the mixture of shale and sandstone recovered from test pits RWP-1 (sample REP-1) and RWP-2 (sample REP-4) during the
2018 AECOM exploration (Appendix B). The unit weight assigned to the embankment material is based on 95 percent of the
moisture-density relationship determined in the laboratory using ASTM D 698 Method B (Appendix B). The hydraulic conductivity
is based on typical values provided in Figure 8.3.2.3.1-1 of USBR Design Standards No. 13, Chapter 8: Seepage (USBR 2014).
The USBR guidance indicates clayey sand (USCS — SC) typically has a horizontal permeability between 1 x 10-6 cm/s and
1,000 x 10-6 cm/s (or 1 x 103 cm/s). This calculation package uses the higher value of 1 x 103 cm/s. The USBR (2014) suggests
that typical dams will have anisotropy (kn/kv) ratios ranging from 2 to 10. Using the USBR (2014) guidance, the compacted
embankment material is assigned an anisotropy ratio of 10 (SEEP/W accepts anisotropy inputs as kv/kn, resulting in a value of
0.1). Table 5-1 summarizes these values.

The “Compacted Embankment” drained material strength is based on the results of direct shear tests (ASTM D 3080) performed
on remolded samples recovered from test pits excavated in the footprint of the RWP as part of this project. The “Compacted
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Embankment” undrained material strength is based on triaxial compression test data from samples of compacted shale
recovered during the 1989 Dames & Moore geotechnical investigation near the current location of the RWP (Dames & Moore
1990). For the calculation package presented in Appendix B, the drained triaxial parameters are similar to the drained direct
shear parameters and the clay portion of the embankment is expected to control the undrained behavior of the homogeneous
material. The percentage of clay in the embankment varies; samples of embankment material subjected to sieve analyses
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(ASTM C 136) during construction contained between 22 and 50 percent fines. Table 5-2 summarizes these values.

Native Ground: The hydraulic conductivity properties for the “Native Ground” are based on the properties of “Weathered Shale
(Native Ground)” originally developed for the weathered shale that underlies the nearby (LAI) (URS 2012). Although the RWP
is situated on a bluff approximately 200 feet above the bottom of the LAI, the geologic history of the site and the field investigation
AECOM conducted in April 2018 indicate the shale underlying the proposed RWP embankment is similar to the shale underlying

the LAI. Table 5-1 summarizes these values.

The “Native Ground” undrained material strength is based on the properties of “Weathered Shale (Native Ground)” originally

included in the 2012 LAI Design Report (URS 2012). Table 5-2 summarizes these values.

Table 5-1. Seepage Material Properties — RWP Safety Factor Assessment

Material Properties

Saturated Unit Horizontal Horizontal
Material Unit Weight, ym Weight Hydraulic Hydraulic Anisotropy
(pcf) 2 Conductivity Conductivity (kulkn)?
(pcf)
(ft/day)’ (cmis)’
Compacted 120 195 ) 835 ox 109 o1
Embankment
Native Ground B R
(URS 2012)3 120 125 2.835x 10 1.0x10 0.1

1) SEEP/W requires a horizontal hydraulic conductivity input.

2) The hydraulic conductivity anisotropy input for SEEP/W is expressed as the ratio of vertical hydraulic conductivity to

horizontal hydraulic conductivity.
3) The Native Ground hydraulic conductivity is based on a matric suction function in which the horizontal hydraulic
conductivity at low matric suction pressures is equal to 2.835 x 107 ft/day.

Table 5-2. Strength Material Properties — RWP Safety Factor Assessment

Material Properties
Drained Strength Undrained Strength
) Moist Saturated Unit
L Unit Weight, Weight, Cohesion, | Friction | Cohesion, Friction
o Ysat c' Angle, ¢' c Angle, ¢
(pcf) (pcf) (psf) (degrees) (psf) (degrees)
Compacted 120 125 200 25 100 16.5
Embankment
Native Ground 120 125 - - 500 30
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5.4 Embankment Pore Pressure Distribution

Water levels within the embankment are anticipated to be nonexistent because of the two HDPE liners, GCL, LCRS, and typically
shallow water depth intended to be maintained in the reservoir. To produce a pore pressure distribution in the embankment, the
slope stability cross-section neglects the upstream liner system and assumes two steady-state pore pressure situations develop:
the first with the reservoir at the Operational Storage elevation (EL 5372.20 feet) and the second at the 30-Day Outage Storage
elevation (EL 5379.00 feet). Both pore pressure distributions were incorporated into the embankment loading conditions
described in Section 5.5.

5.5 Embankment Loading Conditions

Per 40 CFR § 257.74(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.

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 Operational Storage level. The loading
condition uses shear strengths expressed as effective stress and with pore water pressures that correspond to the long-term
condition.

For the RWP, the safety factor for the long-term, maximum storage pool was calculated for the reservoir level at EL 5372.20 feet
as shown in the Record Drawings (Appendix A).

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 RWP, the safety factor for the maximum surcharge pool was calculated for the 30-Day Outage Storage level at EL
5379.00 feet.

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 which incorporates the effects of seismic wave propagation through the top 100 feet in the soil
profile above bedrock, and calculate the adjusted for Site Class effects, PGAw;
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3. Calculate the maximum transverse acceleration at the crest of the embankment, PGAcrest, using the PGAwm from step
two; and

4. Adjust the PGAcrest 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 0.102g.

The phreatic conditions in the RWP for the seismic loading analysis were set to EL 5379.00 feet to match the maximum surcharge
pool. For the seismic loading condition, total shear strength parameters summarized in Table 5-2 were used because it is
anticipated that the embankment would behave in an undrained manner due to the relatively rapid loading induced during the
seismic event.

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.

Based on construction documentation and weathered rock materials described in nearby well logs, the weathered shale and
sandstone underlying the RWP is not susceptible to liquefaction and the liquefaction factor of safety is not calculated.

5.6 Safety Factor Assessment Results

Table 5-3 summarizes the results of the safety factor analysis for the RWP. The safety factor calculation presented in Appendix
B includes a more detailed discussion of the results.

Table 5-3. Summary of Calculated Safety Factors

. . Required Factor
Loading Condition of Safety" Calculated Factor of Safety
3.40 (Upstream)
Long-term, Maximum Storage Pool 1.50
3.11 (Downstream)
4.36 (Upstream)
Maximum Surcharge Pool 1.40
2.69 (Downstream)
1.93 (Upstream)
End-of-Construction 1.30
1.77 (Downstream)
1.53 (Upstream)
Seismic 1.00
1.11 (Downstream)

Note: (1) From 40 CFR § 257.74(e)(1)(i) through (iv) (EPA 2015)

The calculated factors of safety for the three critical cross-sections along the RWP Perimeter Embankment exceed the
required minimum values for the long-term, maximum storage pool; the maximum surcharge pool; and the seismic (pseudo-
static) 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
RWP at the FCPP.

The RWP is classified as a Low Hazard Potential CCR surface impoundment.
The RWP embankment is founded on a stable foundation consisting of weathered shale and sandstone.

The RWP embankment has two HDPE liners, a GCL, and an LCRS on the upstream slope. The downstream slopes
are vegetated with native grasses. In addition, APS has a regular program of inspection and repair of erosion rills.

The RWP embankment was mechanically compacted to a density sufficient to withstand the range of loading
conditions anticipated at the site.

The RWP has 2 feet of freeboard (8.2 ac-ft) to contain the 100-year, 24-hour rain event in addition to 23.2 ac-ft of
storage for Plant outages, and 4.9 ac-ft of operational storage. The 100-year, 24-hour rain event consists of only
direct precipitation since there are no upstream structures.

Factors of safety greater than the minimum values required by the CCR Rule were calculated for the critical cross-
section at the RWP for loading conditions associated with the maximum storage pool water level, maximum
surcharge pool water level, and design level seismic event.

Based on review of available records concerning the RWP 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 is based on available information identified in the Reference Section of
this report. 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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FOUR CORNERS POWER PLANT STREET ADDRESS:

COUNTY ROAD 6675
FRUITLAND, NM 87416

IN CASE OF EMERGENCY AT FOUR CORNERS

POWER PLANT CALL 505-598-8311 OR 3911
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N.T.S.

SAFETY

1. WORKING SAFELY IS A CONDITION OF EMPLOYMENT AT ARIZONA PUBLIC SERVICE (APS). IT IS
EXPECTED THAT ALL PERSONS ON SITE WILL FOLLOW THE APS PROCESSES, POLICIES, AND

PROCEDURES.

2. CONTRACTORS ARE RESPONSIBLE FOR THE SAFE AND HEALTHFUL PERFORMANCE OF WORK BY
EACH OF THEIR EMPLOYEES, SUBCONTRACTORS, VENDORS OR SUPPORT PERSONNEL ENTERING

THE SITE.

3. MINIMUM PERSONAL PROTECTIVE EQUIPMENT (PPE) USAGE REQUIREMENTS FOR PERSONNEL AT
THE SITE SHALL INCLUDE WEARING LONG PANTS AND LONG SLEEVE SHIRTS MADE FROM NON
MELTING MATERIAL, HARD HATS, HEARING PROTECTION, ADVANCED SAFETY EYEWEAR (SPOGGLES),
APPROPRIATE GLOVES, AND SAFETY TOE BOOTS. ADDITIONAL PPE MAY BE REQUIRED TO SAFELY

PERFORM SPECIFIC TASKS.

GENERAL NOTES

1. FOUR CORNERS POWER PLANT IS A COAL FIRED GENERATING PLANT ON THE NAVAJO INDIAN

RESERVATION NEAR FRUITLAND, NEW MEXICO.

DATUM

1. NEW MEXICO WEST ZONE (3003). STATE PLANE COORDINATE SYSTEM. US SURVEY FEET. HORIZONTAL:

NORTH AMERICAN DATUM OF 1983 (NAD 83).

VERTICAL: NORTH AMERICAN VERTICAL DATUM OF 1988 (NAVD 88).

2. PRESERVE AND PROTECT EXISTING SURVEY MONUMENTS. ESTABLISH NORTHING, EASTING, AND
ELEVATIONS OF SURVEY MONUMENTS AND REPORT COORDINATES TO ENGINEER PRIOR TO

CONSTRUCTION.

CONTROL POINTS AND BENCHMARKS

DESCRIPTION

POINT NORTHING EASTING ELEVATION
EMMA  N2,066,529.495 E2,528,708.477 5382.251'
HV53 N2,070,581.505 E2,529,275.542 5331.214
HV61 N2,070,581.682 E2,520,166.590 5085.898'

REFERENCE DATA

ALUMINUM CAP
SCE BRASS CAP
SCE BRASS CAP

e THE OVERALL TOPOGRAPHIC SURVEY WAS PROVIDED BY

AERIAL MAPPING COMPANY INC. ON APRIL 14, 2014

e TOPOGRAPHIC SURVEY FOR THE PROJECT SITE WAS
PROVIDED BY SAKURA ENGINEERING AND SURVEYING
ON APRIL 11, 2018

/N
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AND MAY NOT REPRESENT THE FINAL PROJECT, AS

CONSTRUCTED, IN EVERY DETAIL. THESE RECORD DRAWINGS
HAVE BEEN PREPARED BASED ON INFORMATION SUPPLIED BY
OTHERS AND THE ENGINEER HAS NOT VERIFIED THE ACCURACY
OR COMPLETENESS OF THE INFORMATION.
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GENERAL NOTES:

1.

1.

10.

12.

13.

14.

16.

17.

18.

Bl

20.

21.

22.

ALL WORK SHALL BE PERFORMED IN A WORKMANLIKE MANNER TO THE ENTIRE
SATISFACTION OF THE OWNER AND ENGINEER AND IN ACCORDANCE WITH THE BEST
RECOGNIZED TRADE PRACTICES.

ALL WORK SHALL COMPLY WITH APPLICABLE STATE, FEDERAL, AND LOCAL CODES

AND THE PROJECT SPECIFICATIONS. ALL NECESSARY LICENSES AND/OR PERMITS
SHALL BE OBTAINED BY THE CONTRACTOR AT HIS EXPENSE.

ENGINEER SHALL BE NOTIFIED A MINIMUM OF FORTY-EIGHT (48) HOURS IN ADVANCE
OF SITE INSPECTIONS, TESTING VERIFICATIONS, AND FOR ANY OTHER PORTION OF
THE WORK REQUIRING ENGINEERS SERVICES AT THE JOB SITE.

CONTRACTOR SHALL NOTIFY ENGINEER NOT LESS THAN SEVEN (7) DAYS PRIOR TO
STARTING WORK IN ORDER THAT ENGINEER MAY TAKE NECESSARY MEASURES TO
INSURE PRESERVATION OF SURVEY MONUMENTS. CONTRACTOR SHALL NOT DISTURB
PERMANENT SURVEY MONUMENTS WITHOUT THE CONSENT OF ENGINEER AND SHALL
NOTIFY ENGINEER AND BEAR EXPENSE OF REPLACING ANY THAT MAY BE DISTURBED
WITHOUT PERMISSION. REPLACEMENT SHALL BE DONE ONLY BY A NEW MEXICO
REGISTERED PROFESSIONAL SURVEYOR. WHEN A CHANGE IS MADE IN THE FINISHED
ELEVATION OF THE PAVEMENT OF ANY ROADWAY IN WHICH A PERMANENT SURVEY
MONUMENT IS LOCATED, CONTRACTOR SHALL, AT HIS OWN EXPENSE, ADJUST THE
MONUMENT COVER TO THE NEW GRADE UNLESS OTHERWISE SPECIFIED.

CONTRACTOR SHALL READ AND MAKE CAREFUL EXAMINATION OF THE PLANS,
SPECIFICATIONS, QUANTITIES, AND MATERIALS AND SHALL VISIT THE SITE OF THE
PROPOSED CONSTRUCTION TO BECOME FAMILIAR WITH SITE CONDITIONS AND
LIMITATIONS BEFORE MAKING A PROPOSAL. CONTRACTOR SHALL MAKE ANY
INVESTIGATIONS NECESSARY TO DETERMINE THE EXTENT OF THE WORK REQUIRED TO
CONSTRUCT THE PROJECT. CONTRACTOR SHALL BE RESPONSIBLE FOR ANY AND ALL
ERRORS RESULTING FROM FAILURE TO MAKE SUCH AN EXAMINATION. ANY
INFORMATION DERIVED FROM THE MAPS, PLANS, SPECIFICATIONS, PROFILES, DRAWINGS
OR FROM ENGINEER, WILL NOT RELIEVE CONTRACTOR FROM ANY RISK OR FROM
FULFILLING THE TERMS OF THE CONTRACT.

ANY EXISTING OR NEW SITE FEATURES OR OTHER IMPROVEMENTS DAMAGED BY
CONTRACTOR DURING CONSTRUCTION SHALL BE REPAIRED BY CONTRACTOR TO EQUAL
OR BETTER CONDITION AT NO ADDITIONAL COST TO THE OWNER.

CONTRACTOR SHALL NOT INSTALL ITEMS AS SHOWN ON THE PLANS WHEN IT IS
OBVIOUS THAT FIELD CONDITIONS ARE DIFFERENT THAN SHOWN IN THE DESIGN. SUCH
CONDITIONS SHOULD BE BROUGHT TO THE ATTENTION OF THE PROJECT MANAGER. IN
THE EVENT CONTRACTOR DOES NOT NOTIFY PROJECT MANAGER, CONTRACTOR
ASSUMES FULL RESPONSIBILITY AND EXPENSE FOR ANY REVISIONS NECESSARY.

NEITHER THE OWNER, CONSTRUCTION MANAGER, NOR THE ENGINEER OF RECORD WILL
ENFORCE ANY SAFETY MEASURE OR REGULATION. CONTRACTOR SHALL DESIGN,
CONSTRUCT AND MAINTAIN ALL SAFETY DEVICES, INCLUDING TRAFFIC CONTROL AND
SHORING, AND SHALL BE SOLELY RESPONSIBLE FOR CONFORMING TO ALL LOCAL,
STATE, AND FEDERAL SAFETY AND HEALTH STANDARDS, LAWS AND REGULATIONS. IF
ANYONE IN AN AUTHORITY OR SUPERVISORY POSITION SEES ANYTHING WRONG OR A
SERIOUS LIFE THREATENING SITUATION CAUSED BY CONTRACTOR, THAT PERSON
SHALL HAVE THE RIGHT TO STOP THE JOB UNTIL SITUATION IS CORRECTED.

CONTRACTOR WILL BE RESPONSIBLE FOR ANY MONUMENTATION AND/OR BENCHMARKS
THAT WILL BE DISTURBED OR DESTROYED BY CONSTRUCTION.

CONTRACTOR SHALL ASSUME SOLE AND COMPLETE RESPONSIBILITY FOR JOB SITE
CONDITIONS DURING THE COURSE OF CONSTRUCTION OF THIS PROJECT, INCLUDING
SAFETY OF ALL PERSONS AND PROPERTY; THAT THIS REQUIREMENT SHALL APPLY
24 HOURS A DAY AND NOT BE LIMITED TO NORMAL WORKING HOURS; AND THAT
CONTRACTOR SHALL DEFEND, INDEMNIFY, AND HOLD OWNER AND ENGINEER HARMLESS
OF ANY AND ALL LIABILITY, REAL OR ALLEGED, IN CONNECTION WITH THE
PERFORMANCE OF WORK ON THE PROJECT, EXCEPTING LIABILITY ARISING FROM THE
SOLE NEGLIGENCE OF OWNER OR ENGINEER.

CONTRACTOR IS RESPONSIBLE FOR THE PROTECTION OF HIS WORK FROM RAINFALL,
STORM DRAINAGE, OR FLOOD SO THAT IT DOES NOT DELAY CONSTRUCTION OR
DAMAGE COMPLETED WORK OR DOWNSTREAM PROPERTIES THROUGHOUT
CONSTRUCTION.

QUANTITIES SHOWN ARE FOR ESTIMATING PURPOSES ONLY AND TO COMPARE AND
CANVAS BIDS. ACTUAL PAY QUANTITIES WILL BE DETERMINED IN THE FIELD FOR
AUTHORIZED CHANGES THAT AFFECT THE QUANTITIES.

CONTRACTOR SHALL BE RESPONSIBLE FOR GENERAL SAFETY DURING CONSTRUCTION.
ALL CONSTRUCTION PRACTICES AND PROCEDURES SHALL COMPLY WITH THE
PERTINENT PROVISIONS OF THE OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION

(OSHA) STANDARDS (TITLE 29, CODE OF FEDERAL REGULATIONS).

CONTRACTOR SHALL MAINTAIN A DEBRIS FREE WORK SITE. PROVIDE TRASH
RECEPTACLES FOR ALL WASTE MATERIAL INCLUDING PERSONAL WASTE SUCH AS
LUNCH BAGS.

. CONTRACTOR SHALL BE RESPONSIBLE FOR MAINTAINING THE SITE IN A NEAT AND

ORDERLY MANNER THROUGHOUT THE CONSTRUCTION PROCESS. ALL MATERIALS SHALL
BE STORED WITHIN APPROVED CONSTRUCTION AREAS.

ALL WORK SHALL BE IN ACCORDANCE WITH THE CONTRACT DOCUMENTS, WHICH
INCLUDES THESE DRAWINGS, THE PROJECT SPECIFICATIONS, AND ANY ADDITIONS AND
SUPPLEMENTS.

CONSTRUCTION ACCESS TO BE AT DESIGNATED LOCATIONS ONLY. CONTACT OWNER'S
REP. FOR SPECIFIC INSTRUCTIONS.

DISPOSAL OF UNSUITABLE MATERIAL AND ITEMS DESIGNED FOR REMOVAL WITHOUT
SALVAGE SHALL BE IN ACCORDANCE WITH LANDFILL (DISPOSAL) SITE REQUIREMENTS.

CONTRACTOR SHALL PERFORM HIS OWN SURVEY TO ESTABLISH HORIZONTAL AND
VERTICAL CONTROL FOR THE PROJECT.

WHERE NOTED ON PLANS OR DRAWINGS, COMPLY WITH THE 2014 EDITION OF THE
NEW MEXICO STATE DEPARTMENT OF TRANSPORTATION (NMDOT) STANDARD
SPECIFICATIONS FOR HIGHWAY AND BRIDGE CONSTRUCTION (STANDARD SPECS),

ANY DISCREPANCIES BETWEEN DRAWINGS AND SPECIFICATIONS SHALL BE BROUGHT
TO ENGINEERS ATTENTION FOR RESOLUTION.

CONTRACTOR SHALL KEEP ON SITE WITHIN THE PROJECT AREA THE PROJECT SAFETY
PLAN. ALL WORKERS SHALL HAVE ACCESS TO THE SAFETY PLAN AT ALL TIMES.

UTILITY NOTES:

DRAWING:

1.

CONTRACTOR TO USE EXTREME CAUTION NOT TO DISTURB OR DAMAGE EXISTING
STORM DRAIN, PIPELINES, SITE EQUIPMENT, VALVES, MANHOLES AND ALL
SUBSURFACE UTILITIES THROUGHOUT CONSTRUCTION. CONTRACTOR SHALL LOCATE
ALL SURFACE UTILITY FEATURES PRIOR TO CONSTRUCTION AND SHALL PLACE
VISIBLE MARKERS TO MARK UTILITY FEATURES NOT TO BE DISTURBED. IF DAMAGED
THEN REPAIR AT CONTRACTOR'S EXPENSE.

CONTRACTOR SHALL NOTIFY ALL APPLICABLE UTILITY COMPANIES AND COORDINATE

UTILITY LINE SPOTS AT LEAST SEVEN (7) WORKING DAYS PRIOR TO ANY DIGGING
OR EXCAVATION.

TWO (2) WORKING DAYS PRIOR TO ANY CONSTRUCTION, CONTRACTOR MUST
CONTACT LINE LOCATING SERVICES NMOC: TOLL FREE AT 1-800-321-2537 FOR
LOCATION OF EXISTING UTILITIES.

CONTRACTOR SHALL FIELD VERIFY ALL EXISTING UTILITY LOCATIONS AND SHALL
NOTIFY THE ENGINEER IMMEDIATELY OF ANY DISCREPANCIES. ALL ELECTRICAL,
TELEPHONE, CABLE TV, GAS AND OTHER UTILITY LINES, CABLES AND
APPURTENANCES ENCOUNTERED DURING CONSTRUCTION THAT REQUIRE RELOCATION
SHALL BE COORDINATED WITH THAT UTILITY, BE IT PRIVATE OR CITY OWNED.
CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATION OF ALL NECESSARY
UTILITY ADJUSTMENTS. CONTRACTOR MAY BE REQUIRED TO RESCHEDULE HIS
ACTIVITIES TO ALLOW UTILITY CREWS TO PERFORM THEIR REQUIRED WORK.

ALL UNDERGROUND UTILITIES SHOWN ON THESE DRAWINGS SHOULD BE CONSIDERED

THE INFORMATION SHOWN ON THESE DRAWINGS CONCERNING TYPE AND LOCATION OF
UNDERGROUND AND OTHER UTILITIES IS NOT GUARANTEED TO BE ACCURATE OR
ALL-INCLUSIVE. CONTRACTOR IS RESPONSIBLE FOR MAKING HIS OWN DETERMINATIONS
AS TO THE TYPE AND LOCATION OF UNDERGROUND AND OTHER UTILITIES AS MAY BE
NECESSARY TO AVOID DAMAGE THERETO. CONTRACTOR SHALL USE EXTREME CARE
WHEN PERFORMING ANY DEMOLITION OR GRADING OPERATIONS IN THE PROXIMITY OF
THESE EXISTING UTILITIES. ANY DAMAGE TO EXISTING UTILITIES WILL BE REPAIRED
AT THE CONTRACTOR'S EXPENSE. NOTIFY OWNER WHEN ANY UNIDENTIFIED UTILITIES

OBTAIN WRITTEN AUTHORIZATION FROM THE OWNER'S REPRESENTATIVE AND FROM THE
UTILITY OWNERS PRIOR TO INTERRUPTING ANY EXISTING UTILITY (IE: WATER, SEWER,

CONSTRUCTION SHALL COMPLY WITH GOVERNING CODES AND REQUIREMENTS.
CONTRACTOR SHALL CONDUCT ALL REQUIRED TESTS TO THE SATISFACTION OF THE

CONTRACTOR SHALL COMPLY TO THE FULLEST EXTENT WITH THE LATEST STANDARDS
OF OSHA DIRECTIVES, INCLUDING 29 CFR PART 1926 SUBPART P, OR ANY OTHER
AGENCY HAVING JURISDICTION FOR EXCAVATION AND TRENCHING PROCEDURE.
CONTRACTOR SHALL USE SUPPORT SYSTEMS, SLOPING, BENCHING AND OTHER MEANS
OF PROTECTION. THIS IS TO INCLUDE, BUT NOT LIMITED FOR ACCESS AND EGRESS

UTILITY NOTES CONT.:
4.
5.

APPROXIMATE ONLY.
6.

ARE DISCOVERED.
7.

GAS, ELECTRICAL, OR TELEPHONE).
8.

UTILITY COMPANY'S AND OWNER'S INSPECTING AUTHORITIES.
9.

FROM ALL EXCAVATION AND TRENCHING.
10.

HYDRO-EXCAVATE TO A MINIMUM DEPTH OF 6 FEET TO FIELD VERIFY ALL EXISTING
UNDERGROUND FACILITIES AND/OR UTILITIES.

GRADING AND DRAINAGE NOTES:

1.

CONTRACTOR'S SOILS ENGINEER SHALL CERTIFY THAT THE REQUIRED INSPECTIONS
AND TESTS HAVE BEEN PERFORMED AND THAT SUCH TESTS COMPLY WITH CODE.

EXERCISE SUFFICIENT SUPERVISORY CONTROL DURING GRADING AND CONSTRUCTION
TO ENSURE COMPLIANCE WITH THE APPROVED PLANS AND SPECIFICATIONS.

SUBGRADE PREPARATION SHALL BE IN ACCORDANCE WITH PROJECT SPECIFICATION
SECTION 312300.

FILLS SHALL BE COMPACTED THROUGHOUT TO AT LEAST 95% OF THE MAXIMUM DRY
DENSITY AS DETERMINED BY ASTM D698, "STANDARD TEST METHOD FOR LABORATORY
COMPACTION CHARACTERISTICS OF SOIL USING STANDARD EFFORT."

FILL AREAS SHALL BE CLEARED OF ALL VEGETATION AND DEBRIS, PROOFROLLED AND

SCARIFIED, HAVE SUBDRAINS INSTALLED (IF ANY) AND APPROVED BY THE GRADING
INSPECTOR AND SOILS ENGINEER PRIOR TO THE PLACING OF FILL.

NO ROCK OR SIMILAR MATERIAL GREATER THAN 6INCHES IN DIAMETER SHALL BE
PLACED IN THE FILL UNLESS APPROVED BY THE ENGINEER.

DEGREE OF COMPACTION OR RELATIVE COMPACTION SHALL BE DETERMINED BY ASTM
D698, "STANDARD TEST METHOD FOR LABORATORY COMPACTION CHARACTERISTICS OF
SOIL USING STANDARD EFFORT".

HAUL PERMITS, WHEN REQUIRED, MUST BE OBTAINED BY CONTRACTOR PRIOR TO
WORK.

GEOSYNTHE TICS NOTES:

HDPE GEOMEMBRANE SHALL CONFORM TO GEOSYNTHETIC RESEARCH INSTITUTE (GRI)
TEST METHOD GM13(A), "STANDARD SPECIFICATION FOR TEST METHODS, TEST
PROPERTIES, AND TESTING FREQUENCY FOR HIGH DENSITY POLYETHYLENE (HDPE)
SMOOTH AND TEXTURED GEOMEMBRANES."

GEOMEMBRANE SHALL HAVE A 60-MIL MINIMUM AVERAGE THICKNESS.

GEOSYNTHETIC CLAY LINER (GCL) SHALL CONFORM TO GRI TEST METHOD GCL3,
"STANDARD SPECIFICATIONS FOR TEST METHODS, REQUIRED PROPERTIES, AND TESTING
FREQUENCIES OF GEOSYNTHETIC CLAY LINERS (GCL)".
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CONSTRUCTION NOTES:

1. ALL UNDERGROUND UTILITIES SHOWN ON THESE DRAWINGS
SHOULD BE CONSIDERED APPROXIMATE ONLY.

2. HYDRO-EXCAVATE TO A MINIMUM DEPTH OF 6 FEET TO FIELD
VERIFY ALL EXISTING UNDERGROUND FACILITIES AND/OR
UTILITIES AT CONFLICTS.

3. ALIGNMENT OF PIPELINE SHOWN ON DRAWINGS IS
CONCEPTUAL. CONTRACTOR CAN PROPOSE REVISED PIPE
ALIGNMENTS WHICH MUST BE SUBMITTED TO ENGINEER FOR
APPROVAL.

4., CONTRACTOR SHALL MAKE MINOR ADJUSTMENTS IN THE
FIELD FOR PIPE ROUTING AND INSTALLED LENGTHS.

5. CONTRACTOR SHALL INSTALL APCO SERIES 140 AIR/VACCUM
VALVE (AVV) AT ALL LOCAL HIGH POINTS IN PIPELINE. ALL
AVV SHALL BE INSTALLED WITH ISOLATED VALVE AND
VALVE CAN FOR BURIED PIPE.

6. HDPE DUAL WALL PIPING SHALL BE ISCO DUAL CONTAINMENT
PIPING OR EQUAL AND SHALL BE INSTALLED AND TESTED IN
ACCORDANCE WITH MANUFACTURERS RECOMMENDATIONS.

AS-BUILT LINES, GRADES, AND POINTS CAN BE FOUND IN
APS DRAWING NUMBER FCOOCM-C-17-SF-RG-100003-101.

KEY NOTES:

@CONTRACTOR SHALL INSTALL CLSM BALLAST AT A SPACING
OF APPROXIMATELY 600 FT ON CENTER. LOCATION OF
BALLAST SHOWN ON DRAWING IS APPROXIMATE. SEE DETAIL 5
ON SHEET 15.

@EXISTING PIPE BALLAST. PRESERVE AND PROTECT.

@PIPE END TERMINATION, SEE DETAIL 4 ON SHEET 15.

@BURIED 4-INCH HDPE PIPE. FOLLOW EXISTING HDPE PIPE
ALIGNMENT. SEE SECTIONS L AND K ON SHEET 15.

THESE RECORD DRAWINGS DATED 01/17/20 AND TITLED "FOR

RECORD" HAVE BEEN DEVELOPED FROM AS-BUILT MARKUPS
AND MAY NOT REPRESENT THE FINAL PROJECT, AS
CONSTRUCTED, IN EVERY DETAIL. THESE RECORD DRAWINGS
HAVE BEEN PREPARED BASED ON INFORMATION SUPPLIED BY
OTHERS AND THE ENGINEER HAS NOT VERIFIED THE ACCURACY
OR COMPLETENESS OF THE INFORMATION.

2 |01-17-20] FOR RECORD AWF | DEM FCC06814
12—14-18| REVISED PIPELINE TRANSITION LOCATION | AWF | DEM FCC06814
NO.| DATE REVISION DWN| CHD | EXD [RVWD|APVD| W.A.
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CONSTRUCTION NOTES:

1. ALL UNDERGROUND UTILITIES SHOWN ON THESE DRAWINGS
SHOULD BE CONSIDERED APPROXIMATE ONLY.

2. HYDRO-EXCAVATE TO A MINIMUM DEPTH OF 6 FEET TO
FIELD VERIFY ALL EXISTING UNDERGROUND FACILITIES
AND/OR UTILITIES.

3. ALIGNMENT OF PIPELINE SHOWN ON DRAWINGS IS
CONCEPTUAL. CONTRACTOR CAN PROPOSE REVISED PIPE
ALIGNMENTS WHICH MUST BE SUBMITTED TO ENGINEER FOR
APPROVAL.

4, CONTRACTOR SHALL MAKE MINOR ADJUSTMENTS IN THE
FIELD FOR PIPE ROUTING AND INSTALLED LENGTHS.

5. CONTRACTOR SHALL INSTALL APCO SERIES 140
AIR/VACCUM VALVE (AVV) AT ALL LOCAL HIGH POINTS IN

PIPELINE. ALL AVV SHALL BE INSTALLED WITH ISOLATED
VALVE AND VALVE CAN FOR BURIED PIPE.

6. CONTRACTOR TO INSTALL 150% BLIND FLANGE.

7. AS-BUILT LINES, GRADES, AND POINTS CAN BE FOUND IN
APS DRAWING NUMBER FCOOCM-C-17-SF-RG-100003-101.

KEY NOTES:

@ APPROXIMATE LOCATION OF TIE-IN TO EXISTING RETURN
WATER PIPE ALIGNMENT AT EXISTING FLANGE. CONTRACTOR
TO INSTALL 2 STAINLESS STEEL TAPPING SLEEVES SPACED
5-FT APART. ROMAC SST-H OR APPROVED EQUAL.

@ AMERICAN FLOW CONTROL 2500-1 RESILIENT WEDGE GATE
VALVE, OS&Y.

@MULTI-PIPE TRENCH. SEE SECTION P ON SHEET 15.
@MULTI-PIPE TRENCH. SEE SECTION X ON SHEET 15.

@NEW CLEANOUT VAULT. SEE DETAIL 1 ON APS DRAWING
NUMBER 156257 SHEET 3.

@NEW LEACH FIELD PIPELINE. SEE SHEET 18.
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THESE RECORD DRAWINGS DATED 01/17/20 AND TITLED "FOR
FHI FACILITY RECORD" HAVE BEEN DEVELOPED FROM AS-BUILT MARKUPS
AND MAY NOT REPRESENT THE FINAL PROJECT, AS
CONSTRUCTED, IN EVERY DETAIL. THESE RECORD DRAWINGS
HAVE BEEN PREPARED BASED ON INFORMATION SUPPLIED BY
OTHERS AND THE ENGINEER HAS NOT VERIFIED THE ACCURACY,
OR COMPLETENESS OF THE INFORMATION.
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” CONSTRUCTION NOTES:

1. ALL UNDERGROUND UTILITIES SHOWN ON THESE DRAWINGS

SHOULD BE CONSIDERED APPROXIMATE ONLY.
o | 2. HYDRO-EXCAVATE TO A MINIMUM DEPTH OF 6 FEET TO FIELD
538-0 VERIFY ALL EXISTING UNDERGROUND FACILITIES AND/OR
UTILITIES AT CONFLICT LOCATIONS.
RWP ACCESS ROAD
GRAVEL PAVEMENT 3. ALIGNMENT OF PIPELINE SHOWN ON DRAWINGS IS
‘ X XXX XX A XXX XXX —H XXX XXX XL X=X XXX —X—X—
~

RETURN WATER OUTLET PIPE
SEE NOTE 8

\_ o 1 n
x—x—x—x—x—x—x—x—x—xl\i—x—x—x—x—x—x—x—x7x—x—x—x—x—x—x—x—x—x—x— S Cé 4712 | 30.00 | 90°0000" | 5579942.01 | 2529899.67

489'-0" —!
\—REVEGETATE WITH A 2 THESE RECORD DRAWINGS DATED 01/17/20 AND TITLED "FOR
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RECORD" HAVE BEEN DEVELOPED FROM AS-BUILT MARKUPS
ACCE AND MAY NOT REPRESENT THE FINAL PROJECT, AS
Ss ROAD CONSTRUCTED, IN EVERY DETAIL. THESE RECORD DRAWINGS
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HAVE BEEN PREPARED BASED ON INFORMATION SUPPLIED BY
OTHERS AND THE ENGINEER HAS NOT VERIFIED THE ACCURACY
OR COMPLETENESS OF THE INFORMATION.
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CONSTRUCTION NOTES:

1. ALL UNDERGROUND UTILITIES SHOWN ON THESE DRAWINGS
SHOULD BE CONSIDERED APPROXIMATE ONLY.

2. HYDRO-EXCAVATE TO A MINIMUM DEPTH OF 6 FEET TO FIELD

VERIFY ALL EXISTING UNDERGROUND FACILITIES AND/OR
UTILITIES AT CONFLICT LOCATIONS.

3. ALIGNMENT OF PIPELINE SHOWN ON DRAWINGS IS
CONCEPTUAL. CONTRACTOR CAN PROPOSE REVISED PIPE
ALIGNMENTS WHICH MUST BE SUBMITTED TO ENGINEER FOR
APPROVAL.

4. CONTRACTOR SHALL MAKE MINOR ADJUSTMENTS IN THE
FIELD FOR PIPE ROUTING AND INSTALLED LENGTHS.

5. CONTRACTOR SHALL INSTALL APCO SERIES 140 AIR/VACCUM
VALVE (AVV) AT HIGH POINTS IN PIPELINE.

6. BACKFILL TO PROVIDE POSITIVE DRAINAGE AROUND ACCESS
RAMP.

7. GRAVEL PAVEMENT SHALL CONSIST OF 6 INCHES OF TYPE Il
ABC COMPACTED AS PER SPEC SECTION 31 23 00 AND
NMDOT SPEC SECTION 303.

8. HIGH WATER MARKER SHALL CONSIST OF RED HDPE LINER
AND SHALL BE 2 FEET WIDE BY 20 FEET LONG AND SHALL
BE EVENLY SPACED. MARKER SHALL BE EXTRUSION WELDED

TO THE PRIMARY LINER AT ELEVATION 5,379 FEET.

AS-BUILT LINES, GRADES, AND POINTS CAN BE FOUND IN
APS DRAWING NUMBER FCOOCM-C-17-SF-RG-100003-101.
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CONSTRUCTION NOTES:
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CONSTRUCTION NOTES:

EMBANKMENT
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AS-BUILT LINES, GRADES, AND POINTS CAN BE FOUND IN
APS DRAWING NUMBER FCOOCM-C-17-SF-RG-100003-101.
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NO.| DATE REVISION DWN| CHD | EXD [RVWD|APVD| W.A.
GENERAL FILL | FOUR CORNERS POWER PLANT
‘ RETURN WATER POND
RETURN WATER PIPING SECTIONS AND DETAILS
777777777777777777777777777777 [
******************* 7t @ ol
_— i rEEE - 7720 N. 16th Street Suite 100 ‘ aps
FOR QUANTITY OF PIPES AND SIZES SEE PLAN (P&Oze)n,o{?ﬁ;'fgga 85020
MIN. SPACING BETWEEN PIPES 6" )
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GENERAL CONSTRUCTION NOTES:

S TYPICAL
TYPICAL CORNER, ANGLE, STRAIN, LINE POST
OR INTERMEDIATE POST ASSEMBLY HOG RING FASTENERS AT ) 1. DETAILS SHOWN ARE TO CLARIFY REQUIREMENTS AND ARE
THREE 3'—0” STAYS EVERY POST AND 6 NOT INTENDED TO LIMIT OTHER TYPES OF FENCE SECTION
POST CAP EVENLY SPACED BETWEEN POSTS (TYP) WIRE CONNECTION AND METHODS OF INSTALLATION THAT COMPLY WITH THE
+ 2 SPECIFICATIONS.
" ¢
—— — gIPE E’ISEES ;'Vc} %EENEC"RETE 2. FENCE FITTINGS (WIRE TIES, RAILS, POSTS, BRACES,
1"-0"y % TENSION BARS ETC.) SHALL BE IN ACCORDANCE WITH ASTM
' 0 o F626.
?1 ’—0”* \\ 2'-10
= T = 3. ALL FENCING MATERIALS (BRACING, FITTINGS, ETC.) SHALL
PO \\ o PAINT YELLOW BE HOT DIPPED GALVANIZED IN ACCORDANCE WITH ASTM
? r \\ A A392 AND ASTM F1083.
: . 4. USE_STANDARD WEIGHT SCH. 40 STEEL PIPE FOR FENCE E
1 7/8" DIAMETER ‘ \ / f R POSTS.
HEAVY GAUGE : FINAL GRADE S i
PIPE BRACING ‘ \ [j 2'-6 5. INSTALL FENCING AND GATES IN ACCORDANCE WITH ASTM
6'~0" LONG : i 10" DIAMETER x 3’ + : F567.

~
L CONCRETE FOOTING, v
4 . 7

El=II=} >

ik zﬁA I
DETAIL TYPICAL FENCING ER K

7 x 1 x 1"=6" HI=I11=T}
CONCRETE
FOOTING (TYP)

>v
v

3000 PSI
CONCRETE

"

NTS
>
v > .
>
A=
© GROUNDING NOTES:

1. CONTRACTOR TO PROVIDE FENCE GROUNDING BY

CONNECTING TO EXISTING GROUNDING SYSTEM (SEE
DETAIL GUARD POST OR BOLLARD ELECTRICAL SHEETS FOR GROUNDING DETAILS AND
REQUIREMENTS).
NTS

2. FOR GROUNDING NOTES AND DETAIL SEE ELECTRICAL D
SHEETS.

3. SEE ELECTRICAL SHEETS FOR GROUNDING LOCATIONS AND
SPECIFICATIONS.

3” BRACE BAND FOR
oo BARBED WIRE
- TACK WELD BANDS
TYPICAL CORNER, ANGLE, STRAIN,
OR INTERMEDIATE POST ASSEMBLY . 10 POST A CHeE
5" HEAVY — CUT WELDS AT 17
cAUGE Bosr GATE LATCH,/DROP 45" WELD CORNERS—\ RAIL END C
FILL W/GROUT HlNGEj\— BAR ASSEMBLYW
Rl A Nl I u;j/ A 3 — 3-0" STAYS 1 7/8” DIAMETER
/\\\ PER PANEL (TYP) HEAVY GAUGE PIPE BRACING
a ADJUST LENGTH PER SLOPE

FINAL GRADE

7 | I
= JL e D \ = //L

>
N

1

1 7/8" DIAMETER "

4
A : 1. \
| CUT ENDS AT 23 ) NS

HEAVY GAUGE 2
PIPE BRACING Eﬂ " PINCH ENDS CLOSED, ~ " x 1 x 1-8"
6'—0" LONG 1 7/8" DIAMETER WELD CONCRETE
LIGHT GAUGE PIPE - V

_ FOOTING (TYP /& T .
10” DIAMETER 3 FINAL - GRADE - ( ) " x 1" x 1'-6" / 126" MIN
¢ CONCRETE *’1’_0” MIN e

7" x 1" x 1"=6"
CONCRETE (CT?(NpgRETE FORTING. FOOTING (TYP) \,
FOOTING (TYP) 1 7/8” DIAMETER |
CONCRETE FOUNDATION (TYP) P|g>!-: gﬁ,i%mg 4'—0" TYP
— [ -~

DETAIL DOUBLE SWING GATE -
NTS
DETAIL a END TERMINATION DETAIL

NTS

THESE RECORD DRAWINGS DATED 01/17/20 AND TITLED "FOR
RECORD" HAVE BEEN DEVELOPED FROM AS-BUILT MARKUPS
AND MAY NOT REPRESENT THE FINAL PROJECT, AS
CONSTRUCTED, IN EVERY DETAIL. THESE RECORD DRAWINGS

HAVE BEEN PREPARED BASED ON INFORMATION SUPPLIED BY
OTHERS AND THE ENGINEER HAS NOT VERIFIED THE ACCURACY
OR COMPLETENESS OF THE INFORMATION.

1 |101-17-20| FOR RECORD AWF | DEM FCC06814
NO. | DATE REVISION DWN| CHD | EXD |RVWD|APVD| W.A.

FOUR CORNERS POWER PLANT
RETURN WATER POND

FENCING SECTIONS AND DETAILS

2 aps A

A=COM

7720 N. 16th Street Suite 100
Phoenix, Arizona 85020
(602) 371-1100

SCALE_AS NOTED DATE _ 10/04/19
4 N DWN EXD APPROVED W A
AWF ——=
DAVID E. MICKANEN

WORK SAFELY TODAY | Fccocs14

NM@E @ DEM RWD DRAWING APPROVED BY
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DO NOT DEMO EXISTING PIPES AND DO
NOT MAKE FINAL CONNECTION TO
EXISTING FLANGE, INSTEAD INSTALL
BLIND FLANGE AT END OF NEW PIPE
AND FLANGE CONNECTION (TYP OF 4)

W‘*BH ! " WL6H
T (TYP) o0 - (TYP) 970 -

ABC PERWMETER BASD | 5 L ABC PERIMETER BASD | 5 1-0" | L D
FOR UTIDNY VAULT vey ] .~ 40 — ©o FOR UTILITY VAULT e Ml I —— - (TYP) 0o
(TYP ALL VANLTS) - = (TYP ALL VAULTS) (2 PLCS) ‘ S

! {
a) = A Pa) = A

: . PR A Vet T 6" DIA DR-9 . e d RN ?
a » n i I ] HDPE PIPE a 1. » B I )

Lo . 8 87 . — — T _/ (TYP OF 4) Lo ] . 8 8 . — — -9- _/
GSKT SKT o < GSKT .o o

/ ) ( ) ) . & ¢ / (GSKT) ( ) s e ¢ /

| : | G| :
T /| | / | I /

EWI
'migﬂm

7 . Tuw -02 ///HI\ m

/

N

—
|/
/

|
/ s-1 -t |V //H H /
/ 4 : = /
10 \ . /1 \ 1 1
a — 8 8 “ — T E ©: a — 8 8 4 — EL\
/ / (GSKT) (GSKT) AR /( (GSKT) (GSKT) BOES
< Z 2 .4 T — < Z " 7 .4 T —
REMOVE EXISTING PIPES A ‘ ) 4 A “ . ) ™ i ) 4 . / ] . -
FLANGE CONNECTIONON
OUTLET SIDE OF VA AND ‘ \ N 6 C
ABANDON IN PLACE. REMOVE .~ 40— = (TYP) 150% FLANGE -~ 40— = = (TYP)
ENOUGH PIPE TO_ACCOMMODATE (2 PLCS) (TYP) (2 PLCS)
NEW PWE BEND RADIUS. | | |
DEMO PLAN CONSTRUCTION PLAN
NTS NTS

DETAIL m EXISTING UTILITY VAULT NOTES

NTS . AS-BUILT LINES, GRADES, AND POINTS CAN BE FOUND IN

APS DRAWING NUMBER FCOOCM-C-17-SF-RG-100003-101.

THESE RECORD DRAWINGS DATED 01/17/20 AND TITLED "FOR
RECORD" HAVE BEEN DEVELOPED FROM AS-BUILT MARKUPS
AND MAY NOT REPRESENT THE FINAL PROJECT, AS
CONSTRUCTED, IN EVERY DETAIL. THESE RECORD DRAWINGS

HAVE BEEN PREPARED BASED ON INFORMATION SUPPLIED BY
OTHERS AND THE ENGINEER HAS NOT VERIFIED THE ACCURACY
OR COMPLETENESS OF THE INFORMATION.

2 |01-17-20| FOR RECORD AWF | DEM FCC06814
T |12-19-18| REVISED PIPE THICKNESS TO DR-9 AWF | DEM FCCO6814
NO. | DATE REVISION DWN|CHD | EXD [RVWD|APVD| W.A.

FOUR CORNERS POWER PLANT
RETURN WATER POND

UTILITY VAULT DETAILS

2 aps A

A=COM

7720 N. 16th Street Suite 100
Phoenix, Arizona 85020
(602) 371-1100

SCALE__AS NOTED DATE _10/04/19

4 N DWN EXD APPROVED WA

AWF -——-
DAVID E. MICKANEN
WORK SAFELY TODAY | Foc068 14
NM@E @ DEM RWD DRAWING APPROVED BY
THIS DRAWING IS CONFIDENTIAL AND SHALL NOT BE USED | UNIT DISC |TYPE |SYS [SUBSYS| NUMBER SHEET
L Dial 8-1-1 or 1-800-321 2537} OR REPRODUCED IN ANY PART WITHOUT WRITTEN CONSENT FCA5CM C 165 | WP | AP | 200485 17
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SEE ~—
DETAIL
|
\
N 2069000
01-17-20| FOR RECORD AWF | DEM FCC06814
10-22-18| REVISED PER ROUTING AWF | DEM FCC06814
1 | 9/08/08 | AS—BULLT MV. [ N/A | GN | N/A | DDG |FBC90023
NO. | DATE REVISION DWN | CHD | EXD [RvwD|APVD| W.A.
FOUR CORNERS - UNITS 4 & 5
v . THICKENER SYSTEM
THESE RECORD DRAWINGS DATED 01/17/20 AND TITLED "FOR RECORD
HAVE BEEN DEVELOPED FROM AS-BUILT MARKUPS AND MAY NOT TKR UNDERFLOW SLURRY DISPOSAL TO LINED ASH IMPOUNDMENT
REPRESENT THE FINAL PROJECT, AS CONSTRUCTED, IN EVERY DETAIL. UNDERGROUND PIPE ROUTING / PLAN VIEW
THESE RECORD DRAWINGS HAVE BEEN PREPARED BASED ON
INFORMATION SUPPLIED BY OTHERS AND THE ENGINEER HAS NOT
VERIFIED THE ACCURACY OR COMPLETENESS OF THE INFORMATION.
SCALE__1:50 DATE _2-1-06
DWN APPROVED WA
M.V.
CHD DENNIS DEL GROSSO FBC90023
RW ENGINEERING SUPERVISOR
THIS DRAWING IS CONFIDENTIAL AND SHALL NOT BE USeD |EXP oN UNIT | DISC |TYPE | SYS | NUMBER SHEET
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|
|

" |

A 4-PL-4 "034-CSRL S55117 SHEeT 4108 (C8) NOTES: |
|

|

/_ THICKENER UNDERFLOW SYSTEM
SLURRY RECIRC HDR PROC LIQUOR 1. FOR STANDARD SYMBOLS, LEGENDS & GENERAL
NOTES SEE APS DRAWINGS 76000 SH 1 & SH 2.

2. UNLESS OTHERWISE NOTED ALL HAND VALVES ARE F
LABELED: O—MW—*

=
= 3. ALL CONTROL VALVES (CV) ARE LISTED IN FGES |
A VALVE LIST  (REF. DWG. 73416 SH 1-497) |
2117 SHEET 3508 (h2) >t OO ERE LS > 4-PL-4 ~009-CSRL > >f f4-PL-4 -000-CSRL > 4. ALL DRAINS RUN TO FLOOR TRENCH THAT EMPTIES |
INTO THE LIME CONTROL BUILDING SUMP. SEE
FLUE GAS DESUL SYSTEM V0019 V0020 4-PL-4"-035-CSRL V0024 V0029 |
PROCESS LIQUOR DIST HDR R b33 DRAWING 82119 SH 201B FOR DETAILS
i g ~ 4-PL-4"-039-CSRL 5. FGS = FLUE GAS SCRUBBING SYSTEM |
(AT _[FE A 82117 SHEET 410A _ (A8) W = INTAKE WATER
1014 1014 THICKENER UNDERFLOW SYSTEM LL = LIME SLURY — |
[osmos |- — SO. CONE DISCH HDR PROC LIQUOR MW = MAKEUP WATER |
PLd037- SR SW = SERVICE WATER
82117 SHEET 410A  (A8) PL = PROCESS LIQUOR |
RATE SET 4 'S THICKENER UNDERFLOW SYSTEM
VALVE S NO. CONE DISCH HDR PROC LIQUOR |
[oemm |
< . \ Vs
4-PL-4"-036-CSRL @ |
/_ “\ /Z\/
A
(0 (N e |
2025N N\ 5] 1305N 0 |
/_ % //— _ “\ |
{0 - Oz N 0 |
S 2302
M) Jop7_1k = iy o 01,10 EXTERNALS o |
4-TU-6"-002-CSRL ¢ 4" 6" 4-TU-6"-004-CSRL ~ > PN - > L~ FE - - L > C. y 4 TU-6"003-CORL oo @ A DI DO A0 |
82117 SHEET 4104 (B2) < - Pt | 'm I ) 1 1017 T WA TER PoD 20001 70030005 72893-12
THICKENER TANK 4N CONE SLURRY FO W - N 07—\ & V0099 EDE >fch UTILITY VAULT 20004 70030004 7289311 |
SLURRY DISCHARGE HEADER S 3 4 TU—PUP—4N FXC—29 ] 7PN <& < FIT e 2030 20007 170030112 7289314 |
< S THICKENER UNDERFLOW PUMP Gosoy 1398N S Y =~ —{ oszomss | 20008 170030003 72893-15  p—
o _/ SV Vv % 20009 70030006 7289311 |
= @\ 20028 70030603 72465-C80C |
+ 20034 70030703 72465-C8EC
_ _ II_ _ S
HESL o-CS Y 20040 70030409 72465-C8BC |
N BN e 20046 70030509 72465-CBDC |
2045 . FioXH 20050 70030403 72542-FA6,/12D
(VY .~ 20052 70030503 72542-FA6-12D |
N 20071 70032011 72542-FA6—4C |
y s, 7s\0 20076 70032111 72542~FA6-10C
V0048 D390 4 U a006-CSRL 20084 70032205 72542-m6-12¢| D |
'—{> 82117 SHEET 410A  (C8) 20094 70032309 72542-FA6-12D |
T m UNIT 4 THICKENER TANK 20101 70032012 72542-FA6—4C
v 4-MW-1"-027-CS @ _ 13045 2031 THICKENER SLURRY RECIRC HDR 20106 70032112 72542-FA6-10C |
R g ~ 20131 70032003 72542-FA6—4C |
N S ™ (S — 20136 70032103 72542~FA6—10C
S A9~ 7 20145 70032203 72542-FA6-12C |
20149 70030414 72465-C70C |
20151 70030514 72465-C70C
" " _ _ II_ _ = AS
82117 SHEET 4108 (R0) HetnlUBi00ICSRL <> > A - > N1 X A . 20176 70032201 72542-FA6—12E |
| = " " ——
THICKENER TANK 4S5 CONE SLURRY 0 N - MI—JMI—A 2@ ANV c LEGEND |
S R 2088215 é THCKENER UNDERFLOW PUIP o e 13?93' _ 1PEET |
- 0061 = [Lois-20108 |- — m \ L 4-TU-4"-019-CSRL 57179 SrEeT 2014 L
N N (E8) |
20285 1/0 POINT
]._/ FO U4 TU PUMP ROOM SLAVE ADDRESS |
Y - 4-65L-1"-003-CS AN S B
-GSL-1"-003- PCU
NOTE 5 | E0AS LOOP (NOT INCLUDED) |
0
25
~ oz | ey 2L v :
S (s T .. C
10158~ RE v < A-TU~4 ~O10-CORL 787119 SHEET 201A_(E8) |
— o\ (VY Fo : U4 TU PUMP ROOM DRAIN SUMP |
V0044 POV V0045 20283 |
13915
Cosmm -~ /o |
v AMW-026-CS S ooon ——ABANDONED -IN PLACE |
| - S /_ /I_ "_r _r- / N /
VMG > <] S 4 TU6 -005-FRPA— R 58119 sHeeT 410 (£8)
> RAS |
’ ATM |
THESE RECORD DRAWINGS DATED 01/17/20 AND TITLED "FOR RECORD
8 8 HAVE BEEN DEVELOPED FROM AS-BUILT MARKUPS AND MAY NOT
s & " REPRESENT THE FINAL PROJECT, AS CONSTRUCTED, IN EVERY DETAIL. |
I < L~ 4-TU-4"-011-CSRL THESE RECORD DRAWINGS HAVE BEEN PREPARED BASED ON
< < SN 82119 SHEET 201A (ES8) INFORMATION SUPPLIED BY OTHERS AND THE ENGINEER HAS NOT |
— — m FO U4 TU PUMP ROOM VERIFIED THE ACCURACY OR COMPLETENESS OF THE INFORMATION.
=l = 2029 DRAIN SUMP é |
4-PL-4"-038-CS ~| | 4-6SL-3"-029-CS (FILL & FLUSH) )
< Y | |
INSTRUMENT NUMBER KEY: |
1ogtre B |
f , f*, X— XXX = XXX —XXXX
oz [n'ey
1 5L 5 N NOMBER: — L INSTRUMENT NUWBER |
e 4 = UNIT 4 AS SHOWN ON THIS DRAWING |
= 2 5 = UNIT 5 (4 DIGIT NUMBER — MAY INCLUDE
S /\S 0 OR 9 = COMMON 1 OR 2 DIGIT LETTER) |
0-MW-6"-024-CS CMW_R"_AAZ- 4-MW-4"-024-CS u “MW-=3"-043- TO UNITS 4 & 5
82119 SHEET 330A (D2) | o | M0 gH3CS e AMW=5-045°CS S 87119 SHEET 201A_(F8) |
SERVICE WATER SYSTEM V0052 o 9 U4 TU PUMP ROOM DRAIN SUMP  SYSTEM: ——————  L— INSTRUMENT FUNCTION:
MAKEUP WATER DIST HDR - g s 2 = - _ o PUMPS DISCHARGE HEADER AS SHOWN ON THIS DRAWING |
| 8 S g g 3 E 5 2 (REF AP.S. DWG NUMBER:
E{ = S m = 2 S g 0-M-02-ESD-76000) |
» ‘I_ 7 |_,
g Y RN 2 i o |
N - < " = ) 3 | 01-17-20 | FOR RECORD AWF | DEM FCCO6814 |
5 TKR_VO055 HRL-8 Q-HRL_7 2 10-22-18 | REVISED LINE DESIGNATION AWF | DEM FCCo6814 |
I MWoA"—(7 7 1 |05-06-09 | WASTE PROCESSING CONTROLS ' |\ | Rw | CTP | DDG | CJN [FBC90062
v ' IO 82119 SHEET 201A (F8) NO.| DATE s ADI[;?V?SISIOTI\?GS s DWN|[CHD | EXD |RVWD|APVD| W.A |
= = U4&5 THICKENER TUNNEL ACCESS : i
AREA DRAIN SUMP DISCH HEADER FOUR CORNERS UNIT 4 |
THICKENER
~MW-6"-020- THICKENER UNDERFLOW SYSTEM PUMPS
Al Al v S-MW=6-020°CS 787118 SHEET 4108 (B8) P&ID |
© © - MAKEUP WATER HEADER A |
3 |
" >
4-TU-6"-016-CSRL -TU-6"-008-
82117 SH 410A  (D2) > o >~ > o A-TUZ6 ~008-CSRL 787118 SHEET 4108 (A8) |
U4 THICKENER TANK V0015 V0006 U5 THICKENER PUMPS SCALE_NONE DATE _09-01-06 _
HIGH LEVEL BYPASS DISCHARGE HEADER DWN APPROVED WA |
CHD REW DENNIS SEL GROSSO FBC90023 |
RW ENGINEERING SUPERVISOR
THIS DRAWING IS CONFIDENTIAL AND SHALL NOT BE usep |EXP UNIT | DISC | TYPE | SYS | NUMBER SHEET |
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STRUCTURAL NOTES

GENERAL:

G1.SCOPE

G2.

G3.

G4.

G5.

G6.

G7.

G9.
G10.

G11.

G12.

THE NOTES ON THIS SHEET AND STRUCTURAL DETAILS ARE TYPICAL AND APPLY
TO THE ENTIRE PROJECT WHETHER SPECIFICALLY CALLED OUT OR NOT, EXCEPT
WHERE THERE ARE SPECIFIC INDICATIONS TO THE CONTRARY ON STRUCTURAL
SHEETS. IF THERE ARE QUESTIONS, THEY SHALL BE SUBMITTED TO THE
STRUCTURAL ENGINEER AND ANSWERED IN WRITING PRIOR TO CONSTRUCTION.
APPLICABLE SPECIFICATIONS AND CODES
INTERNATIONAL BUILDING CODE (IBC) 2015
ACI 318-14
ACI 350-06
ASCE 7-10
. AISC STEEL CONSTRUCTION MANUAL, 14TH EDITION
DESIGN CRITERIA, APPLIES TO ALL STRUCTURES (UNO)
OCCUPANCY CATEGORY: Il
DEAD LOAD:

MATERIAL WEIGHT
LIVE LOAD:

PUMP STATION: 40 PSF

SAFETY

A. SAFETY AND STRUCTURE STABILITY DURING CONSTRUCTION ARE THE SOLE
RESPONSIBILITY OF THE CONTRACTOR. STRUCTURES HAVE BEEN DESIGNED
TO RESIST THE DESIGN LIVE LOADS ONLY AS A COMPLETED STRUCTURE.
PROVIDE TEMPORARY BRACING AND SHORING AS REQUIRED FOR STABILITY
DURING CONSTRUCTION.

B. SHORING AND RESHORING OF ELEVATED STRUCTURAL SLABS SHALL BE THE
RESPONSIBILITY OF THE CONTRACTOR. CONTRACTOR SHALL SUBMIT
DOCUMENTS SHOWING METHOD OF SHORING TO THE ENGINEER FOR
INFORMATION ONLY.

OPENINGS

A. OPENINGS FOR PIPES, DUCTS, CONDUITS, ETC. ARE NOT ALL SHOWN ON THE
STRUCTURAL DRAWINGS. COORDINATE AND PROVIDE OPENINGS AS REQUIRED
TO ACCOMMODATE ALL WORK SHOWN OR SPECIFIED IN THE CONTRACT
DOCUMENTS AND OTHERWISE REQUIRED FOR THE FURNISHING OF A
FUNCTIONALLY COMPLETE PROJECT. REINFORCE AROUND OPENINGS PER
STANDARD STRUCTURAL DETAILS UNLESS OTHERWISE SHOWN.

B. COORDINATE FINAL SIZE AND LOCATION OF ALL OPENINGS WITH THE ACTUAL
EQUIPMENT SUPPLIED, PROJECT REQUIREMENTS, AND WITH FIELD CONDITIONS.

C. THE ENGINEER OF RECORD PERMITS NO OPENINGS OR ALTERATIONS THROUGH
BEAMS OR COLUMNS UNLESS DETAILED ON THE STRUCTURAL DRAWINGS OR
APPROVED IN WRITING.

STANDARD DETAILS

THE STANDARD DETAILS DEPICT TYPICAL DETAILING TO BE USED ON THIS

PROJECT. IF CONDITIONS ARE NOT EXPLICITLY SHOWN ON THE DRAWINGS THEY

SHALL BE MADE SIMILAR TO THE STANDARD DETAILS. OBTAIN APPROVAL OF

ENGINEER IN WRITING FOR SIMILAR CONDITIONS PRIOR TO CONSTRUCTION.

THE CONTRACTOR SHALL FIELD VERIFY ALL EXISTING CONDITIONS, DIMENSIONS,

AND ELEVATIONS PRIOR TO START OF CONSTRUCTION AS REQUIRED TO

COORDINATE NEW CONSTRUCTION. NOTIFY ENGINEER OF ANY DISCREPANCIES OR

CONFLICTS FOUND IN CONTRACT DOCUMENTS AND/OR FIELD CONDITIONS.

SEE CIVIL DRAWINGS FOR ALL EXTERIOR PAVING AND FLATWORK.

ALL WATERSTOPS SHALL BE 6 IN PVC, UNLESS NOTED OTHERWISE, SEE

SPECIFICATIONS FOR ADDITIONAL INFORMATION. THE CONTRACTOR SHALL BE

RESPONSIBLE TO MAKE ALL WATERSTOPS CONTINUOUS AND ALL JOINTS

LEAK-FREE, AS REQUIRED.

CONTRACTOR SHALL BE RESPONSIBLE FOR REPAIRING ANY LEAKS IN WATER

BEARING STRUCTURES UTILIZING EPOXY INJECTION MATERIALS.

SHOP DRAWINGS SHALL BE FURNISHED FOR REVIEW BEFORE ANY FABRICATION

AND ERECTION. POORLY EXECUTED SHOP DRAWINGS SHALL BE REJECTED AND

RESUBMITTED.
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CONCRETE:

C1.

C7.
C8.

Co.

C10.

C11.

C12.

C13.

C14.

C15.

C16.

CAST-IN-PLACE CONCRETE

A. CLASS A CONCRETE, TYPE Il PORTLAND CEMENT, ASTM C150 W/ 20% FLY
ASH CLASS F CONFORMING TO ASTM C618

F'c = 4,500 PSI @ 28 DAYS

MAXIMUM WATER CEMENT RATIO = 0.45

EXPOSURE CLASS: F2/S2, AIR ENTRAINED

. MAX SLUMP: 4"

ALL REINFORCING STEEL SHALL CONFORM TO ASTM A615, GRADE 60 (Fy = 60
KSI).

COARSE AGGREGATE SHALL BE WELL GRADED CRUSHED STONE, NATURAL ROCK
CONFORMING TO REQUIREMENT OF ASTM C33, AND SHALL CONTAIN LESS THAN
PERCENT ASBESTOS BY WEIGHT OR VOLUME.

ALL SPLICES SHALL BE CLASS B, TENSION LAPS UNLESS NOTED ON PLAN.
REINFORCING BARS SHALL HAVE MATCHING CORNER BARS

DOWEL CONCRETE WALLS AND PIERS INTO FOOTINGS AND BASE SLABS WITH
DOWELS THE SAME SIZE AND SPACING AS VERTICAL REINFORCEMENT. EXTEND
DOWELS TO WITHIN 3”OF BOTTOM OF FOOTING, TERMINATED WITH ACI STD. 90
DEGREE HOOK, UNLESS OTHERWISE NOTED.

CONCRETE COVER: UNLESS OTHERWISE NOTED, PROVIDE CONCRETE COVER FOR
REINFORCING ACCORDING TO DETAIL.

PLACEMENT OF CONCRETE SHALL BE IN CONFORMANCE WITH ACI 117-10
‘SPECIFICATION FOR TOLERANCES FOR CONCRETE CONSTRUCTION AND
MATERIALS AND COMMENTARY.”

ALL CONCRETE WORK SHALL BE IN ACCORDANCE WITH THE LATEST EDITIONS OF
THE AMERICAN CONCRETE INSTITUTE STANDARDS. ‘BUILDING CODE REQUIREMENTS
FOR STRUCTURAL CONCRETE"(ACI 318), “SPECIFICATIONS FOR STRUCTURAL
CONCRETE FOR BUILDINGS"(ACI 301), AND ‘CODE REQUIREMENTS FOR
ENVIRONMENTAL ENGINEERING CONCRETE STRUCTURES AND COMMENTARY"(AC
350).

REFER TO OTHER DISCIPLINE DRAWINGS PRIOR TO CONSTRUCTION FOR EMBEDDED
ITEMS AND PENETRATIONS NOT SHOWN ON STRUCTURAL DRAWINGS AS REQUIRED
TO ACCOMMODATE ALL WORK SHOWN OR SPECIFIED IN THE CONTRACT
DOCUMENTS AND OTHERWISE REQUIRED FOR THE FURNISHING OF A
FUNCTIONALLY COMPLETE PROJECT. REINFORCE AROUND OPENINGS PER
STANDARD STRUCTURAL DETAILS UNLESS OTHERWISE SHOWN.

CONDUITS AND PIPES MAY NOT BE EMBEDDED WITHIN A SLAB, WALL, OR BEAM
WITHOUT PRIOR APPROVAL OF ENGINEER.

UNLESS NOTED OTHERWISE PROVIDE 3/4"X3/4”CHAMFERS AT ALL EXPOSED
EDGES. NOT ALL CHAMFERS MAY BE SHOWN ON DRAWINGS.

ANCHOR BOLTS NOT SPECIFIED BY ENGINEER SHALL BE DESIGNED AND
CERTIFIED BY A REGISTERED PROFESSIONAL ENGINEER, RETAINED BY THE
CONTRACTOR, IN ACCORDANCE WITH APPLICABLE PROJECT AND CODE
REQUIREMENTS. SUBMIT AS A SHOP DRAWING FOR REVIEW BY THE ENGINEER.
COORDINATE LOCATION, SIZE AND EMBEDMENT PRIOR TO CASTING CONCRETE
ABSOLUTELY NO WELDING OF REINFORCING BARS OR TORCHING TO BEND
REINFORCING BARS SHALL BE ALLOWED WITHOUT SPECIFIC APPROVAL FROM THE
STRUCTURAL ENGINEER.

POST-INSTALLED DRILL AND EPOXY ANCHORS INTO CONCRETE SHALL BE HILTI
HIT-HY 200 ADHESIVE ANCHORING SYSTEM, OR APPROVED EQUAL, WITH MINIMUM
3/4"DIAMETER, A36 ANCHOR WITH MINIMUM OF 6”"EMBEDMENT UNLESS OTHERWISE
SHOWN.

PRIOR TO INSTALLING POST-INSTALLED ANCHORS INTO CONCRETE, THE
CONTRACTOR SHALL LOCATE REINFORCING. DO NOT DAMAGE CONCRETE
REINFORCING.

Mmoo

C17. COMPLY WITH CURING PROCEDURE SET FORTH IN ACI 301, ACI 308.

STEEL:
S1.

S2.
S3.

S4.

Sbo.

S6.

S7.

S8.
S9.

S10.

MATERIALS SHALL CONFORM TO THE STANDARDS LISTED:

WIDE FLANGE SECTIONS: ASTM A992 OR ASTM A572, GRADE 50 (Fy=50 KSI)

STRUCTURAL BOLTS: ASTM A325

NON-STRUCTURAL BOLTS: ASTM A307

HSS: ASTM A500 GRADE B

. ALL STEEL MEMBERS AND BOLTS SHALL BE HOT DIP GALVANIZED.

DIMENSIONS: TO CENTERLINES OF COLUMNS AND BEAMS, TOP SURFACES OF

BEAMS AND TUBES AND BACKS OF CHANNELS AND ANGLES UNO.

BOLTED CONNECTIONS UNLESS NOTED OTHERWISE:

A. STRUCTURAL: 3/4"DIAMETER MIN., TYPE N, FULL DEPTH CONNECTION, (2)
BOLTS MINIMUM

B. ANCHOR RODS: 3/4"DIAMETER MIN., (4) BOLTS MINIMUM, MINIMUM 12”EMBED
INTO CONCRETE, PROJECTION ABOVE CONCRETE, AS REQUIRED.

C. NON-STRUCTURAL: 5/8"DIAMETER MIN.

Mmoo

ALL BOLTED STRUCTURAL CONNECTIONS ARE BEARING TYPE CONNECTIONS
UNLESS OTHERWISE SPECIFIED TO BE SLIP-CRITICAL. PROVIDE LOAD INDICATING
WASHERS AT SLIP-CRITICAL CONNECTIONS.

ALL WELDING SHALL BE DONE BY CERTIFIED WELDERS AND SHALL BE DONE IN
ACCORDANCE WITH THE LATEST STANDARDS OF THE AWS AND AISC. INSPECT
ALL WELDING IN ACCORDANCE WITH THE SPECIAL INSPECTIONS AND
SPECIFICATIONS.

WHEN FILLET WELD SIZE IS NOT INDICATED, PROVIDE MAXIMUM WELD SIZE BASED
ON CONNECTED MATERIAL THICKNESSES IN ACCORDANCE WITH AISC
SPECIFICATIONS.

ALL STRUCTURAL STEEL FABRICATION AND ERECTION SHALL CONFORM TO AISC
360, STEEL CONSTRUCTION MANUAL AND AISC 341, SEISMIC DESIGN MANUAL.
PLACE NATURAL CAMBER OF BEAMS UPWARD.

DO NOT FIELD CUT OR ALTER STRUCTURAL MEMBERS WITHOUT ENGINEER'S
APPROVAL.

FIELD REPAIR OF DAMAGED GALVANIZED COATING BY SHERWIN WILLIAMS
PRO-CRYL UNIVERSAL PRIMER, B66-310 SERIES AND SHERWIN WILLIAMS PRO
INDUSTRIAL O VOC SEMI-GLOSS, B66W650 SERIES OR EQUAL.

SPECIAL INSPECTIONS:

SP1.

SPECIAL INSPECTIONS SHALL BE PROVIDED TO MEET THE REQUIREMENTS OF
IBC CHAPTER 17 IN THE FOLLOWING CATEGORIES:

-SUBGRADE PREPARATION

-WELDING

-ANCHOR BOLTS

-HIGH STRENGTH BOLTING

DRAWING: P:\Projects\Arizona_Public_Service\60566008_FCPP_Return_Water_Pond_SG2\900_CAD_GIS\910_CAD\20-SHEETS\APS_EDCS_Drawings\2_DRAWING_REVISIONS\FC45CM-S-98-WP-AP-200485-24.dwg
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NOTES:

1. "TOP" BARS SHALL BE HORIZONTAL
REINFORCEMENT PLACED SO THAT MORE THAN 12"
OF FRESH CONCRETE IS CAST IN THE MEMBER
BELOW THE DEVELOPMENT LENGTH OR SPLICE.

2. CLEAR SPACING OF BARS BEING DEVELOPED OR
SPLICED SHALL

A.NOT BE LESS THAN dp, HAVE CLEAR
COVER NOT LESS THAN dp, AND STIRRUPS OR
TIES THROUGHOUT L4 NOT LESS THAN THE
CODE MINIMUM OR;

B. CLEAR SPACING OF BARS BEING DEVELOPED
OR SPLICED NOT LESS THAN 2dp AND CLEAR
COVER NOT LESS THAN dp . WHERE db
=DIAMETER OF REINFORCING BAR AND Lg =
DEVELOPMENT LENGTH.

5. ALL LAP SPLICES SHALL BE CLASS B UNLESS
NOTED OTHERWISE.

4. WHEN SPLICING BAR OF DIFFERENT SIZE, THE
LENGTH OF LAP SHALL BE GOVERNED BY THE
LARGER DIAMETER BAR.

5. SPLICES ARE TO BE MADE SO THAT THE GIVEN
DISTANCES TO FACE OF CONCRETE WILL BE
MAINTAINED.

6. SPLICES SHALL BE STAGGERED TO GIVE 12
INCHES CLEAR BETWEEN ENDS OF ADJACENT
SPLICES, IF BARS ARE SPACED CLOSER THAN 6
INCHES OR 6 BAR DIAMETERS.

STANDARD HOOK & REINE LAP SPLICE

SCALE: NTS

CONSTRUCTION NOTES:

1. THE CONTRACTOR SHALL FIELD VERIFY ALL EXISTING
CONDITIONS, DIMENSIONS, AND ELEVATIONS PRIOR TO START
OF CONSTRUCTION AS REQUIRED TO COORDINATE NEW
CONSTRUCTION. NOTIFY ENGINEER OF ANY DISCREPANCIES
OR CONFLICTS FOUND IN CONTRACT DOCUMENTS AND/OR
FIELD CONDITIONS.

THESE RECORD DRAWINGS DATED 01/17/20 AND TITLED "FOR
RECORD" HAVE BEEN DEVELOPED FROM AS-BUILT MARKUPS
AND MAY NOT REPRESENT THE FINAL PROJECT, AS

CONSTRUCTED, IN EVERY DETAIL. THESE RECORD DRAWINGS
HAVE BEEN PREPARED BASED ON INFORMATION SUPPLIED BY
OTHERS AND THE ENGINEER HAS NOT VERIFIED THE ACCURACY
OR COMPLETENESS OF THE INFORMATION.
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THIS DRAWING IS CONFIDENTIAL AND SHALL NOT BE USED
OR REPRODUCED IN ANY PART WITHOUT WRITTEN CONSENT
OF PINNACLE WEST CAPITAL CORPORATION.
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CONSTRUCTION NOTES:

1. THE CONTRACTOR SHALL FIELD VERIFY ALL EXISTING

10'-0" CONDITIONS, DIMENSIONS, AND ELEVATIONS PRIOR TO START
OF CONSTRUCTION AS REQUIRED TO COORDINATE NEW
CONSTRUCTION. NOTIFY ENGINEER OF ANY DISCREPANCIES
OR CONFLICTS FOUND IN CONTRACT DOCUMENTS AND/OR
FIELD CONDITIONS.
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RETURN WATER PUMP SLAB
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STRUCTURE
T
/I\
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THESE RECORD DRAWINGS DATED 01/17/20 AND TITLED "FOR
RECORD" HAVE BEEN DEVELOPED FROM AS-BUILT MARKUPS
NEW CONCRETE AND MAY NOT REPRESENT THE FINAL PROJECT, AS
PUMP SLAB CONSTRUCTED, IN EVERY DETAIL. THESE RECORD DRAWINGS
HAVE BEEN PREPARED BASED ON INFORMATION SUPPLIED BY
OTHERS AND THE ENGINEER HAS NOT VERIFIED THE ACCURACY
= JE OR COMPLETENESS OF THE INFORMATION.
o+ o+ o+ o+ o+ > > > o+ o+ o+ o+ o+
+ + + + + A > + + + + + 4
N A D
1 01-17-20| FOR RECORD AWF | DEM FCCO6814
NO.| DATE REVISION DWN | CHD | EXD |RVWD|APVD| W.A.

FOUR CORNERS POWER PLANT
RETURN WATER POND

|||m|||mlll|||u.
e R STRUCTURAL PLAN AND SECTION

1/2"=1-0" 7720 N. 16th Street Suite 100
Phoenix, Arizona 85020
(602) 371-1100

SECTION SHADE STRUCTURE A=COM o aps

SCALE_ 1"=2’ DATE _10/04/19
GRAPHIC SCALE DWN EXD APPROVED W A
2 0 2 4 0 S o CM ———
WORK SAFELY TODAY == RVWD ROBERT E. HAWTHORNE | Fccoest4
HM L DRAWING APPROVED BY
: ( lr':l EEZET )ft THIS DRAWING IS CONFIDENTIAL AND SHALL NOT BE USED | UNIT DISC |TYPE |SYS [SUBSYS| NUMBER SHEET
inch = : OR REPRODUCED IN ANY PART WITHOUT WRITTEN CONSENT FCA5CM S |47 | WP | AP | 200485 95
DRAWING:  P:\Projects\Arizona_Public_Service \60566008_FCPP_Return_Water_Pond_SG2\900_CAD_GIS\910_CAD\20-SHEETS\APS_EDCS_Drawings\2_DRAWING_REVISIONS\FC45CM-S-47-WP-AP-200485-25.dwg OF PINNACLE WEST CAPITAL CORPORATION.
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DRAWING:

CONSTRUCTION NOTES:

10'-0" x - 9'-8" = NOTES:
N
o o o o . .. . 1. THE MINIMUM PAD SIZE SHALL BE AS INDICATED OR AS
—] 10" |~ 8-0 -1 1'-0 —2#,\.8 10 8-0 10 DETERMINED BY THE EQUIPMENT MANUFACTURER. h EBE,D‘.’TO.SI,E’,‘%TSENETOAN%, TEIBDEXE@K%O?II%L IERTBSRTI'#C? START
o7 . OF CONSTRUCTION AS REQUIRED TO COORDINATE NEW
A /—@ /—@ 2. THE SIZE, NUMBER, TYPE, LOCATION AND THE THREAD PROJECTION
P I I OF THE ANCHOR BOLTS SHALL BE DETERMINED BY THE EQUIPMENT CONSTRUCTION. NOTIFY ENGINEER OF ANY DISCREPANCIES
- - MANUFACTURER. HOLD CONCRETE ANCHOR BOLTS IN POSITION OR CONFLICTS FOUND IN CONTRACT DOCUMENTS AND/OR
o | . 5 J 3 WITH A TEMPLATE WHILE PAD IS BEING PLACED. FIELD CONDITIONS.
& - - - & [ — 4 — 3. USE PIPE SLEEVES TO PROVIDE THE ANCHOR BOLT A MINIMUM
™ i S MOVEMENT OF 1/2" IN ALL DIRECTIONS. THE MINIMUM SLEEVE
ol | /—® | | LENGTH SHALL BE 8 TIMES THE BOLT DIAMETER. SLEEVES SHALL
E BE FILLED WITH NON-SHRINK GROUT AFTER EQUIPMENT IS
] / \ INSTALLED.
J’ ‘) 4. PIPE SLEEVES SHALL HAVE A MINIMUM INTERNAL DIAMETER 1"
@_/_,/'\\ ] s GREATER AND A MAXIMUM INTERNAL DIAMETER 3" GREATER THAN
Y 2 THE ANCHOR BOLT DIAMETER.
™ Iw — | 5. EQUIPMENT BASES SHALL BE INSTALLED LEVEL UNLESS NOTED
OTHERWISE ON THE PLANS.
O 6. PROVIDE WEDGES OR SHIMS TO SUPPORT THE BASE WHILE THE
NON-SHRINK GROUT IS PLACED. TEMPORARY LEVELING NUTS
SHALL BE BACKED OFF. THE WEDGES OR SHIMS THAT REMAIN IN
PLACE SHALL NOT BE EXPOSED TO VIEW.
[ 7. SEE MECH, PROCESS AND ELEC DRAWINGS FOR EQUIP PAD
~ LOCATIONS, SIZES AND THICKNESSES.
SLOPE /—@
1/8"/FT
: : ~SLOPE SLOPE : : FACE OF EQUIPMENT
™ ™ 1.69:12 1.69:12 = ™ ™
| TR SIS ~ e #4@12" 0.C.
0 ™~ 0 ~ " oLR FACE OF EQUIPMENT
] A 6" MIN
¥ RN TP ALL SIDES™ | | 3/4" CHAMFER, TYP
o]
\@ ) SEE SECTION B THIS
6 — SHEET FOR SLAB
| I _ THICKNESS AND REINF.
T if—w " J.
|- < |
o A @ . 7 -+
.y ROUGHEN CONC TO 1/4" _/ \
AMPLITUDE AND MOISTEN #4@12 0.C. DOWELS AROUND
| | | | SLAB UNDER EQUIPMENT PAD PERIMETER. DRILL AND KEY NOTES:
) ] PAD PRIOR TO PLACING EPOXY W/ 4" EMBED 8"
= A HSS 2 1/2x2 1/2x1/4 A v CONCRETE
in @ SUPPORT BEAMS in _l NEW RETURN WATER POND PUMPS, SEE MECHANICAL FOR
ABOVE (ELECTRICAL ADDITIONAL INFORMATION.
PANEL SIDE ONLY)
(2) 76'x40"x6" THICK EQUIPMENT PAD, SEE DETAIL 3 THIS SHEET.
| DETAIL EQUIPMENT PAD
_ _ NTS @ ROOF FRAMING MEMBER HSS 2 1/2 x 2 1/2 x 1/4 ABOVE.
' I I ' = + = (4) ROOF FRAMING MEMBER HSS 2 1/2 x 2 1/2 x 1/4 BELOW.
o o o o =O =O
TYP A ol TYP e A / ol @ ROOF FRAMING MEMBER HSS 6 x 3 x 1/4.
I @)~ } (6) RIDGE BEAM HSS 2 1/2 x 2 1/2 x 1/4.
ANCHOR BOLT PER
DETAIL FOUNDATION PLAN DETAIL ROOF FRAMING PLAN CRANE MANUFACTURER VULCRAFT TYPE 1.5A 20 GA GALV. METAL DECK. FASTEN
1/2"=1"-0" 1/2"=1"-0" 5" 5.STAR EPOXY WITH #12 SCREWS W/ NEOPRENE WASHERS @ 36/4 PATTERN
BEAM JIB CRANE NON-SHRINK GROUT AT SUPPORTS AND #12 SCREWS @ 12"0.C. SIDE LAPS.
3/16 HSS 6X3x1/4 OR EQUAL o
5 Aﬁg 316 /BEAM GALV 20 GA ) 3/4" CHAMFER -
L | | L 3x2x3/16 LLH @ BEAM RIDGE PLATE y) HSS 2 1/2x2 1/2x1/4 ‘l # gs/?e\F//EélNG o
L FOR DECK ATTACHMENT VETAL DECK y i
([ 7 METAL DECK T
L - = — " + o+ o+ Fat + o+ A+ 4
] 10" —=! HSS 2 1/2x2 1/2x1/4 + o+ o+t AL oA+ g5
PLATE 1/4"x10"x10" VS <
W/ (4) 3/4"® 316 BEAM N
A325 BOLTS NN 316 TO S—ADD (3) #3 AT TOP
1o PLATE — 3/16 - 3 TIE
N ] _ e @ 12"0.C.
TYP | —" L
N — \ LV
HSS 6x3x1/4 = = Z |/ X
BEAM (TYP) — = %
- ————— 1 C - ——7 NTS
‘ | A | || |
| T | SECTION TYPICAL STRUCTURE FRAMING g
TYP | | | | 1n=1|_ n 0 g
>_|7_93/1e | ] | 0 © 5 METAL DECK
| | |
| HSS 2 1/2x2 1/2x1/4 - CONCRETE PILE 12
' o R LA g v R i S
HSS 4x4x1/4_/ | | (ELECTRICAL PANEL ALY 20 GA ATTACHVENT
5 COLUMN (TYP) | | SIDE ONLY) RIDGE PLATE
S | METAL DECK
ik I I
N | ELECTRICAL UNITS
S 1/4" GUSSET | | L 3x2x3/16 LLH
0 PLATE EACH SIDE L — - HSS 2 1/2x2 1/2x1/4 X BETWEEN TRUSSES
/SUPPORT BEAM _ — | AND AT ENDS
(ELECTRICAL PANEL — 3116 |/ 2@6
TY'°>_|73/16 6% C———rC—— SIDE ONLY) THESE RECORD DRAWINGS DATED 01/17/20 AND TITLED "FOR
) _ | | | 7 RECORD" HAVE BEEN DEVELOPED FROM AS-BUILT MARKUPS
S 0" NS = | 18 N 2@6 AND MAY NOT REPRESENT THE FINAL PROJECT, AS
| || | 118 |/ 2@6 HSS 2 1/2 x 2 1/2 x 1/4 ' CONSTRUCTED, IN EVERY DETAIL. THESE RECORD DRAWINGS
. X X ﬁgﬁgﬁgﬁgﬁgﬁg HAVE BEEN PREPARED BASED ON INFORMATION SUPPLIED BY
I W\ o | o | RIDGE BEAM — dEEEE=EEIE HSS 6x3x1/4 BEAM OTHERS AND THE ENGINEER HAS NOT VERIFIED THE ACCURACY
. \ L ——t L —— i OR COMPLETENESS OF THE INFORMATION.
(@] =|\ 2|_O||
o | | PLATE 1/2"'x10"x10" W/ (4) /D
© Lo o | 7 x10"x SECTION -/ TYPICAL STRUCTURE FRAMING o SECTION TYPICAL STRUCTURE FRAMING
R 1/2°0 CAST-IN-PLACE TERTEPY) DETAIL CRANE PEDESTAL TP 2 |01-17-20| FOR RECORD AWF | DEM FCC06814
) 1 J ANCHORS W/ 8" EMBED 3'=1-0 v 3'=1-0
‘; _II 7II _II
o~ 13 / 1 o ‘ NTS 1 [12/20/18 |REVISED AGGREGATE LDB [HM REH
-- ARED: /8 [FT T&B, TYP /8 [FT T&B. TYP FOUR CORNERS POWER PLANT
‘ 3/4" CHAMFER i\ SLOPE SLOPE
. < - < 7 RETURN WATER POND
‘ N , I | it | A ————.—7 , T T T e T T e T — — — —
S+ o+ o+ + + o+ - + + + o+ -
o+ o+ + o+ 1l ? + + o+ 1l Z ? GRAPHIC SCALE STRUCTURAL SECTIONS AND DETAILS
+ o+ g+ + o+ k._ im am - +y+ o+ o+ L‘_ -~
Y S JS I S S S — —_——_—— i N —_—_— L 2 0 2 4 [
' | e  |A=COM
= I 50/50 BLEND OF 0 I
_t e COMPACTED _ e ( IN FEET ) 7720 N. 16th Street Suite 100 ‘
N Lks AASHTO #5 AND T "3 1inch =2 'ft. T a2 80020
#6 AGGREGATES — | SCALE__AS NOTED DATE _ 10/04/19
GRAPHIC SCALE
COMPACTED COMPACTED . 1 ) PN EXD APPROVED WA
I WORK SAFELY TODAY | copeer € s | recosmns
SECTION TYPICAL STRUCTURE FRAMING SECTION @ SLAB EDGE 1 ( IN FEET )ft THIS DRAWING IS CONFIDENTIAL AND SHALL NOT BE USED | UNIT DISC [TYPE |SYS [SUBSYS| NUMBER SHEET
INnc = .
oy 1" OR REPRODUCED IN ANY PART WITHOUT WRITTEN CONSENT FCASCM S 165 | WP | AP | 200485 26
P: \Projects\Arizona_Public_Service\60566008_FCPP_Return_Water_Pond_SG2\900_CAD_GIS\910_CAD\20-SHEE TS\APS_EDCS_Drawings\2_DRAWING_RE VISIONS \F C45CM-S-65-WP-AP-200485-26.dwg OF PINNACLE WEST CAPITAL CORPORATION.
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DRAWING:

>82114 SH10F (B2)

CONSTRUCTION NOTES:

1.

CONNECT TO 8" HDPE TO PLANT.

/
RETURN WATER PUMPS
FROM POND 3
PUMPHOUSE CONTROL WIRING DIAGRAM
MAIN SUMP LE '
291.78D | 3/4"
YV o T |
" I
LIT v | 8
NEW RETURN : 291.180 > = 6 : ° -
19
WATER POND 2 1) 291180 Y 291-[/5[) GENERAL CONSTRUCTION NOTES:
ASLL I:I " " | —1 6 & | [><] -
A 291.78D I | I><I ° [ 2 A — 1_1/2'..\' ! — : 1. SEE FC-M-ADS-82114-10F-L FOR UNID LEGEND.
A 6" 3 ! \M 2. FOR STANDARD SYMBOLS, REFERENCE DRAWINGS, LEGEND
— 4 RWP PMP-001 AND GENERAL NOTES, SEE APS DRAWING G-76000.
HDPE 316 SS 90 GPM @ 270 FT HEAD 16 3. ALL ABOVE GRADE EXTERIOR PIPING AND PUMPS HEAT
| 1 TRACED AND INSULATED.
. NEW FGD)  2R2oF ?SBI_:OEVE\IC?]BEADZ)E) o | SS  HDPE ABOVE BELOW
6 HDPE POND 1" DR | GRADE GRADE
I B EE———
> 82114  SH10G( B2 )> A |
24 I
L _
—I 3/4" 18
1-1/4" KEYED NOTES:
HDP/E 1-1/4" | w| 316 HDPE
HDPE | oSS L
| Ej 1" DR @EQUIPMENT/VALVE/INSTRUMENT NUMBER | 2 | SEE LEGEND
| o FOR UNID NUMBER
1"V | 0= _ _
FI_ Y FQI FI_ Y FQI — 13 | 20 Cj 16
IBD TBD TBD TBD 14 |
N ~—~ ~ ~—~ 6P| | 6P|
| o | 10 291.TBD | 291.TBD
I I 6" 6"
L— i) il — 6"I\u 2" IL. | ] T\I—N_>
@ @ ><I | - 1l Jb-II s \’I : 1_1/2" p =
—_— | | L @_ _____ 11
B TBD TBD l 12
| @ @ | RWP PMP-002
I = 5 I 90 GPM @ 270 FT HEAD
I I L
| ~— HOA ~— HOA | 1" DR
| M= M |
LT i - LT
BD ~ - BD
L BN 2
28 29
s N\ st T
COUPLING
RWP PMP-003 (TYP) RWP PMP-004
20 GPM @ 28 FT HEAD 20 GPM @ 28 FT HEAD
RETURN WATER POND LCRS FGD POND LCRS
25
| I
1" DR
LEGEND (RWP PUMP SYSTEM)
6II
NO UNID NO UNID >82114  SH10G( A2 }> SEE NOTE 1
1 FCOOCM—BP—RWP—POND—001 15 FCOOCM—BP—RWP—MTR—002
2 FCOOCM—BP—RWP—VLV-VO0O0!1 16 FCOOCM—BP—RWP—IND—PI291TBD
3 FCOOCM—BP—RWP—VLV-V002 17 FCOOCM—BP—RWP—VLV—-V008
4 FCOOCM—BP—RWP—-VLV-V003 18 FCOOCM—BP—RWP—VLV-V009
5 FCOOCM—BP—RWP—IND—PI291TBD 19 FCOOCM—BP—RWP—BV—001
6 FCOOCM—BP—RWP—PMP—001 20 FCOOCM—BP—RWP—BV—002
THESE RECORD DRAWINGS DATED 01/17/20 AND TITLED "FOR
7 FCOOCM—BP—RWP—MTR-001 21 NOT USED RECORD" HAVE BEEN DEVELOPED FROM AS-BUILT MARKUPS
AND MAY NOT REPRESENT THE FINAL PROJECT, AS
8 FCOOCM—BP—RWP—IND—PI391TBD 22 NOT USED CONSTRUCTED, IN EVERY DETAIL. THESE RECORD DRAWINGS
HAVE BEEN PREPARED BASED ON INFORMATION SUPPLIED BY
9 FCOOCM—BP—RWP-VLV-V004 23 NOT USED OTHERS AND THE ENGINEER HAS NOT VERIFIED THE ACCURACY
" FCO0CM—BP —RWP—VLY_V00s " NOT USED OR COMPLETENESS OF THE INFORMATION.
11 FCOOCM—BP—RWP—VLV-V006 25 FCOOCM—BP—RWP—VLV—VO011
12 FCOOCM—BP—RWP—-VLV—V007 26 FCOOCM—BP—RWP—CKV—002 S |01-17-20 FOR RECORD AWF | DEM FCcoe814
REVISED PUMP FLOW &
13 FCOOCM—BP—RWP—IND—PI291TBD 27 FCOOCM—BP—RWP—CKV—003 2 |12/17/18| 1pH & PIPE SIZES DB | JM
14 FCOOCM—BP—RWP—PMP—002 28 FCOOCM—BP—RWP—PMP—003 1 [11/29/18 EXVCSECHESET.’?;:,% CATE | pg | um
29 FCOOCM—BP—RWP—PMP—004 NO.| DATE REVISION DWN|CHD | EXD [RVWD|APVD| W.A.
FOUR CORNERS POWER PLANT
RETURN WATER POND
RETURN WATER POND P&ID
[ ]
A=COM @
7720 N. 16th Street Suite 100 . aps
Phoenix, Arizona 85020
(602) 371-1100
SCALE__NONE DATE _ 10/04/19
4 N DWN EXD APPROVED W A
LDB —-
JACK MCCONWELL
NM@E @ WORK SAFELY TODAY | [ SJACK MCCONWELL _ | Fccossi4
THIS DRAWING IS CONFIDENTIAL AND SHALL NOT BE USED | UNIT DISC |TYPE |SYS [SUBSYS| NUMBER SHEET
OR REPRODUCED IN ANY PART WITHOUT WRITTEN CONSENT
Dial 8-1-1 or 1-800-321 2537
P: \Projects\Arizona_Public_Service \60566008_FCPP_Return_Water_Pond_SG2\900_CAD_GIS\910_CAD\20-SHEETS\APS_EDCS_Drawings\2_DRAWING_RE VISIONS \F C45CM-M-02-WP-AP-200485-27.dwg . /| OF PINNACLE WEST CAPITAL CORPORATION. FC45CM M| 02 | WP | AP | 200485 27
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>82114 SH 10H (E1) > 6" HDPE SDR11 >
FROM SUMPS 9—17
82114 SH 10H (E1) > S _HDPE SORTT >
FROM SUMPS 9—17
6" CARBON STEEL . 8"
EL_ » ASH POND #6 .
<! NOTES:
1. FOR STANDARD SYMBOLS, REFERENCE
@ DRAWINGS, LEGEND & GENERAL NOTES, SEE
APS DRAWING G-76000.
|
k2 ” I
TO HALOPHYTE 6 4 4-200%-443
FARM A DRY FLY ASH DISPOSAL AREA
E (ABANDONED) o) GENERAL CONSTRUCTION NOTES: | [
ELN ” - - - - -
HALOPHYTE FARM S AE N6z114 SH 10H (C3)) 4" HDPE SDR 17.0 > 1. EE(EEE% M-AOS-82114-10F-L FOR UNID
VALVE PIT o e s FROM MANHOLE #1 '
BRI " DFADA 1
;B BT S82114 SH 10H (B3)) 2 HDPE SDR 17.0 > RETENTION BASIN 2. FOR STANDARD SYMBOLS, REFERENCE
_ ?/ CIJ FROM MANHOLE #2 DRY FLY ASH DISPOSAL AREA DRAWINGS, LEGEND AND GENERAL NOTES,
- =TT 27 4" HDPE SDR 17.0 < DRY FLY ASH DISPOSAL AREA éﬂi‘é‘é"z SEE APS DRAWING G-76000.
(39) sl & (45) 82114 SH 10H (A3)) : > (OFADA)
() VALVE PI (i) (1) FROM MANHOLE #3 PHASE 3. ALL ABOVE GRADE EXTERIOR PIPING HEAT
I (! S| iy | > TRACED AND INSULATED BETWEEN THESE
I\ L N - {PoNTs,
057 PN . / \ | | / | \ ! ! / DFADA 2 '—.
1%F5E — &:D &IZ\_\:{ . ! _ RETENTION BASIN
<:>—' -
<:> Y Y
FLOW TOTALIZERS (41) @) VALVE_PIT 68 | : v 6" HDPE
4" C.M.P. FLOW -
TOTALIZER i\ //
- ABANDONED ABANDONED | B E , |+ POND 3 TOE DRAIN DITCH
y N PLACE IN PLACE | § = —— 10" PVC  EMERGENCY OVERFLOW
HDPE HDPE - > (i) >
(UNDERGROUND) (UNDERGROUND) Y. L L 4
ABANDONED ABANDONED 6" HOPE 10" HDPE 6" HDPE
IN PLACE IN_ PLACE Pl ( vawras ] ) >
HDPE HDPE CARBON CARBON / Y 610 10%6
(UNDERGROUND) (UNDERGROUND) STEEL STEEL /]
ASH POND
D CARBCN CARBCN INTERCEPT D
STEEL STEEL SUMP #6
GRADE BREAK / nEEE
/ ‘ M ” ’ / ‘ » m ‘ » ” . / ‘ »
12" PERFORATED 12” PERFORATED 12” PERFORATED 12" PERFORATED 12" PERFORATED 12" PERFORATED 8" PERFORATED
HDPE SEEPAGE HDPE SEEPAGE HDPE SEEPAGE HDPE SEEPAGE HDPE SEEPAGE HDPE SEEPAGE HOPE SEEPAGE
INLET PIPE INLET PIPE _ INLET PIPE INLET PIPE INLET PIPE INLET PIPE | NLET PIPE Iy >
» " ” ” hJ
4 |12 HDPE SDR 17.05 BFDzEE\I SP[:PREW’O 82114 SH 10H (C8)> / (12_HDPE SDR 17.055 ggili i,[fF'fE”'O 2114 _SH 10H (BB)> J |L2HDPE_SDR 17.05 ggili SP?FF,"E”'O 82114 SH 10H (AB)> /, |12 _HDFE SDR 1705 ggi&‘ SF,?§E17'O 82174 SH 10H (A8)> o 134
SEEPAGE TO MANHOLE #1 SEEPAGE TO MANHOLE #2 SEEPAGE TO MANHOLE #3 SEEPAGE TO MANHOLE #3 T ! _1/2-200-60 1 1/2-200-260
— SUMP #1 SUMP #2 SUMP #3 SUMP #4 N | —
. L .
@X @\ @ ) ) ) 1 1/2-200-60 1 1,/2—200—60
11/2° DR/} 4" 1/2 4-125-280 @
4" C.S. 6x3
(4 . & - ><]_1/T—D—|:4x11/2 M...\ o YYYVYYY
Q 4 4-125-81 (2D) RePTh
& ® o |8 R -
5 B s 2" oo e | 130 GPM@475 FT HEAD WELL
S.S.| HDPE - 00—
9 @@ 1_1/2-200-604 4241 1 1 /2-200-260 .\
) | il | Q07
RS ' ' >
> Pl /| Iy 1 1/2-200-60 1 1/2-200—60
C w (o) 4-125-280 C
4x1 1/2
@/ DISCHARGE VAULT @ 4 4-125-81 (1D) 5 _/ 6—125—81 5" >
(5'X11" PRECAST) G5y () 069 ey, O EXIST. 8" TO o 130 GPM@475 FT HEAD D <]
%Q @ USE AS SLEEVE ¥ 1 1/2—-200-280 11/2" ¢S .
l
S EHI . ~ I > f 2
Lt @ @ © o e . |_j N Y DRY (T‘
> > 4" C.S. BELOW WELL g
GRADE
y v DISCHARGE VAULT J 2" _T »  HOPE HDPE d
— % ” (5'X11" PRECAST) HDPE HDPE < |
N 4" PERFORATED 4" PERFORATED| |3 FOOTING DRAIN - ORIFICE_1
CORRUGATED ~ CORRUGATED cs ASH POND 3 PUMPHOUSE
PVC SEEPAGE  PVC SEEPAGE CARBON CARBON PUMPING
INLET PIPE INLET PIPE STEEL CARBON STEEL - —1 STATION
: > STAINLESS STEEL  stanLEss OreEL 1 | HDPE
GRADE BREAK STEEL —] STEEL —] BELOW DRYWELL DRYWELL VALVEPIT -
GRADE SUMP SUMP 3 C.M.P.
N(55) PUMP A PUMP B
ABOVE ABOVE
uG uG
NORTH INTERCEPT NORTH INTERCEPT - GRADE | GRADE ____ [
SUMP 7 SUMP 8 ) L (" £ )
B CHACO WASH Y 4 _HDPE — { Q 4 HDPE 5500485 SH27 (E8) > B
NORTHERN 4" IN 8" HDPE (DOUBLE Q) TO NEW RWP
AREA WELLS -1 _  WALL PIPE) SEE NOTE 3 S .
CARBON 10 [08-03-16| REVISED SUMP IDENTIFICATION awr | ke | cow AWG [FAC90385
6 CMP. EXTRACTION WELL No. EW12 EXTRACTION WELL No. EW1T HDPE | STEEL 9 [01-05-16| AS BUILT MODIFICATIONS KLP | awr | uBH | cow | awe [Facaosss
| UG —+— | 8 |2-20-14|as BuLT BNS | oM | JBH G |Fccosest
J CH ] - 7 [12-19-13| GENERAL REV FAC90386 MODS BNS | JoMm | uBH AWG |Facgo37i
(05) UG oo | ADDED ON/OFF PAGE CONNECTOR -~
I = @ ———— T HDPE PVC <_‘_. 6 |9-10-04 | \ND LINE No. 6’—DW—503-50 BA | PSS | TK | TLM | DDG |04-=6379
(B2 ™~~____PVC 'HDPE ) 5 |5-20-99 [ CARBON CARRYOVER AS-BUILT AD 04-6116
o o i THESE RECORD DRAWINGS DATED 01/17/20 AND TITLED "FOR
o OPE | Pve 2 g g RECORD" HAVE BEEN DEVELOPED FROM AS-BUILT MARKUPS  [10-25-95| AS-BUILT & CENERAL REVISIONS | AGS 40-6160
(&0) R 2 Lz 2" BEN: CONSTRUCTED, IN EVERY DETAIL. THESE RECORD DRAWINGS o it Bl e B L T Rl
HDPE HDPE HDPE _T , )
1 1/4=200-60 — HDPE —— | HDPE HAVE BEEN PREPARED BASED ON INFORMATION SUPPLIED BY 2 | 7-15-93 [ GENERAL REVISION AGS OSTER CAM _[40-6044
— | ] | OTHERS AND THE ENGINEER HAS NOT VERIFIED THE ACCURACY 1 | 4-22-93 [ CONSTRUCTABILITY REVIEW AGS | RIM |OSTER|CHET | GF [40-6044
CARBON CARBON CARBON OR COMPLETENESS OF THE INFORMATION.
STEEL 11/4-200-260 ) | 4 4y0 CARBON STEEL CARBON  STEEL CARBON CARBON CAREON NO.| DATE REVISION DWN [ CHD | EXD |RVWD|APVD
STEEL STEEL STEEL ~ STEEL CARBON CARBON OUR CORNERS COMMON
STAINLESS ] &) STAINLESS STAINLESS STAINLESS F E
STEEL STEEL STEEL STAMLESS STEEL ASH POND 6/CHACO WASH
SEEPAGE INTERCEPT SYSTEM
P&ID
CHACO NasH SEE FC-M-05-ADS-82114-10F-L FOR UNID LEGEND
AREA WELLS
SCALE__NONE DATE _3-23-93
EXTRACTION WELL No. EW1 EXTRACTION WELL No. EWS EXTRACTION WELL No. EW6 EXTRACTION WELL No. EW14 EXTRACTION WELL No. EW1E 12 To1-1720 FoR RECORD R mv— D\rl/(ltl oAy APPROVED WA
@>\ 13 [12/17/18] ReviSED PuNP ToH 108 | mc | Bs CHD T TSOR 40-6050
12 |10/22/18| SAP GATE & CHECK VALVE LOCATIONS| LDB | JMC | BCS
/2 THIS DRAWING IS CONFIDENTIAL AND SHALL NOT BE USED |EXD \\roip [ [UNT | DISC | TYPEISYS | NUMBER SHEET
11 {10/22/18 | REPLACED PUMPS LDB | JMC | BCS OR REPRODUCED IN ANY PART WITHOUT WRITTEN CONSENT Fc | M1 021ADS| 82114 10F
NO. | DATE REVISION DWN | CHD | EXD [RWWD |[APVD| WA | OF PINNACLE WEST CAPITAL CORPORATION. RVWD
4 DRAWING: C:\Users\adam_ford\Desktop\APS\FCPP\POND 6\FC-M-C2-ADS-82114-10F \FC-M-02-ADS-82114-10F .dwg



BLOCK STOP
CONCRETE V-DITCH NE-SOUTH DISCHARGE > NOTES:

1. FOR STANDARD SYMBOLS, LEGENDS AND
GENERAL NQTES, SEE APS DRAWING
76000 SHEETS 1& 2.

CONCRETE V-DITCH

CONCRETE V-DITCH NE-NORTH DISCHARGE
BLOCK STOP REFERENCE DRAWINGS

1. FC—M—05—APS—152857—1, DECANT WATER
POND PIPING PLANS & SECTIONS.

. 2. FC—M—05-APS—152857-2, DECANT WATER POND,

, DEAD POOL PIPING, PLANS & SECTIONS.
10" HODE 3. FC—M-05-APS—152857-3, DECANT WATER POND,

%VWW - PUMP SKID DETALS.
FONG K By (K D
DEAD POOL PUMP
_____________ . SLC-5/04

— B SLOT 1
22331 SH. 45 AB
|
|

4. FC-M-05-ADS—152857—4, DECANT WATER POND,
|
|
|
|
6PS 6P | @}\ /\{@

29165 29165 | 6P 6PS
| . 291.
|
|

SKID/PIPE SUPPORT LOCATIONS.
e 8' HDPE PERFORATED
8'-N-1 8"-N-1 s : WALLED PIPE

0. 22331 SHEET 43A—-46A CONTROL WIRING DIAGRAM.
6. 152745 SH. 1-20 ELECTRICAL REFERENCE DRAWINGS.
7. 96819 SH. 28, 29 PIPING & INSULATION SCHEDULE

LINED ASH IMPOUNDMENT POND (LAI)

ug_|
o (%) V19-6 "
| d — — L2
EI/ o DECANT WATER o ue V19-7 UG THESE RECORD DRAWINGS DATED 01/17/20 AND TITLED "FOR
= cc = DEAD POOL PUMP = - — RECORD" HAVE BEEN DEVELOPED FROM AS-BUILT MARKUPS
HDPE HOPE | HoPE| | 3T6L 950 GPM @ 30 FT. HEAD SS. AND MAY NOT REPRESENT THE FINAL PROJECT, AS
—-— — | =~ = : 316L| |HOPE HOPE HOPE CONSTRUCTED, IN EVERY DETAIL. THESE RECORD DRAWINGS
—-— - — HAVE BEEN PREPARED BASED ON INFORMATION SUPPLIED BY
DR 1‘,ﬁ'€ 1'@:'% OTHERS AND THE ENGINEER HAS NOT VERIFIED THE ACCURACY
- ~ETURN WATER OR COMPLETENESS OF THE INFORMATION.
- PUMPS
- CONTBY, MR pagean
— LEGEND (Ash Pond System)
| No UNID No UND
J 13 > : (20) o 1_| _FCOOCM-BP-AP-PND-LDWP 34 | FCOOCM-BP-AP-FLE-FE29161
@ = 1"V | 3 ~ETURN PUNP S00STER PUNP 2 | FCOOCM-BP-AP-PND-LAI 35 | FCOOCM-BP-AP-XMT-FT29161
TRV . 6P| | = S C-5/04 SLC-5/04 3 | FCOOCM-BP-AP-VLV-V197 36 | FCOOCM-BP-AP-CKV-193
- — 291.72 | > SLOT 5 SLOT 5 4 | FCOOCM-BP-AP-VLV-V191 37 | FCOOCM-BP-AP-VLV-V208
& | N 22331 SH.143 AB,C 22331 SH. 44 AB 5 | FCOOCM-BP-AP-SWT-PS2917 38 | FCOOCM-BP-AP-FLE-FE29171
= - | Z 35 | | 6 | FCOOCM-BP-AP-VLV-V195 39 | FCOOCM-BP-AP-XMT-FT29171
O\ | - & @ 7 | FCOOCM-BP-AP-IND-PI29175 40 | FCOOCM-BP-AP-VLV-V209
6 -N-1 6"-N-2 e S5, 6 ) 6 8 | FCOOCM-BP-AP-PMP-291 41 | FCOOCM-BP-AP-VLV-V210
M [ 291 .61 1"y 291.71 9 | FCOOCM-BP-AP-MTR-291 42 | FCOOCM-BP-AP-IND-PI29174
Y | DPE l @ = — @ - 10 | FCOOCM-BP-AP-IND-PI29165 43 | FCOOCM-BP-AP-PMP-294
| 7%I: 29161 - 29171 11 | FCOOCM-BP-AP-SWT-PS29165 44 | FCOOCM-BP-AP-MTR-294
RETURN WATER PUMP A 1 : & : 12 | FCOOCM-BP-AP-CKV-V192 45 | FCOOCM-BP-AP-IND-PI29164
= 450 GPM @ 125 FT. HEAD -1 @ > 13 | FCOOCM-BP-AP-VLV-V193 46 | FCOOCM-BP-AP-CKV-194
- S > ' ‘ 14 | FCOOCM-BP-AP-VLV-V196 47 | FCOOCM-BP-AP-VLV-V211
s HOPE il L l_ 6"-N-1 U = > 15 | FCOOCM-BP-AP-VLV-V198 48 | FCOOCM-BP-AP-VLV-V212
oy 1"DR o 1 5 16 | FCOOCM-BP-AP-VLV-V194 49 | FCOOCM-BP-AP-VLV-V213
LINED DECANT WATER POND | < ‘ V193 17 | FCOOCM-BP-AP- VLV-V199 50 | FCOOCM-BP-AP-IND-PI29173
. @ 5P| | S N @ T 18 | FCOOCM-BP-AP- VLV-V200 51 | FCOOCM-BP-AP-PMP-295
<I>\ - 291 71 | Cj? 5" > 19 | FCOOCM-BP-AP- VLV-V201 52 | FCOOCM-BP-AP-MTR-295
> : | % S.S. ss S5 = 20 | FCOOCM-BP-AP-IND-PI29172 53 | FCOOCM-BP-AP-IND-PI29163
Lo > @ | - | = 18 Jhoe HOPEJ | 576t 1%L |hope L 21| FCOOCM-BP-AP-PMP-292 54 | FCOOCM-BP-AP-CKV-195
(LDWP) | & = 1"DR 22 | FCOOCM-BP-AP-MTR-292 55 | FCOOCM-BP-AP-VLV-V214
6"-N-1 6"-N-2 T8 23| FCOOCM-BP-AP-IND-PI29162 56 | FCOOCM-BP-AP-VLV-V215
b © l 24 | FCOOCM-BP-AP-VLV-V202 57 | FCOOCM-BP-AP-VLV-V216
i < @ 25| FCOOCM-BP-AP-VLV-V203 58 | FCOOCM-BP-AP-VLV-V217
A N ? 26 | FCOOCM-BP-AP-VLV-V204 59 | FCOOCM-BP-AP-VLV-V218
RETURN WATER PUMP B )\ 27 | FCOOCM-BP-AP-VLV-V205 60 | FCOOCM-BP-AP-SMP-LDWP
2 450 GPM @ 125 FT. HEAD 28 | FCOOCM-BP-AP-IND-PI29171 61 | FCOOCM-BP-AP-PMP-LDWP
HDPE HDPE 3L = —— 29 | FCOOCM-BP-AP-PMP-293 62 | FCOOCM-BP-AP-MTR-LDWP
— - —— L 30 | FCOOCM-BP-AP-MTR-293 63 | FCOOCM-BP-AP-SWT-LS291
> 1"DR 31| FCOOCM-BP-AP-IND-PI29161 64 | FCOOCM-BP-AP-FLE-FE29162
- 7\ < I ~e_ 32 | FCOOCM-BP-AP-VLV-206 65 | FCOOCM-BP-AP-FLE-FT291.61
! 33 | FCOOCM-BP-AP-VLV-207
9-ADS-V0046 6"-N-1 Y
SUMP PUMP -
SLOT 3 & 1 - 200485 SH27 (D8
22331 SH. 46 A i 9-ADS-V0047/ 6P| < 08> 6 |01-17-20| FOR RECORD AWF | DEM FCC06814
T - r— 1 291.64 TO NEW RETURN
| @ i | | :d- WATER POND 5 |12/04/18| ADDED FLANGES LDB | JMC | BCS
BFT A My 4 110/22/18| ADDED NEW PIPING LDB | JMC | BCS
" | IS | M e | 82116 1A (F8) > ADDED 6" TO 4" DRAIN FOR R.W.P.
291.61 @ | TO PLANT A & B. ADDED VALVES 9-ADS
orE | r— 3| 09-21-16 | _yon44, V0045, V0045, V0047 & | MOC CH wwe
63 - > | @ 8"x6" V0048,
291.62 | ngggg g’m?#\ 2 | 2-2014 |AS BULT BNS | JOM | JBH AWG |FCCOB581
@ | 1 |12-20-13 | GENERAL REV FAC90386 MODS | BNS | JOM | JBH AWG [FAC30371
6LS %LTJXETPLS”%BP ol %1551 | 430 CPM © 275 F1. HEAD = NO. | DATE REVISION DWN|CHD | EXD [RVWD|APVD| W.A
291 N ] CONTR202I\_33\,’]‘V| |SNHG4%|AAGRAM 6P| L___g__._A_DS_VOO48 6P| : FOUR CORNERS COMMON —
] 62 - ] - 291.63
| - | X prm— < 200485 5H27 B5) < ASH HANDLING SYSTEM
— | 68"-N-2 4" - M s FROM RWP LINED DECANT WATER POND
| (A PUMPS A AND B P&ID
M (=
— 5 | RETURN WATER
_
B BOOSTER PUMP B
- y HDPE ST | 450 GPM @ 275 FT. HEAD HOPE
| 1"DR SCALE __NONE DATE _01-03-05
' DWN APPROVED W A
LINED DECANT SUMP PUMP S00STER PUMPS W .
IN LINED DECANT WATER POND o™ h) Dennis Del Grosso 04—6379
32 GPM @ 16 FT. HEAD CONTROL WIRING DIAGRAM PSS ENGINEERING SUPERVISOR
22331 SHA4A. B THIS DRAWING IS CONFIDENTIAL AND SHALL NOT BE usep |EXDo . JUNT | DISC | TYPE|SYS | NUMBER SHEET
OR REPRODUCED IN ANY PART WITHOUT WRITTEN CONSENT
OF PINNACLE WEST CAPITAL CORPORATION. RWD FC | M | 02|ADS| 82114 106
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- CONSTRUCTION NOTES:
DEx- 1. THE CONTRACTOR SHALL FIELD VERIFY ALL
EXISTING CONDITIONS, DIMENSIONS, AND
ELEVATIONS PRIOR TO START OF CONSTRUCTION
AS REQUIRED TO COORDINATE NEW CONSTRUCTION.
NOTIFY ENGINEER OF ANY DISCREPANCIES OR
SUMP SCHEDULE CONFLICTS FOUND IN CONTRACT DOCUMENTS
AND/OR FIELD CONDITIONS.
HEAD MOTOR DATA We1orT IMIN. EFFICIENCY N e
A- MARK MANUFACTURER [MODEL NUMBER PUMP TYPE| GPM|(FT.WG.) [AX [RPH [VOLT/PH|SERVICE |CONFIGURATION | (g [TPUMP [ WOTOR | REMARKS ,_ ~A
HP g :
P3PH PMP-001 |[FLOWSERVE | 2K3x1.5V-13RV M3V |IN-LINE 130 | 475  [100 |3550] 460/3 | WATER [VERTICAL IN-LINE | 2071 | 39.4 | 95 | OWNER FURNISHED
P3PH PMP-002 |[FLOWSERVE | 2K3x1.5V-13RV M3V |IN-LINE 130 | 475  |[100 |3550] 460/3 | WATER [VERTICAL IN-LINE | 2071 | 39.4 | 95 | OWNER FURNISHED . l
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DRAWING:

HDPE

SEE SHEET 11 FOR
CONTINUATION

6" S.S.

ELECTRICAL WORKING 7
CLEARANCE

S.S.

42"

HDPE

\ELECTRICAL

RACK (REF)

SEE SHEET 11 FOR
/CONTINUATION

/—6" S.S.

P\
2I_4II
MIN

— RWP-PMP-002 @

A

RWP PUMP PAD PLAN
SCALE: 1/2"=1-0" (FULL SIZE)

GATE
VALVE

CHECK

VALVE —\

(5-0 1/2"

GATE
VALVE

= FLEXIBLE_d////

7 CONNECTION

1-1/2"¢

CONSTRUCTION NOTES:

1. THE CONTRACTOR SHALL FIELD VERIFY ALL EXISTING
CONDITIONS, DIMENSIONS, AND ELEVATIONS PRIOR TO

6"x1-1/2"
CONCENTRIC
REDUCER

6"x2" ECCENTRIC
REDUCER

PMP-002,
PMP-001
/ SIMILAR @

2

(4 PL)(I::>—/ | \\_@

START OF CONSTRUCTION AS REQUIRED TO COORDINATE
NEW CONSTRUCTION. NOTIFY ENGINEER OF ANY

DISCREPANCIES OR CONFLICTS FOUND IN CONTRACT

DOCUMENTS AND/OR FIELD CONDITIONS.

PIPE SUPPORTS ARE NOT SHOWN FOR CLARITY.
CONTRACTOR SHALL PROVIDE SUPPORTS PER
SPECIFICATIONS.

KEY NOTES:

THE NEW RETURN WATER POND PUMPS WILL BE OWNER
FURNISHED TO THE CONTRACTOR FOR INSTALLATION,
INSPECTION AND TESTING.

@ 76"x40"x6" THICK HOUSEKEEPING PAD.

@NON-SHRINK GROUT, MIN. 1" THICK, 2" THICK MAX.

@3/4"“’ EPOXY ANCHORS. HILTI STAINLESS STEEL HIT-Z-R
HILTI HIT-HY-200 ADHESIVE.

ANCHORS, MIN. EMBED 4".

1/2II=1I_0II .

EAD MOTOR DATA weranT MIN- EFFICIENCY
MARK MANUFACTURER [MODEL NUMBER | PUMP TYPE MAX [RPM [VOLT /PH|SERVICE| CONFIGURATION PUMP | MOTOR | REMARKS

(FT.WG)| 5 (LBS) 5 >
RWP PMP-001 |FLOWSERVE 2K2x1.5US-10ARV [SELF PRIMING 270 |30 |3500] 460/3 |WATER |HORIZONTAL BASE MOUNTED | 1260 | 30.5 | 92  |OWNER FURNISHED
RWP PMP-002 |FLOWSERVE 2K2x1.5US-10ARV [SELF PRIMING 270 |30 |3500| 460/3 |WATER |HORIZONTAL BASE MOUNTED | 1260 | 30.5 | 92  |OWNER FURNISHED

GRAPHIC SCALE
2 0 2 4

P:\Projects\Arizona_Public_Service\60566008_FCPP_Return_Water_Pond_SG2\900_CAD_GIS\910_CAD\20-SHEETS\APS_EDCS_Drawings\2_DRAWING_REVISIONS \FC45CM-M-16-WP-AP-200485-34.dwg
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( IN FEET ) 7720 N. 16th Street Suite 100
1 inch =2 ft. Phoenix, Arizona 85020
(602) 371-1100
SCALE_ 1/2" = 1'=0" DATE _10/04/19
4 N\ DWN EXD APPROVED W A
LDB -
WORK SAFE LY TODAY JACK MCCONWELL FCCO6814
NM@E @ b s RWD DRAWING APPROVED BY
THIS DRAWING IS CONFIDENTIAL AND SHALL NOT BE USED | UNIT DISC [TYPE |SYS [SUBSYS| NUMBER SHEET
OR REPRODUCED IN ANY PART WITHOUT WRITTEN CONSENT
Dial 8-1-1 or 1-800-321 2537
\_ J| OF PINNACLE WEST CAPITAL CORPORATION. FC4A5CM M |16 | WP | AP | 200485 34

THESE RECORD DRAWINGS DATED 01/17/20 AND TITLED "FOR
RECORD" HAVE BEEN DEVELOPED FROM AS-BUILT MARKUPS
AND MAY NOT REPRESENT THE FINAL PROJECT, AS
CONSTRUCTED, IN EVERY DETAIL. THESE RECORD DRAWINGS

HAVE BEEN PREPARED BASED ON INFORMATION SUPPLIED BY
OTHERS AND THE ENGINEER HAS NOT VERIFIED THE ACCURACY
OR COMPLETENESS OF THE INFORMATION.

3 |01-17-20{ FOR RECORD AWF | DEM FCC06814
REVISED PUMP FLOW &

2 |12/77/18| TSH & PIPE SIZES DB | JM
SWAP CHECK AND GATE

1 [11/29/18| YALVE LOCATIONS DB | JM

NO. | DATE REVISION DWN| CHD | EXD [RvWD|APVD| W.A,

A=COM

MECHANICAL RETURN WATER POND PUMPING STATION PLAN

FOUR CORNERS POWER PLANT
RETURN WATER POND

2 aps

8

/

6

g




CONSTRUCTION NOTES:

CENTER CRANE
BETWEEN RISERS
1. THE CONTRACTOR SHALL FIELD VERIFY ALL EXISTING

CONDITIONS, DIMENSIONS, AND ELEVATIONS PRIOR TO

LCRS RISER 16"® SOLID START OF CONSTRUCTION AS REQUIRED TO COORDINATE
WALL HDPE PIPE DR17 (REF) NEW CONSTRUCTION. NOTIFY ENGINEER OF ANY

DISCREPANCIES OR CONFLICTS FOUND IN CONTRACT
SEE DETAIL ON SHEET 44 DOCUMENTS AND/OR FIELD CONDITIONS.

CAMLOCK FITTINGS, 1-1/4" HDPE DR11 APS DRAWING NUMBER FCOOCM-C-17-SF-RG-100003-101.
DISCHARGE TO POND

CABLES ARE SHOWN A
UNSTRAPPED FROM E
HOSE FOR CLARITY

/’FLOW SENSOR@ . AS-BUILT LINES, GRADES, AND POINTS CAN BE FOUND IN
//
I,

1-1/4" HDPE DR
DISCHARGE

E

o & T
*********************************************************** e, e S KEYED NOTES:
ffffffffffffffffffffffffffffffffffffffffff e N <& LEVEL SENSOR AND
———————————————————————————————————————— B S S5 MOTOR LEAD
———————— T T T T T T T T T T T T T T T T T T T T T T {7) DIXON 125-C-SS HOSE COUPLER WITH DIXON 1-1/4" FNPT
o = ADAPTER 125-A-SS, TYPE 316 STAINLESS STEEL.

GENERAL FILL (REF) @DIXON 125-C-SS HOSE COUPLER WITH DIXON 1-1/4" MNPT D

ADAPTER 125-F-SS, TYPE 316 STAINLESS STEEL.

EXISTING GRADE (REF)

@ EPG SUBMERSIBLE LEVEL SENSOR, 0-5 PSIG.

EPG E SERIES EP125 FLOW SENSOR, INSTALLED IN CLASS

150 TYPE 316 STAINLESS STEEL 1-1/4" FNPT TEE.
3/16" STAINLESS

SECTION LCRS RWP SECTION, FGD POND SIMILAR

NTS STEEL WIRE ROPE PMP-003 OR GALVANIZED STEEL DAVIT CRANE, 500 LB CAPACITY, FIRST
PMP-004 MATE 500 SERIES MODEL 5122M1, WITH MANUALLY OPERATED

@CAMLOCK FITTING WINCH WITH WINCH COVER, AND 60 FT OF 3/16" 316SS WIRE

@LEVEL SENSOR ROPE (MODEL WS19-60NS), PEDESTAL MOUNT (522GAL), AND

1/2"® TYPE 316 STAINLESS STEEL ANCHOR KIT (MODEL
AN50A-5S316). SEE DETAIL ON SHEET 26 FOR PEDESTAL.

CONTROLLER LOCATION, SEE
DAVIT CRANE, SEE DETAIL 2 ON SHEET 44
DETAIL 1, THIS SHEET—F/——F——— — — _
- \Z 2
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+:+:+:+:+:+:+:+:+:+:+:+++:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+++++++++++++++++++ ++\‘/+
— |~ — N
RISERS ;& Lt
- + o+
= e PUMP SCHEDULE
O HE AD MOTOR DATA welchTLMIN. EFFICIENCY
L MARK MANUFACTURER [MODEL NUMBER PUMP TYPE GPM MAXJRPM [VOLT /PH|SERVICE |CONFIGURATION PUMP | MOTOR | REMARKS
St (FT.WG.) HP (LBS) 5 % C
i:i: RWP PMP-003 |EPG SERIES 3 SUREPUMP |316SS WHEELED|20 | 28 0.5 [3450/460/3 | WATER |[SUBMERSIBLE 67 52.8 95 PROVIDE WITH 60" 3/16" CABLE,
\ MODEL WDPT 3-2 SUMP DRAINER HORIZONTAL /ANGLED LEVEL SENSOR AND CABLE, AND
SUMP O 80' OF MOTOR LEAD FOR RWP
LOCATION S PUMP
0t | RWP PMP-004 |EPG SERIES 3 SUREPUMP |[316SS WHEELED|20 | 28 0.5 [3450/460/3 | WATER |[SUBMERSIBLE 67 52.8 95 PROVIDE WITH 60" 3/16" CABLE,
Pt f MODEL WDPT 3-2 SUMP DRAINER HORIZONTAL /ANGLED LEVEL SENSOR AND CABLE, AND
s1 [ L 80' OF MOTOR LEAD FOR FGD
BRI OS i POND PUMP
o |
I 1
o |
o | I
WATER POND . -
 }— CONTROLLER LOCATION, SEE e
DETAIL 2 ON SHEET 44 \
DAVIT CRANE(5)
DAVIT CRANE, SEE & o ..
DETAIL 1, THIS SHEET Zssl> THESE RECORD DRAWINGS DATED 01/17/20 AND TITLED "FOR
e — e Ll RECORD" HAVE BEEN DEVELOPED FROM AS-BUILT MARKUPS
ORI eI e AND MAY NOT REPRESENT THE FINAL PROJECT, AS
T T T T S CONSTRUCTED, IN EVERY DETAIL. THESE RECORD DRAWINGS
RISERS - HAVE BEEN PREPARED BASED ON INFORMATION SUPPLIED BY
> 3 e OTHERS AND THE ENGINEER HAS NOT VERIFIED THE ACCURACY
OR COMPLETENESS OF THE INFORMATION.
\_ . 1 {01-17-20| FOR RECORD AWF | DEM FCC06814
SUMP
A LOCATION DETAIL | CRS CRANE DETAIL NO.| DATE REVISION DWN | CHD | EXD |RVWD|APVD| W.A.
FGD POND 00 S FOUR CORNERS POWER PLANT
:i:I RETURN WATER POND
) I LCRS PUMP SECTION, SCHEDULE AND DETAILS
+ + N-; " ++
3 \ N - [y
‘ \ N e e e et T e T T T R P e e e e e e ey e e ey ey e . _— A
\ \ + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + +
~ = v — e ' 7720 N. 16th Street Suite 100
‘ S —& Phoenix, Arizona 85020
- : (602) 371-1100
™~ — ~ e e e — e g BB S SCALE_AS NOTED DATE __10/04/19
~ ™ 4 N\ DWN EXD APPROVED W A
~ - LDB ——=
WORK SAFELY TODAY JACK MCCONWELL FCC06814
RWP POND [CRS PLAN NM@E @ CHD o RWD DRAWING APPROVED BY
SCALE: NTS THIS DRAWING IS CONFIDENTIAL AND SHALL NOT BE USED | UNIT DISC |TYPE |SYS [SUBSYS| NUMBER SHEET
OR REPRODUCED IN ANY PART WITHOUT WRITTEN CONSENT
Dial 8-1-1 or 1-800-321 2537
DRAWING: P:\Projects\Arizona_Public_Service \60566008_F CPP_Return_Water_Pond_SG2\900_CAD_GIS\910_CAD\20-SHEETS\APS_EDCS _Drawings\2_DRAWING_RE VISIONS\F C45CM-P-65-WP-AP-200485- 35.dwg . /| OF PINNACLE WEST CAPITAL CORPORATION. FC45CM M 165 | WP | AP | 200485 39
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DRAWING:

NEW CONCRETE
LINED CHANNEL

1'-0" BEYOND

EXISTING CONCRETE

LINED CHANNEL

8" CONCRETE HEADWALL

NEW LINED CHANNEL

EXISTING CONCRETE
LINED CHANNEL

) IBE B

NON-SHRINK GROUT (TYP) J

\ NON-SHRINK GROUT

) UNDER PUMPS
8" THICK COMPACTED

STONE BEDDING
AASHTO #57

UNDISTURBED EARTH

SS ANCHOR BOLTS

SECTION @ SEWAGE EFFLUENT PUMP STATION

1/2n=1|_0l|

P:\Projects\Arizona_Public _Service \60566008_FCPP_Return_Water_Pond_SG2\900_CAD_GIS\910_CAD\20-SHEETS\APS_EDCS_Drawings\2_DRAWING_RE VISIONS \F C45CM-M-65-WP-AP-200485-36.dwg

GRAPHIC SCALE

CONSTRUCTION NOTES:
1. THE CONTRACTOR SHALL FIELD VERIFY ALL EXISTING
D MOTOR DATA weonT MIN. EFFICIENCY CONDITIONS, DIMENSIONS, AND ELEVATIONS PRIOR TO
MARK MANUFACTURER| MODEL NUMBER |PUMP TYPE [GPM T wo.) [MAX RPM [VOLT /PH SERVICE CONFIGURATION as FUMP | MOTOR | REMARKS START OF CONSTRUCTION AS REQUIRED TO COORDINATE
(FT.WG.) | hp (LBS) % % NEW CONSTRUCTION. NOTIFY ENGINEER OF ANY
SEP PMP-001 |FLYGT NP 3202 MT 3~ 640 [SELF PRIMING [2620 |62 60 [1185| 460/3 | WASTEWATER |WET/SUBMERSIBLE 1280 | 82 84 |- DISCREPANCIES OR CONFLICTS FOUND IN CONTRACT
DOCUMENTS AND/OR FIELD CONDITIONS.
SEP PMP-002 |FLYGT NP 3202 MT 3~ 640 |SELF PRIMING [2620 |62 60 |1185| 460/3 | WASTEWATER |WET/SUBMERSIBLE 1280 | 82 84 |-
E 8I_OII
S KEY NOTES:
o
z 7 ELECTRICAL X \ (1) NoT UsED.
: / CONTROL PANEL —_| 0-2'— [=—2-28'—= | = 3-0 - 9'-0"
N
CONC PAD FOR PANEL — | SS SERVICE SADDLE W/ 1/4"¢
SS PIPE, 1/4" SS BALL VALVE,
} — - ] - AND 4" PRESSURE GAUGE —
4 A £ D> > A 5 _ -
4 > > s D » \
J 3 s s ’ b b b
> 4 3 D 4 N v > N ﬁ %4
= s |4 g > > & > 2 ’ \ '
b ° g SEP-PMP-001 O ; _
" P — 4 " A >
s 20" PVC ——— i 3" DIP _ 16" SQ. SUMP
} ITEP VR + x 2" DEEP ) S
4 " 4 n -GI‘
— — — 10" DIP - _ 10" DIP
.
- e )
| @ U
>
- PORTABLE & :
b * ] HOIST CONC. SUPPORT A o
_DC.O’ SOCKET ' > | ©
> A > - O|_6u | | | <—2I— II——
" | |
10" DIP }\ _ X N
A b —] _ | | |
| | '
L] ~ _/)l | |t>A
. HINGE SIDE | b:
| A
g > > b s b ® A:_V_Av__u_ip___lb
IS A & ° N > / > f N
\\INTEGRALLY CAST GASKET L-PRECAST CONCRETE
VALVE VAULT
PRECAST T
RECAS (V:V%NI'CVI?/ELE/ (A-LOK OR EQUAL) (TYP) (9'-0"x6'-6" INSIDE)
(8'-0"x8'-0" INSIDE) t 36"x36" INTEGRALLY CAST LOCKING
72'x48" INTEGRALLY CAST LOCKING ] ALUMINUM ACCESS DOOR W/ DRAIN
TO INTERIOR OF VAULT (HALLIDAY ~ MODEL W1S3636 OR EQUAL)
\ MODEL W2S7248 OR EQUAL) ¢ /
S—1 -
UNDISTURBED SOIL FULLY ENCASE ELECTRO FUSION
COUPLING AND EXTEND OUTWARD
SEWAGE EFFLUENT PUMP STATION PLAN INTO VIRGIN SOIL (MIN. 12")
SCALE: 1/2"=1-0" (FULL SIZE)
HDPE MJ
: MJ REDUCER
44 a4 /ADAPTER AS REQUIRED
\\\\ 16" HDPE //___ _\\ ) "
PRECAST CONCRETE TOP N FORCE MAIN la . 10" DIP FORCE MAIN
W/ ACCESS HATCH 6" SS GOOSE \\ ‘\ -//' . _A\\ .
f————————— — ] NECK VENT PIPE XQ'E,VEOR\','ERG \ Y 4 )z afl
INTEGRALLY CAST GASKET ACCESS HATCH \ -
(A-LOK OR EQUAL) (TYP) | | (TYP. 2) T
| ACCESS HATCH | | ? FINISHED 4 z
| | PORTABLE — GRADE
| | HOIST SOCKET e I $EL 395 EL 53485 5
FINISHED | EL 5349.0 [ g T e "2 Lo o : g 74 L L
GRADE > I T D/i\ 4\ B b, N . 19 ¢ : % 1 — =7
EL 5348.0 » " Vars ‘ —F “\ - e imEmE
1 | . | ] >A + + \ " /
¥ o+ o+ o+ o+ oo + N\ A ) NOTES:
T T » |+ + + o+ [ MANHOLE STEPS Lz N S Y B 1. CONTRACTOR SHALL RESTRAIN
RIS 5 ; 4+ o N ] T , PIPE WITH ELECTRO FUSION FLEX
) - s iy S OSOSOS0OS T ~ CONC. COLLAR RESTRAINT AND CONCRETE
; S O SO (3000 PS) COLLAR PER MANUFACTURER'S
0-0-0-0-0: N/ HIGH WATER ALARM EL. XX.XX b 79 ,| ~—10" DRESSER s RESTRAINT R RECOMMENDATIONS
! e LINK SEAL COUPLING — RESTRAINT N '
. 20" PVC 7S R | 1/ Tve. 2 / SOVLE 53 g o 2. PROVIDE SHOP DRAWINGS AND
SS PIPE GUIDE - g L b DRAIN TO INSTALLATION INSTRUCTIONS FOR
| RAILS PER PUMP TN > ) ) 4 STONE BEDDING ALL COMPONENTS OF CONNECTION.
—F — — 4 1 MANUFACTURER'S 10" DIP 100 ¢cv. 10" GV 1 X
| » RECOMMENDATIONS—\ H —— T#\ H /N\ /ﬁ S T == FOR CONTINUATION
' g - E T == )‘/l SEE DETAIL 2 THIS DETAIL PLAN VIEW - HDPE TO DIP CONNECTION
A | ’yysi K OHA YA A A A T— ] o &
900000 H
EL 5343.6 . |/ LAG PUMP ON e = ! \ L 53435 NTS
) 7 3" DIP T - > , BOT. OF
EL 5343.0 + | \/LEAD PUMP ON | “imstoee | . 0 N R , 7 s b VAULT
$ _ - — @ @)=g)i=y T I IO
SS LIFTING CHAIN— & | COLLAR (SEE NOTE 1)
4 THICK CONCRETE THESE RECORD DRAWINGS DATED 01/17/20 AND TITLED "FOR
BAFFLE WALL — 4 165" ——] 8" THICK COMPACTED RECORD" HAVE BEEN DEVELOPED FROM AS-BUILT MARKUPS
\»\ 1 STONE BEDDING AND MAY NOT REPRESENT THE FINAL PROJECT, AS
, * CONSTRUCTED, IN EVERY DETAIL. THESE RECORD DRAWINGS
SuSUBMERSIBLE | ¢ gt AASHTO 757 HAVE BEEN PREPARED BASED ON INFORMATION SUPPLIED BY
C2)— | _—10"x UNDISTURBED EARTH OTHERS AND THE ENGINEER HAS NOT VERIFIED THE ACCURACY
T REDUCER NOTES. OR COMPLETENESS OF THE INFORMATION.
EL 5339.0 \/ PUMPS OFF 1. SLAB, WALL, AND ANTI-FLOTATION COLLAR
$ - —— DIMENSIONS SHOWN AS MINIMUMS. ACTUAL
= DIMENSIONS AS REQUIRED BY DESIGN
1 CALCULATIONS IN VAULT SUBMITTALS. 01-17-20) FOR RECORD AWF_ | DEM Fecoeens
: © 2. EXTERIOR SURFACE OF PRECAST VAULTS 2 | 7-17-19 | SEWERLINE DELETED AWF | DEM FCCOB814
. o SHALL BE COATED WITH BITUMASTIC COATING.
_$EL 5337.0 N N 3. INTERIOR SURFACE OF PUMP VAULT SHALL BE 1 |12-17-18 REVISED PUMP INFO LDB | DEM RPS
TOF > - ; COATED WITH TWO COATS OF CEMENTITIOUS
Ev%LLO b ) > SEALANT MATERIAL (DRYCON OR EQUAL). NO. | DATE REVISION DWN| CHD | EXD [RVWD|APVD| W.A.
s e e 4, ALL EXCAVATED AREAS TO BE BACKFILLED FOUR CORNERS POWER PLANT
b WITH AASHTO #57 STONE.
AU AN » RETURN WATER POND

MECHANICAL SEWAGE EFFLUENT PUMPING STATION PLAN

2 0 2 4 e
= |A=ZCOM )
( IN FEET ) 7720 N. 16th Street Suite 100 ‘ aps
1 inch =2 ft. Phoenix, Arizona 85020
(602) 371-1100
SCALE_AS NOTED DATE __10/04/19
4 N\ DWN EXD APPROVED W A
CAM —
WORK SAFE LY TODAY RIPAN SAHA FCCO6814
NM@E @ b s RWD DRAWING APPROVED BY
THIS DRAWING IS CONFIDENTIAL AND SHALL NOT BE USED | UNIT DISC |TYPE |SYS [SUBSYS| NUMBER SHEET
OR REPRODUCED IN ANY PART WITHOUT WRITTEN CONSENT
Dial 8-1-1 or 1-800-321 2537
\. _J | OF PINNACLE WEST CAPITAL CORPORATION. FCA5CM | M | 65 | WP | AP | 200485 36
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SYMBOLS

ABBREVIATIONS

LIGHTING

{J > o >

—_

|_
>

1, a

o ,///////////////////%

]

>

QO QD

>

o]

2 O

QL 8

Com

LT/C
SWITCHES

Sa
S3
Ss

I'|:|30A

2'X4" FLUORESCENT LIGHT FIXTURE
A = FIXTURE TYPE
CIRCUIT NUMBER
SWITCH CONTROLLING FIXTURE

1'X4" FLUORESCENT LIGHT FIXTURE
FIXTURE TYPE

CIRCUIT NUMBER

SWITCH CONTROLLING FIXTURE

1'X4" WALL MOUNTED FLUORESCENT
LIGHT FIXTURE

2'X2" FLUORESCENT LIGHT FIXTURE
A = FIXTURE TYPE
CIRCUIT NUMBER
SWITCH CONTROLLING FIXTURE

1
a

2'X4" FLUORESCENT LIGHT FIXTURE WITH
EMERGENCY BALLAST OR EMERGENCY
BATTERY PACK

1'X4" FLUORESCENT LIGHT FIXTURE WITH
EMERGENCY BALLAST OR EMERGENCY
BATTERY PACK

RECESSED OR CEILING MOUNTED
INCANDESCENT LIGHT FIXTURE,
LETTER DENOTES FIXTURE TYPE

WALL MOUNTED INCANDESCENT

LIGHT FIXTURE, LETTER DENOTES

FIXTURE TYPE

CEILING OR PENDANT MOUNTED

LIGHT FIXTURE, LETTER DENOTES

FIXTURE TYPE, SUBSCRIPT INDICATES CONTR
CEILING MOUNTED DOUBLE FACE EXIT

LIGHT, LETTER DENOTES FIXTURE TYPE,
ARROW DENOTES DIRECTIONAL ARROWS

CEILING MOUNTED SINGLE FACE
EXIT LIGHT

WALL MOUNTED EXIT LIGHT

EMERGENCY LIGHT FIXTURE,
RECHARGEABLE TYPE

POLE MOUNTED LUMINAIRE

POLE MOUNTED LIGHT WITH CONCRETE BASE

SINGLE POLE SWITCH, 20A, 120/277V,
LOWER CASE LETTER DENOTES CONTROL

THREE-WAY SWITCH, 20A, 120/277V
FOUR-WAY SWITCH, 20A, 120/277V

DIMMER SWITCH, 1500 WATT (FLUORESCENT
TYPE) UNLESS OTHERWISE NOTED

MOTOR RATED SWITCH, WITH THERMAL
OVERLOAD PROTECTION

WALL MOUNTED OCCUPANCY SENSOR WITH
OVERRIDE SWITCH (LIGHTING)

CEILING MOUNTED ULTRASONIC OCCUPANCY
SENSOR (LIGHTING)

MOTION DETECTOR

MOTION DETECTOR

NON-FUSIBLE DISCONNECT SWITCH,
NUMBER INDICATES SWITCH SIZE

FUSIBLE DISCONNECT SWITCH

THERMOSTAT

GROUNDING/LIGHTNING PROTECTION

O,

—

o—|

AIR TERMINAL

CONNECTION POINT

EXOTHERMIC WELD

GROUND CONNECTION

GROUNDING ROD

GROUNDING BUS BAR

PANELBOARDS/POWER EQUIPMENT

LP-x

PP-x

102

PAD MOUNTED TRANSFORMER

LIGHTING PANELBOARD

POWER PANELBOARD

MOTOR, NUMBER INDICATES HORSEPOWER

RECEPTACLES/J-BOXES

P
®

GFCI
WP

T
—]
N

@@@@5&5@@

Ve‘
N

r

20A, 120V, SIMPLEX RECEPTACLE

20A, 120V, DUPLEX RECEPTACLE

20A, 120V, GROUND FAULT CIRCUIT
INTERRUPTER DUPLEX RECEPTACLE WITH
WEATHERPROOF COVER

20A, 120V, DUPLEX RECEPTACLE,
CEILING MOUNTED

20A, 120V, DUPLEX RECEPTACLE,
IN FLOOR BOX

20A, 120V, DOUBLE DUPLEX RECEPTACLE

20A, 120V, DOUBLE DUPLEX RECEPTACLE,
CEILING MOUNTED

20A, 120V, DOUBLE DUPLEX RECEPTACLE,
IN FLOOR BOX

SPECIAL PURPOSE RECEPTACLE, GROUNDING
TYPE, WALL MOUNTED (NEMA TYPE & AMP
RATING AS NOTED)

SPECIAL PURPOSE RECEPTACLE, GROUNDING
TYPE, CEILING MOUNTED (NEMA TYPE & AMP
RATING AS NOTED)

JUNCTION BOX, RECESSED/CEILING MOUNTED
JUNCTION BOX, WALL MOUNTED

JUNCTION BOX, FLUSH IN FLOOR

HOME RUN WITH 1 NEUTRAL, 1
HOT, 1 GROUND

COMMUNICATIONS/SPECIAL SYSTEMS

[ K

\V4
wP

HS

®
v®

COMBINATION TELEPHONE/DATA OUTLET,
WALL MOUNTED (1 VOICE; 2 DATA JACKS)

COMBINATION TELEPHONE/DATA OUTLET,
IN FLOOR BOX (1 VOICE; 2 DATA JACKS)

UNDERGROUND COMMUNICATIONS DUCTS

TELEPHONE OUTLET, WALL MOUNTED
CCTV CAMERA, WALL MOUNTED

EXTERIOR PUBLIC ADDRESS SPEAKER
WP = WEATHERPROOF

WALL MOUNTED SPEAKER
CEILING SPEAKER, FLUSH MOUNTED

INTERCOM OUTLET, WALL MOUNTED

DATA OUTLET, WALL MOUNTED (%
REFERS TO QUANTITY IF MORE THAN
ONE)

FIRE ALARM SYSTEM

ONE-LINE DIAGRAM

Teeeeo] FERO

480

A4
4 K
208Y7E\

120

*\ 100AF
o/ 100AT

S0A

5
VA

PRI

FIRE ALARM CONTROL PANEL

FIRE ALARM ANNUNCIATOR PANEL

FIRE ALARM MANUAL PULL STATION,
WALL MOUNTED

FIRE ALARM BELL, WALL MOUNTED

FIRE ALARM HORN/STROBE, ONE ASSEMBLY,
WALL MOUNTED

FIRE ALARM FLASHING STROBE LIGHT,
WALL MOUNTED

DUCT DETECTOR

FIRE ALARM HEAT DETECTOR, COMBINATION
TYPE, CEILING MOUNTED

SMOKE DETECTOR

TAMPER SWITCH

FLOW SWITCH

PRESSURE SWITCH

END OF LINE RESISTOR

TRANSFORMER, DELTA-WYE CONNECTION

CIRCUIT BREAKER
AF FRAME RATING IN AMPERES
AT TRIP RATING IN AMPERES

DISCONNECT SWITCH, RATED AS NOTED

FUSE, RATING AS NOTED

DRAWOUT BREAKER

MANUAL OR AUTOMATIC TRANSFER SWITCH

CONNECTION POINT

COMBINATION MAGNETIC STARTER
1 = INDICATES NEMA STARTER SIZE
30A = INDICATES DISCONNECT RATING

MAGNETIC STARTER
1 = INDICATES NEMA STARTER SIZE

UNDERGROUND ELECTRICAL

UNDERGROUND ELECTRICAL
PRIMARY POWER CIRCUIT IN CONCRETE
ENCASED DUCT

AD
AF.F.
A.F.G.

AlC
APPROX

TVSS
TW /SHLD
TYP

UH
UON

VMS
w/
wP

XP
XFMR

AMPERE

AIR DRYER

ABOVE FINISHED FLOOR

ABOVE FINISHED GRADE

AMPERES INTERRUPTING CAPACITY
APPROXIMATELY

AMERICAN WIRE GAUGE

BARE COPPER

CONDUIT

AIR COMPRESSOR
CIRCUIT

CIRCUIT BREAKER
CIRCUIT

CENTER LINE
CONDUIT ONLY
CONCRETE
CURRENT TRANSFORMER
COPPER

WATER CONDENSOR

DOMESTIC WATER PUMP

EXISTING

EXHAUST FAN

ELECTRICAL MANHOLE

ENERGY MONITORING AND CONTROL SYSTEM
HAZARDOUS CLASSIFICATION - EXPLOSION PROOF
ELECTRIC WATER COOLER

FIRE ALARM

FIRE ALARM CONTROL PANEL
FAN COIL

FLOOR

FEET

GAUGE

GROUND FAULT CIRCUIT INTERRUPTER
GROUND

GALAVANIZED RIDGID STEEL

HIGH INTENSITY DISCHARGE
HANDHOLE

HIGH POWER FACTOR

HEAT PUMP

HIGH PRESSURE SODIUM

INCHES
INCANDESCENT

THOUSAND CIRCULAR MILLS
KILOVOLT AMPERE
KILOWATT-HOUR

LOCAL AREA NETWORK
LONG TIME
LIGHTING PANEL

METER

MAXIMUM

MOTOR CONTROL CENTER

MAIN DISTRIBUTION PANELBOARD
MINIMUM

MILLIMETER

NOT APPLICABLE
NOT IN CONTRACT

ON CENTER

ON CENTER EACH WAY
OVERHEAD

OUTPUT

PUBLIC ADDRESS

PULL BOX

PAIR

POUNDS PER SQUARE INCH
POTENTIAL TRANSFORMER
POWER PANEL / POWER POLE
POLYVINYL CHLORIDE

RIGID GALVANIZED STEEL
RADIANT HEATER

ROOM

ROOT MEAN SQUARE
RECEPTACLE PANEL
RIGID STEEL CONDUIT

SHORT TIME
SYMMETRICAL

TRANSFORMER

TERMINAL CABINET

TELEPHONE TERMINAL BOARD

TRANSIENT VOLTAGE SURGE SUPPRESSION & FILTERIN
TWISTED SHIELDED

TYPICAL

UNIT HEATER
UNLESS OTHERWISE NOTED

VOLT
VARIABLE MESSAGE SIGN

WATT-WIM
WITH
WEATHERPROOF

EXPLOSION PROOF
TRANSFORMER

DRAWING:

P:\Projects\Arizona_Public_Service \60566008 _FCPP_Return_Water_Pond_SG2\900_CAD_GIS\910_CAD\20-SHEETS\APS_EDCS _Drawings\2_DRAWING_REVISIONS\FC45CM-E-98-WP-AP-200485-37.dwg

G

GENERAL CONSTRUCTION NOTES:

1. CALL BEFORE YOU DIG IN THE STATE OF NEW
MEXICO. CALL 1-800—-321—ALERT FOR THE NEW
MEXICO ONE CALL SYSTEM.

2.  MINIMUM POWER CABLE SIZE FOR THIS INSTALLATION
SHALL BE #12 AWG.

3. MINIMUM CONDUIT SIZE IS 3/4".

THESE RECORD DRAWINGS DATED 01/17/20 AND

TITLED "FOR

RECORD" HAVE BEEN DEVELOPED FROM AS-BUILT MARKUPS

AND MAY NOT REPRESENT THE FINAL PROJECT,

AS

CONSTRUCTED, IN EVERY DETAIL. THESE RECORD DRAWINGS

HAVE BEEN PREPARED BASED ON INFORMATION SUPPLIED BY

OTHERS AND THE ENGINEER HAS NOT VERIFIED

THE

ACCURACY OR COMPLETENESS OF THE INFORMATION.

1 |01-17-20] FOR RECORD AWF | DEM

FCC06814

NO. | DATE REVISION

DWN| CHD | EXD |RVWD|APVD

W.A.

A=COM

7720 N. 16th Street Suite 100
Phoenix, Arizona 85020
(602) 371-1100

FOUR CORNERS POWER PLANT
RETURN WATER POND

ELECTRICAL LEGEND

2 aps

SCALE__NONE DATE __10/04/19
4 ™ DWN EXD APPROVED WA
LDB ———
0 S 0 GENE MOE FCC06814
NM@E @ WORK SAFELY TODAY | DEM RWD DRAWING APPROVED BY
THIS DRAWING IS CONFIDENTIAL AND SHALL NOT BE USED | UNIT DISC [TYPE |SYS [SUBSYS| NUMBER SHEET
OR REPRODUCED IN ANY PART WITHOUT WRITTEN CONSENT
\_ D\l 011 or1-800-321 2837 J| - o \\NACLE WEST CAPITAL CORPORATION. FC45CM E |98 | WP | AP | 200485 37
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CONSTRUCTION NOTES:

1. AS-BUILT LINES, GRADES, AND POINTS CAN BE FOUND IN
APS DRAWING NUMBER FCOOCM-C-17-SF-RG-100003-101.

HL4ON
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HAUL ROAD "~ PROPOSED

P | - T~ § ‘( D . A Z a B F‘OH
— : v SEWAGE EFFLUENT
ﬁ , - \ ? . P AsH PORND 6 Z ¢ - ?))éﬁ PUMP STATION
OHE\

' (CLOSED) BRI
|

s D b Ny

S I

OH OH

OH

/f P/
{J QYJ Q NEW UNDERGROUND 12.47KV ;
: A SERVICE FOR SEWAGE (|
EFFLUEND PUMP STATION,

N w q = — . RETURN WATER POND AND
\{ ﬂ | = > 7 T~ \_ PAD MOUNTED SWITCH BY APS
APPROXIMATE LOCATION - 7 s e =
& OF TIE-IN TO ASH POND 6 4 7 . \\\ S S 7
| | BOOSTER PUMP STATION Z NN > 2
EXISTING & ~X — %
SUMP 6 ﬁ _ L) Ny s 3 . _

A ; o

\
@
|
A
/
|
|
|

APPROXIMATE LOCATION OF =

. TRANSITION FROM BURIED ) 7)) : T X =
TO ABOVE GROUND PIPE S A ~ e __ X \ 3 : \ .
= ~ , W% T SO =" ASH POND 6 BOOSTER /; &A L. S\ s L =3
— — — . O — &
. A = PR(g/OSED ABOVE ///%7( | / . =~ L @HE/ E O _ 7 o5
== = 7/, GROUND PIPE X7 3 , e
R // LDWP RETURN WATER // / \ Y ' | . k W ﬁEXISTINéJ\
BURIED PIPE ALIGNMENT | 0 7,/ . PIPELINE ALIGNMENT 2 7 I 7 \ .//' 7 § N g12.47+<v /|
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80GA - | ekr| Brr OR COMPLETENESS OF THE INFORMATION.
FRAME 24 CERCUIT 20A] 20A ‘
B CONSTRUCTION NOTES: 600ATRIP [o¢ SIZE! LIGHTING sCL scm | - B
SIZE 4 - &% g;{% 10 |01-17-20| FOR RECORD AWF | DEM F0006814l|
1. EXISTING MCC, 480V /3% /3W. REPLACE oo SIZE| S0A | 60A o Is/16/19|SHANCE TO LoBloem EDM
EXISTING WET WELL PUMP STARTERS WITH cl BB —TETG 0L POR S RvTEE
NEW UNITS FOR 100HP MOTORS. REBUILD TRANSFORMER 8 [12/14/1§MODIFY PUMP INFO LDB|DEM EDM
EXISTING MCC UNIT WITH SIZE 4 STARTERS UN DERGRGUND , 45 KVA
_ 7 110/04/19[INSTALL NEW PUMP M M
SIMILAR TO A-B BULLETIN 2113. (CABLE loE SIZE! 3 60HZ /O4/1S]INSTALL NEW PUMPS _]LDBJDE D
CGMNPIRthNET 5)ZE3 ggr% ;,2% 8?\/ SI7E3 6 |04-26-16| TILE UPDNIE GWB . WAC | FAC90406
2. SPARE STARTER CAN BE REMOVED AND -E08/1E0Y 5 |13/ REYISED FER AG SURT  WWOMIRM |
— TURNED OVER TO APS IF SPACE IS 15 2F SIZE! 3C 4D 5E W % ‘MM{-\HNQ’N&IA‘T&R-HM’ )
REQUIRED FOR NEW STARTERS. GROUND PUS —=b e e e o e e — D UPDATED. DATA WID :
L2 JADDED UPDATED DATAIVI o
] UPDA TED DATA IVID [UfN : 0]
1 NO.| DATE REVISION DWN| cHD | EXD [RvWD|APVD| W.A.
PRONT ELEVATION FOUR CORNERS COMMON
480V. MOTOR CONTROL CENTER ASH DISPOSAL
EVAPORATION PONDS MCC
SCALE__NONE DATE _5—-24—-76
DWN APPROVED W A
VID
WORK SAF E LY TO DAY THD | XXX 99-4-107-10
WRU DRAWING APPROVED BY
THIS DRAWING IS CONFIDENTIAL AND SHALL NOT BE USED | X0 UNIT | DISC | TYPE|SYS | NUMBER SHEET
OR REPRODUCED IN ANY PART WITHOUT WRITTEN CONSENT
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THESE RECORD DRAWINGS DATED 01/17/20 AND TITLED "FOR
RECORD" HAVE BEEN DEVELOPED FROM AS-BUILT MARKUPS
AND MAY NOT REPRESENT THE FINAL PROJECT, AS
CONSTRUCTED, IN EVERY DETAIL. THESE RECORD DRAWINGS

HAVE BEEN PREPARED BASED ON INFORMATION SUPPLIED BY
OTHERS AND THE ENGINEER HAS NOT VERIFIED THE ACCURACY
OR COMPLETENESS OF THE INFORMATION.

4 D1-17-20(FOR RECORD AWFDEM FCC06814
- ) 3 [10/04/19|INSTALL NEW PUMPS LDB(DEM EDM
2 |04-26-16| TITLE UPDATE GWB WAC | FAC90406
1 [11-01-78| ADDED SUMP PUMP "B" JIM
NO. | DATE REVISION DWN | CHD | EXD |RVWD|APVD| W.A.
SCALE__NONE DATE _03-07-77 _
DWN APPROVED W A
VID
WORK SAFELY TODAY | 99-4-107-10
WRU DRAWING APPROVED BY
— — [ I R T N R
| : | 1 1 |
|
8 5 4 3/ APS DWG. NO.: FC-E-14-ADS-39128-2




SECTION

(8 ror &R
INCOIIING LINES

CONSTRUCTION NOTES:

1. REPLACE EXISTING WET WELL PUMP
STARTERS WITH NEW UNITS FOR 100HP
MOTORS. WIRE AS INDICATED IN SCHEMATIC.

THESE RECORD DRAWINGS DATED 01/17/20 AND TITLED "FOR
RECORD" HAVE BEEN DEVELOPED FROM AS-BUILT MARKUPS
AND MAY NOT REPRESENT THE FINAL PROJECT, AS

CONSTRUCTED, IN EVERY DETAIL. THESE RECORD DRAWINGS
HAVE BEEN PREPARED BASED ON INFORMATION SUPPLIED BY
OTHERS AND THE ENGINEER HAS NOT VERIFIED THE ACCURACY
OR COMPLETENESS OF THE INFORMATION.

7 p-17-20)  FoR RECORD AWF | DEM FCC06814
6 J0/04/1]  INSTALL NEW PUMPS LDB | DEM EDM
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THESE RECORD DRAWINGS DATED 01/17/20 AND TITLED "FOR
RECORD" HAVE BEEN DEVELOPED FROM AS-BUILT MARKUPS
AND MAY NOT REPRESENT THE FINAL PROJECT, AS
CONSTRUCTED, IN EVERY DETAIL. THESE RECORD DRAWINGS

HAVE BEEN PREPARED BASED ON INFORMATION SUPPLIED BY
OTHERS AND THE ENGINEER HAS NOT VERIFIED THE ACCURACY

OR COMPLETENESS OF THE INFORMATION.

CONSTRUCTION NOTES:

1. LEVEL CONTROLS TO

MAIN SUMP PUMP STARTERS.

INTERLOCK WITH NEW

01-17-20| FOR RECORD AWF | DEM FCC06814
6 [10/22/18| INSTALL NEW PUMPS LDB | DEM EDM
NEr v 4
3’47 |Lra. As-muiLT MEM M | el
|A

SCALE__NONE

DATE _03-07-77

DWN

WORK SAFELY TODAY |

VID

WRU

APPROVED
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WA445678
FOUR CORNERS
EXISTING PUMP

STATION UPGRADES

APS UTILITIES KEY

EXISTING PROPOSED
GENERAL PURPOSE NOTES: g e g
= STOH?»TSRMN 5D
NEfasiebuidaioy e —
REMOVE 3-50KVA TRANSFORMERS (480V, 3W) T TELE T
CATY CATY —CATY
INSTALL 3-75KVA TRANSFORMERS (277/480V, 3@, 4W) o FIBER "o

REPLACE TRANSITION

INSTALL 2-4" CONDUIT FROM POLE TO BREAKER
SECTION, RUN 2 SETS OF UA750DDV

SPEC CODES:

REMOVE

3470.WS3PUR002W
7185 WFFF44
7482.AD(3)
5052.W2UA750DDV

INSTALL

2705 .UA750DDV(2)

UG ELECTRIC MOMINAL TRAMSMISSI0N (B9KYT

UG ELECTRIC NOMINAL PRIMARY {12 A7007 2000

UG ELECTRIC MOMIMNAL SECONDARY/SERYICE (120/240%)*
OH ELECTRIC NOMINAL TRANSMISSI0N (BHI”
I£ "

L

]
OH ELECTRIC MOMINAL PEIMAEY (1247007 20007
. s i e
OH ELECTRIC NOMIMNAL SECOMNDARYSERY|CE :'IQD.FQdD“\f *
» v . L]
COMDIT
TREMCH FUMNMIMNG LINE

INSTALL

" UNLESS OTHERWISE NOTED

3471.533PUROO2W

7180.WGGEG42 75,75,70KVA 12.5KV (277/480V) APS SYMBOLS LEGEND

ExISTING | PROPOSED DESCRIETION

7482.AD(3) EQUIPMENT | EQUIPMENT
LA - PADMOUNTED TRANSFORMER
2263.B1(3) S /S\ S ><A| - SWITCHING CABIMETS
50562.W2A750DDV J - 1@ SWITCHING CABINET
@ = - OH/UG CAPACITOR BANK
O |:| - J-BOX #PULL BOX
O - MANHOLES

-OH TRANSFORMER

-OH SWITCH (KFF)

-ARPS OWNED POLE

-APS OWNED STEEL POLE
-APS OWNEDJOINT USE POLE
-DIP (TRANSITION) POLE
-STEEET LGHT

ol 8T eoX[>

- DS TO DAWRN LIGHT

DATA MODIFIED PER FIELD COMDITICN 5

(INSTALL)
TOTAL WIRE DATA FOOTAGE:

SECONDARY /SERVICE/ST. LT. /D-D

6220 UAZ750DDV= _ 300"

(s)

FINAL GRADE

COMTACT. JOE CARTER

PHOMNE! 9257756478 PGRMOEILE: 60Z-518-1456

INSFECTOR: M/A

PHOME! A PGEMOBILE. MNA

|—— 40" a‘

ES-4"(2)

e (" GComtact Arizoma 311 at Isast fwe funl Y\ ol DA et T il

¢ BEDDING -, working days hefors ysu begln sxcavation FOUR CORNERS

 REQUIRED |

AT Q am EXISTING PUMP SITE UPGRADE
—""J 12" L'— WO WAAA5ETE DATE  O7/05/2018

e BY: R FLAKE SCALE: 1:80
;\l:all 811 or click ArlzonaB11.com 1

FILENAME: FURCORERIPPSIIINFELLM | SHEET 1 0OF 1

APS DWG. NO.: FC45CM-E-16-WP-AP-200485-51.dwg
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- - P § o AN INSTALL
-~ Pt 5255.W1KRO02W
pad 7 \ 2640.K20(3)
P s % 8881.DQ(3)
”
-7 W \% INSTALL
~ %g\:n» \ = 7665.B364 225 KVA 12,470V (277/480V) IN-LINE
P o ” HOGBACK 2705.UA4/0DV(4)
-~ . SUBSTATION 8881.DQ(3) (APS TO PROVIDE, CUSTOMER TO INSTALL)
-~ :S/C/
P yx\’% / | \% ® 8881.GQV(2) (APS TO PROVIDE, CUSTOMER TO INSTALL)
/ ’ >
-~ -~ 36%“\0, 0‘ x 3¢
— P I\ g (2 LOCATIONS) INSTALL
P - / T \ 2705.UA4/0DV(4)
- ~ ; ” i § 8881.GQV(2) (APS TO PROVIDE, CUSTOMER TO INSTALL)
- -~ »
-~ - » \
7 L2 IV N (4) INsTAL
- P - S 7666.8364 1,000 KVA 12,470V (277/480V) END-OF-LINE
~ ~ 2705.UA4/0DV(4)
- P ?5\ 8881.DQ(3) (APS TO PROVIDE, CUSTOMER TO INSTALL)
CHE OHE CHE OHE QHE—— DHE——OHE UHE—GHE—UHE—OHE—DHE—OHE—DHE—@——DHE CHE OHE OHE ——— OHE ——— OHE——— DHE ——— Qi OHE OHE. OHE OHE/_’(.ﬁ/_Z OHE OHE: OHE OHE OHE OHE ——— DHE ——— OHE——— OHE. OHE: CHE OHE CHE QHE —— OHE——— QHE —— OHE. orz—e-oﬂg—opz-%iOHE OHE OHE—— 8881 .GQV(Z) (APS TO PROVIDE, CUSTOMER TO INSTALL)
-
- P 225 KVA - ABC % INSTALL
- - \ No TALL
~ " TX1 6215.UA1/0T(3600)
- - % 6220.UA4/0DV(170)
- 2-UA750DDV IN 2-4"C :
- - / 30° @ \% 8895.MR(3800)
~ — 8895.MM(4)
~ _ \
- - -
P - MAIN DISCONNECT %
- - 3@, 277/480V \
Pre P %
-~ P -~ ” \
g - / NOTE: LOCATION OF TRANSFORMERS %
P > AND SERVICES IS APPROXIMATE, EXACT \
- P LOCATION SHOULD BE DETERMINED IN %
~ P // THE FIELD PRIOR TO CONSTRUCTION X

PROPOSED 2" CONDUIT ON
\ NORTHWEST SIDE OF POLE. CUT
CONDUIT 6-12" ABOVE FINAL GRADE

\
ol
\
%

\&
\

EXISTING POLE

CLEAR ZONE AROUND TRANSFORMER

B8"; 75KVA-T50KVA
102"; 1000KkVA-2500KVA

24" |-7
____________ I

75", 75kVA-T50kVA
100"; 1000kVA-2500k\VA

Q00

FRONT

Xfmr to be minimum
of 24" from any
building.

Maximum 24" upward
slope from transformer

WA445678
FOUR CORNERS
RETURN WATER POND
PUMP FEEDER

APS UTILITIES KEY

EXISTING ‘ PROPOSED
W WATER W
& SEWER S
G GAS G
SD STORM DRAIN 8D
IRR IRRIGATION IRR
TS TRAFFIC SIGNAL TS
T TELE T
CATV CATV —CATYV
FO FIBER FO

UG ELECTRIC NOMINAL TRANSMISSION (69KV)*

UG ELECTRIC NOMINAL PRIMARY (12,470/7,200V)*

UG ELECTRIC NOMINAL SECONDARY/SERVICE (120/240V)*
OH ELECTRIC NOMINAL TRANSMISSION (69KV)*

OH ELECTRIC NOMINAL PRIMARY (12,470/7,200V)*

OH ELECTRIC NOMINAL SECONDARY/SERVICE (120/240V)*

CONDUIT

TRENCH RUNNING LINE
* UNLESS OTHERWISE NOTED

APS SYMBOLS LEGEND

EXISTING | PROPOSED
EQUIPMENT | EQUIPMENT DESCRIPTION

- PADMOUNTED TRANSFORMER

>
P>

N

E

- SWITCHING CABINETS
-1 SWITCHING CABINET

- OH/UG CAPACITOR BANK

- J-BOX / PULL BOX
- MANHOLES

-OH TRANSFORMER

-OH SWITCH (KPF)

- APS OWNED POLE

- APS OWNED STEEL POLE

- APS OWNED JOINT USE POLE
- DIP (TRANSITION) POLE

- STREET LIGHT

ad@®@OXQgE?H
o0 oooXPgE?H

- DUSK TO DAWN LIGHT

DATA MODIFIED PER FIELD CONDITIONS

CONTACT: JOE CARTER

PHONE: 928-773-6475 PGR/MOBILE: 602-818-1456

INSPECTOR: N/A

@ @ PHONE:  N/A PGR/MOBILE: N/A
FINAL GRADE FINAL GRADE
1 | emlre REV TRENCH DETAILS RVF
=) ) ( Contact Arizona 811 at least two full \ NO. DATE DESCRIPTION BY
= working days before you hegin excavation FOUR CORNERS
QQ |ES-4"2) P ') a
s e » APS | iguronpwesroneeigon
REQURED | L LQa0 | EP-2(3) ARGl KINO%
__J"ﬁ”‘l__ hefied %/// %% ;N% B1 ' WO#: WA445678 DATE: 07/05/2018
12" “'RI:E%JDI&‘_EG.:: ey, /;/%}'/,./‘.';‘J;L./”J,M AN i
AT . . BY: R. FLAKE SCALE: 1:50
e \call 811 or click Arlzona811.com/
12 FILENAME: FOIRCORMERSPUNPSTATONPRELMIMG | SHEET 1 OF 1

APS DWG. NO.: FC45CM-E-16-WP-AP-200485-52.dwg




SERVICE SERVICE QUANTITY and SIZE PAD SIZE and CONDUIT
SECTION VOLTAGE OF CONDUITS LOCATION (inches)
SIZE (AMPS) PRIMARY SECONDARY A B C D L
600 - 1000 0771480 2-4" 6-2" 2-4" 75 88 40 16 | 26-112
g} B i
1 REAR
PRIMARY CONDUIT
POSITIONS
SERVICE CONDUIT
A POSITIONS
i G -~ n
?II 52
Oz — e B 5%
R AP
15" ' ! ol
! l FRONT : ”2
CABLE & CONDUIT NOTES: GENERAL NOTES:
g%f,l)’}og-ro-r’gﬁr EA?‘Y%EESE -ll;% JEAN SITION POLE 1. ALL TRANSFORMER LOCATIONS SHALL COMPLY WITH ALL CODES, ORDINAMNCES,
) AND REGULATIONS WITHIMN THE STATE OF ARIZONA OR OTHERWISE SPECIFIED
C2"(3), 90°, 36"R SWEEPS TO TX2 BYAPS.
3-UA1/0T TO TX2 2. CUSTOMER TO PROVIDE ALL WORK INVOLVYED WITH THE PAD AND CONDUITS.

C4"(1), 90°, 36"R SWEEPS TO DISCONNECT
1-UA750DDV TO DISCONNECT

C4"(1), 90°, 36"R SWEEPS TO DISCONNECT +
1-UA750DDV TO DISCONNECT

O QOO

ALL CONDUITS MUST BE INSPECTED AND APPROVED PRIOR TO BACKFILLING.

ALL CONCRETE FORMS AND CONDUITS AND REBAR (IF REQUIRED) MUST BE IN
PLACE AND APPROVED PRIOR TO POURING PAD.

ANY VARIATIONS FROM THE ABOVE REQUIREMENTS MUST BE GIVEN IN WRITING
AND SIGNED BY AN APS REPRESENTATIVE.

A MINIMUM 24-HOUR NOTICE 1S REQUIRED FOR INSPECTIONS.
R = GROUND ROD SLEEVE, NOTE 7.
T = COMMUNICATION GROUND SLEEVE, NOTE 8.
©= a" SLEEVE LOCATION 18" DEEP

PAD SPECIFICATIONS:

1. THE FOLLOWING MINIMUM UNOBSTRUCTED CLEARANCES FROM THE EDGE OF THE PAD
ARE REQUIRED:

HORIZONTAL CLEARANCES: 2' TO THE REAR AND SIDES 10' TO THE FRONT
VERTICAL CLEARANCES: 30' ABOVE THE PAD AND HORIZONTAL
CLEARANCE AREAS

REFER TO T&D STANDARDS 1278-1279 FOR ALL APPLICABLE CLEARANCE
REQUIREMENTS.

2. ALL BACKFILL BENEATH THE PAD SHALL BE COMPACTED TO A MINIMUM OF 90 PERCENT
OF MAXIMUM DENSITY, AND SHALL NOT CONTAIN ROCKS LARGER THAN 1-1/2 INCHES IN
THEIR GREATEST DIMENSION. BACKFILL MATERIAL SHALL CONTAIN ENOUGH FINES TO
FILL ALL VOIDS.

ONE-SACK ABC SLURRY SHALL NOT BE INSTALLED BENEATH EQUIPMENT PADS. IF
SLURRY BACKFILL IS INSTALLED BENEATH EQUIPMENT PADS, ONE OF THE FOLLOWING
OPTIONS SHALL BE UTILIZED:

OPTION 1:
QONE-SACK CEMENT SAND SLURRY AS SPECIFIED IN T&D STANDARDS 8601,
19.5
OPTION 2:
FLYASH, TYPEF 250 POUNDS
WATER 50 GALLONS
FINE AGGREGATE (SAND)  3.117 POUNDS
OPTION 3:
CEMENT 52 POUNDS
FLYASH, TYPEF 240 POUNDS
WATER 55 GALLONS

FINE AGGREGATE (SAND) 2,820 POUNDS

CONCRETE MIXING TICKET MUST BE PROVIDED DESCRIBING THE MATERIAL, OTHERWISE
THE MATERIAL 1S UNACCEPTABLE.

3. PAD TO BE MADE IN ONE CONTINUQUS POUR OF CONCRETE, 3000 PSI AT 268 DAYS, 3/8
INCH AGGREGATE, 3 TO 5-INCH SLUMP. TOP OF PAD TO BE TROWELED SMOOTH AND
LEVEL. SURFACE IS TO HAVE A LIGHT BROOMED FINISH AND ALL EXPOSED EDGES ARE
TO BE ROUNDED TO A 3/4-INCH RADIUS.

REFER TO THE MATERIAL SPECIFICATIONS 7990 FOR COMPLETE PAD SPECIFICATIONS.

4. REINFORCING STEEL IS REQUIRED

REINFORCEMENT IS NOT REQUIRED IF PAD 1S POURED-IN-PLACE IN A LOCATION
UNLIKELY TO BE UNDERMINED BY DRAINAGE, ETC.

5. MINIMUM REQUIRED PAD THICKNESS IS 6 INCHES.

6. TOP OF PAD TO BE A MINIMUM QOF 4 INCHES ABOVE SURROUNDING FINISHED GRADE.

7. R--PROVISION FOR GROUND ROD--INSTALL SLEEVE THROUGH PAD, 1-INCH MINIMUM |.D.,
WITH NO OBSTRUCTION BENEATH. ALTERNATE SLEEVE LOCATIONS ARE ALONG AN
IMAGINARY CENTER LINE BETWEEN THE PRIMARY DUCTS. LOCATION TO BE BASED ON
AVOIDING CONDUIT SWEEPS WHEN DRIVING GROLIND ROD.

8. T--PROVISION FOR COMMUNICATIONS GROUND--INSTALL SLEEVE THROUGH PAD, 1 INCH
MINIMUM 1.D., WITH NO OBSTRUCTION BENEATH. LOCATION TO BE BASED ON AVOIDING
CONDUIT SWEEPS.

CONDUIT SPECIFICATIONS:

—

ALL SERVICE CONDUCTORS SHALL BE INSTALLED IN RIGID NON-METALLIC CONDUITS
FROM TRANSFORMER TO SERVICE ENTRANCE SECTION.

2.  ALL PRIMARY CONDUCTORS SHALL BE INSTALLED IN RIGID NON-METALLIC CONDUITS.
3. RIGID NON-METALLIC CONDUIT IS DEFINED AS PYC AND SHALL BE MARKED AS FOLLOWS:
SWEEPS - PVYC SCH 40 NEMA TC-2
STRAIGHT SECTIONS - PVC DB LO0 MODULUS 400,000 PSI ASTM F-5127
PVC DB 120 MODULUS 400,000 PSI ASTM F-512
PVC SCH 40 NEMA TC-2
PVC SCH 80 NEMA TC-2
4. ONLY GOOD FOR CONDUIT 4" OR LARGER.

APPLY PURPLE PRIMER/CLEANER ASTM FB656 TO ALL PYC JOINTS PRIOR TO APPLYING A
COATING OF GRAY PVC TO PVC CEMENT ASTM 02564.

FOR INSPECTION CONTACT:

PHONE:

INSPECTION |S REQUIRED AFTER CONDUITS ARE
INSTALLED, AND BEFORE PAD IS POURED.
INSPECTED BY: DATE:

FINAL INSPECTION BY: DATE:

REV 01/25/12

10.

11.

12.

13.

APS CONSTRUCTION SYMBOL

SOURCE: DIP POLE

IF STEEL SWEEPS, BENDS AND CONDUIT ARE USED,;
THEY SHALL BE GALVANIZED PER ANSI C80.1 AND
HALF-LAPPED WITH SUITABLE 20-MIL TAPE, TO A TOTAL
THICKNESS OF 40 MILS. POLYKEN #3900 2" BLACK TAPE
(OR EQUIVALENT) SHALL BE HALF-LAPPED OVER
POLYKEN #3927 BLACK PRIMER (OR EQUIVALENT).

ALL NON-METALLIC CONDUIT SWEEPS AND ELBOWS
SHALL HAVE INTERNALLY CHAMFERED ENDS.

UNLESS OTHERWISE SPECIFIED, SWEEPS, BENDS AND
CONDUITS SHALL BE 4-INCH IPS WITH MINIMUM RADIUS
SWEEPS OF 36 INCHES FOR PRIMARY AND 24 INCHES
FOR SERVICE. EXCEPTION: LISE 36" SWEEPS FOR 750
MCM SECONDARY UNLESS OTHERWISE SPECIFIED.

ALL SWEEPS INTO TRANSFORMER PAD SHALL EXTEND A
MINIMUM OF 1 INCH AND A MAXIMUM OF 2 INCHES
ABOVYE THE TOP OF THE PAD UPON CABLE
INSTALLATION. CONDUIT ENDS SHALL BE CAPPED OR
PLUGGED, NOT GLUED. NON-EXPOSED CONDUITS
STUBBED QUT FOR FUTURE EXTENSIONS SHALL BE
PLUGGED.

PRIMARY CONDUITS SHALL BE INSTALLED WITH A
MINIMUM COVER OF 36 INCHES; SERVICE CONDUITS
SHALL BE INSTALLED WITH A MINIMUM COVER OF 24
INCHES, UNLESS OTHERWISE SPECIFIED. DIMENSIONS
GIVEN ARE FROM FINAL GRADE TO THE TOP OF THE
DUCT BANK.

WHERE SERVICE CONDUITS MUST BE INSTALLED
DIRECTLY UNDER A BUILDING FOUNDATION, THE
CONDUITS SHALL BE CONCRETE ENCASED AND THE
TOP OF THE ENCASEMENT SHALL HAVE A MINIMUM OF
24 INCHES CLEAR SEPARATION BELOW THE
STRUCTURE FOUNDATION. ENCASEMENT SHALL
CONSIST OF A 3-INCH CONCRETE ENVELOPE.

THE CLUSTOMER SHALL MANDRILL ALL CONDUITS AND IS
RESPONSIBLE FOR THE USABILITY OF THE CONDUIT
SYSTEM AT THE TIME APS INSTALLS CONDUCTORS.

PULL LINES SHALL BE PROVIDED BY APS AND INSTALLED
BY THE CUSTOMER.

ARROWS, SHOWN ON PAD DETAIL (LEFT), INDICATE THE
DIRECTION SWEEPS AND CONDUITS ARE TO BE
POSITIONED.

JOB NUMBER DATE DESCRIPTION REV BY

LOCATION: LIFT STATION

Q aps 3-PHASE TRANSFORMER

/665 THRU 7667

PAD AND CONDUIT DETAIL

WOH#:

WA445678 DATE: 52219

BY:

R. FLAKE SCALE: NTS

FILENAME: TX1.dwg

APS DWG. NO.: FC45CM-E-19-WP-AP-200485-53.dwg




SERVICE SERVICE QUANTITY and SIZE PAD SIZE and CONDUIT
SECTION VOLTAGE OF CONDUITS LOCATION (inches)
SIZE (AMPS) PRIMARY SECONDARY A B C D L
600 - 1000 771480 2-4 6-2 2-4 75 88 40 16 | 26-1/2
gl B i
! REAR
PRIMARY CONDUIT
POSITIONS
SERVICE CONDUIT
A POSITIQNS
- C - n
?II 52
Ox 4 5%
T ] 1II
r 1 41 n ] 52
16" T “ 1 1II
! l FRONT ! "2

CABLE & CONDUIT NOTES:

&
&
&

C2"(3), 90°, 36"R SWEEPS TO TX1
3-UA1/0T TO TX1

C4"(1), 90°, 36"R SWEEPS TO DISCONNECT
1-UA75DDDYV TO DISCONNECT

C4"(1), 90°, 36"R SWEEPS TO DISCONNECT
1-UA75DDDV TO DISCONNECT

GENERAL NOTES:

1. ALL TRANSFORMER LOCATIONS SHALL COMPLY WITH ALL CODES, ORDINANCES,

AND REGULATIONS WITHIN THE STATE OF ARIZONA OR OTHERWISE SPECIFIED
BY APS.

2. CUSTOMER TO PROVIDE ALL WORK INVOLVYED WITH THE PAD AND CONDUITS.
3. ALL CONDUITS MUST BE INSPECTED AND APPROVED PRIOR TO BACKFILLING.

4, ALL CONCRETE FORMS AND CONDUITS AND REBAR (IF REQUIRED) MUST BE IN
PLACE AND APPROVED PRIOR TO POURING PAD.

5. ANY VARIATIONS FROM THE ABOVE REQUIREMENTS MUST BE GIVEN IN WRITING
AND SIGNED BY AN APS REPRESENTATIVE.

6. A MINIMUM 24-HOUR NOTICE IS REQUIRED FOR INSPECTIONS.
R = GROUND ROD SLEEVE, NOTE 7.
T = COMMUNICATION GROUND SLEEVE, NOTE 8.
©= a" SLEEVE LOCATION 18" DEEP

PAD SPECIFICATIONS:

1.

THE FOLLOWING MINIMUM UNOBSTRUCTED CLEARANCES FROM THE EDGE OF THE PAD
ARE REQUIRED:
HORIZONTAL CLEARANCES:
VERTICAL CLEARANCES:

2' TO THE REAR AND SIDES 10' TO THE FRONT
30' ABOVE THE PAD AND HORIZONTAL
CLEARANCE AREAS

REFER TO T&D STANDARDS 1278-1279 FOR ALL APPLICABLE CLEARANCE
REQUIREMENTS.

ALL BACKFILL BENEATH THE PAD SHALL BE COMPACTED TO A MINIMUM OF 90 PERCENT
OF MAXIMUM DENSITY, AND SHALL NOT CONTAIN ROCKS LARGER THAN 1-1/2 INCHES IN
THEIR GREATEST DIMENSION. BACKFILL MATERIAL SHALL CONTAIN ENOUGH FINES TO

FILL ALL VOIDS.

ONE-SACK ABC SLURRY SHALL NOT BE INSTALLED BENEATH EQUIPMENT PADS. IF
SLURRY BACKFILL IS INSTALLED BENEATH EQUIPMENT PADS, ONE OF THE FOLLOWING
QPTIONS SHALL BE UTILIZED:

OPTION 1:
ONE-SACK CEMENT SAND SLURRY AS SPECIFIED IN T&D STANDARDS 8601,
19.5
OPTION 2:
FLYASH, TYPE F 250 POUNDS
WATER 50 GALLONS
FINE AGGREGATE (SAND) 3,117 POUNDS
OPTION 3:
CEMENT 52 POUNDS
FLYASH, TYPEF 240 POUNDS
WATER 55 GALLONS

FINE AGGREGATE (SAND) 2,820 POUNDS

CONCRETE MIXING TICKET MUST BE PROVIDED DESCRIBING THE MATERIAL, OTHERWISE
THE MATERIAL IS UNACCEPTABLE.

PAD TO BE MADE IN ONE CONTINUOUS POUR OF CONCRETE, 3000 PSI AT 28 DAYS, 3/8
INCH AGGREGATE, 3 TO 5-INCH SLUMP. TOP OF PAD TO BE TROWELED SMOOTH AND
LEVEL. SURFACE IS TO HAVE A LIGHT BROOMED FINISH AND ALL EXPOSED EDGES ARE
TO BE ROUNDED TO A 3/4-INCH RADIUS.

REFER TO THE MATERIAL SPECIFICATIONS 7990 FOR COMPLETE PAD SPECIFICATIONS.
REINFORCING STEEL 1S REQUIRED

REINFORCEMENT IS NOT REQUIRED IF PAD 1S POURED-IN-PLACE IN A LOCATION
UNLIKELY TO BE UNDERMINED BY DRAINAGE, ETC.

MINIMUM REQUIRED PAD THICKNESS IS 6 INCHES.
TOP OF PAD TO BE A MINIMUM OF 4 INCHES ABOVE SURROUNDING FINISHED GRADE.

R--PROVISION FOR GROUND ROD--INSTALL SLEEVE THROUGH PAD, 1-INCH MINIMUM |.D.,
WITH NO OBSTRUCTION BENEATH. ALTERNATE SLEEVE LOCATIONS ARE ALONG AN
IMAGINARY CENTER LINE BETWEEN THE PRIMARY DUCTS. LOCATION TO BE BASED ON
AVOIDING CONDUIT SWEEPS WHEN DRIVING GROLUND ROD.

T--PROVISION FOR COMMUNICATIONS GROUND--INSTALL SLEEVE THROUGH PAD, 1 INCH
MINIMUM 1.D., WITH NO OBSTRUCTION BENEATH. LOCATION TO BE BASED QN AVOIDING
CONDUIT SWEEPS.

CONDUIT SPECIFICATIONS:

1.

ALL SERVICE CONDUCTORS SHALL BE INSTALLED IN RIGID NON-METALLIC CONDUITS
FROM TRANSFORMER TO SERVICE ENTRANCE SECTION.

ALL PRIMARY CONDUCTORS SHALL BE INSTALLED IN RIGID NON-METALLIC CONDUITS.
RIGID NON-METALLIC CONDUIT IS DEFINED AS PYC AND SHALL BE MARKED AS FOLLOWS:
SWEEPS - PVYC SCH 40 NEMA TC-2

STRAIGHT SECTIONS - PVC DB LO0 MODULUS 400,000 PSI ASTM F-5127
PVC DB 120 MODULUS 400,000 PSI ASTM F-512
PVC SCH 40 NEMA TC-2

PVC SCH 80 NEMA TC-2
ONLY GOOD FOR CONDUIT 4" OR LARGER.

APPLY PURPLE PRIMER/CLEANER ASTM F656 TO ALL PYC JOINTS PRIOR TO APPLYING A
COATING OF GRAY PVYC TO PVC CEMENT ASTM 02564 .

FOR INSPECTION CONTACT:

PHONE:

INSPECTION IS REQUIRED AFTER CONDUITS ARE
INSTALLED, AND BEFORE PAD IS POURED.
INSPECTED BY:

DATE:

FINAL INSPECTION BY:

DATE:

REV 01/25A12

10.

11.

12.

13.

TX2

APS CONSTRUCTION SYMBOL

SOURCE: DIP POLE

IF STEEL SWEEPS, BENDS AND CONDUIT ARE USED;
THEY SHALL BE GALVANIZED PER ANSI C80.1 AND
HALF-LAPPED WITH SUITABLE 20-MIL TAPE, TO A TOTAL
THICKNESS OF 40 MILS. POLYKEN #3900 2" BLACK TAPE
(OR EQUIVALENT) SHALL BE HALF-LAPPED OVER
POLYKEN #3927 BLACK PRIMER (OR EQUIVALENT).

ALL NON-METALLIC CONDUIT SWEEPS AND ELBOWS
SHALL HAVE INTERNALLY CHAMFERED ENDS.

LINLESS OTHERWISE SPECIFIED, SWEEPS, BENDS AND
CONDUITS SHALL BE 4-INCH IPS WITH MINIMUM RADIUS
SWEEPS OF 36 INCHES FOR PRIMARY AND 24 INCHES
FOR SERVICE. EXCEPTION: USE 36" SWEEPS FOR 750
MCM SECONDARY UNLESS OTHERWISE SPECIFIED.

ALL SWEEPS INTO TRANSFORMER PAD SHALL EXTEND A
MINIMUM OF 1 INCH AND A MAXIMUM OF 2 INCHES
ABOVE THE TOP OF THE PAD UPON CABLE
INSTALLATION. CONDUIT ENDS SHALL BE CAPPED OR
PLUGGED, NOT GLUED. NON-EXPOSED CONDUITS
STUBBED OQUT FOR FUTURE EXTENSIONS SHALL BE
PLUGGED.

PRIMARY CONDUITS SHALL BE INSTALLED WITH A
MINIMUM COVER OF 36 INCHES; SERVICE CONDUITS
SHALL BE INSTALLED WITH A MINIMUM COVER OF 24
INCHES, UNLESS OTHERWISE SPECIFIED. DIMENSIONS
GIVEN ARE FROM FINAL GRADE TO THE TOP OF THE
DUCT BANK.

WHERE SERVICE CONDUITS MUST BE INSTALLED
DIRECTLY UNDER A BUILDING FOUNDATION, THE
CONDUITS SHALL BE CONCRETE ENCASED AND THE
TOP OF THE ENCASEMENT SHALL HAVE A MINIMUM OF
24 INCHES CLEAR SEPARATION BELOW THE
STRUCTURE FOUNDATION. ENCASEMENT SHALL
CONSIST OF A 3-INCH CONCRETE ENVELOPE.

THE CUSTOMER SHALL MANDRILL ALL CONDUITS AND IS
RESPONSIBLE FOR THE USABILITY OF THE CONDUIT
SYSTEM AT THE TIME APS INSTALLS CONDUCTORS.

PULL LINES SHALL BE PROVIDED BY APS AND INSTALLED
BY THE CUSTOMER.

ARROWS, SHOWN ON PAD DETAIL (LEFT), INDICATE THE
DIRECTION SWEEPS AND CONDUITS ARE TO BE
POSITIONED.

JOB NUMBER

DATE DESCRIPTION REV BY

LOCATION: RETURN WATER POND

D aps

/665 THRU 7667
3-PHASE TRANSFORMER
PAD AND CONDUIT DETAIL

WOH:

VWA445678 DATE: 52219

BY:

R. FLAKE SCALE: NTS

FILENAME: TX2.dwg

APS DWG. NO.: FC45CM-E-19-WP-AP-200485-54.dwg
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1 INTRODUCTION

The purpose of this calculation is to document the calculated factor of safety for the Return
Water Pond (RWP) at Arizona Public Service’s (APS) Four Corners Power Plant (FCPP) in
Fruitland, New Mexico. The RWP has a maximum embankment height of 12 feet and a storage
capacity of 38.6 acre-feet at elevation (EL) 5379 feet. The maximum height and storage capacity
qualify this embankment as a non-jurisdictional dam under the New Mexico Administrative
Code (NMAC) (State of New Mexico 2018). However, the RWP will receive CCR-impacted
discharges from the LAl and Pond 3 pumphouse, classifying it as a “new CCR surface
impoundment” under 40 CFR Part 257 Hazardous and Solid Waste Management System;
Disposal of Coal Combustion Residuals from Electric Utilities; Final Rule (the CCR Rule, EPA
2015).

In April 2018, AECOM conducted a geotechnical exploration at the proposed RWP site (AECOM
2018b). The exploration consisted of excavating test pits and performing laboratory tests on the
recovered material. Two test pits were excavated in the proposed RWP footprint, two test pits
were excavated in an alternative location, and a fifth test pit was excavated near the Pond 3
pumphouse. The laboratory testing program consisted of Atterberg limits (ASTM D 4318), Sieve
Analyses (ASTM C 117, C 136), Standard Proctor curves (ASTM D 698), and Direct Shear (ASTM
D 3080) tests.

2 ANALYSIS CRITERIA

As a new CCR surface impoundment, the RWP embankment is designed to meet the following
factors of safety against slope instability under the CCR Rule (40 CFR Part 257):

e Long-term, maximum storage pool FS = 1.50 (§ 257.74(e)(ii))
e Maximum surcharge pool FS = 1.40 (§ 257.74(e)(iii))

e End-of-Construction FS = 1.30 (§ 257.74(e)(i))

e Seismic loading FS=1.00 (§ 257.74(e)(iv))

The 2018 laboratory testing was performed on samples recovered from the RWP foundation

and expected to be similar to the soils used to construct the RWP embankment. Based on the
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results of the laboratory tests, the foundation and embankment soils are not expected to be

susceptible to liquefaction.

3 ANALYSIS INPUTS

The following inputs were used in the analysis:

The geometry for the cross-section analyzed in this calculation package is based on the
configuration of the RWP at the location of an historic drainage channel beneath the
northern half of the perimeter embankment (Figure 5). The embankment height is at a

maximum of approximately 12 feet above the existing ground surface in this area.

The subsurface topography is based on the post-construction conditions. The subsurface
stratigraphy is generally based on test pit observations from the 2018 AECOM
exploration (AECOM 2018b).

The safety factor calculations for stability of slopes were performed using the software
program SLOPE/W, commercially available through GEO-SLOPE International, Ltd. (GEO-
SLOPE International, 2016).

Material properties used in the safety factor assessment are based on previously
reported subsurface material properties developed for the 5280 Lift Design Report for
the nearby Lined Ash Impoundment (URS 2012), Ash Ponds 3 and 6 (Dames & Moore
1990), and design properties for the compacted RWP embankment based on laboratory

testing of the proposed embankment material.

The embankment is homogeneous in that weathered shale and sandstone excavated
from the site footprint were mixed in such a way that there are no lenses or zones of

differing materials.

The upstream slope of the embankment features two 60-mil HDPE liners and a
geosynthetic clay liner as part of the fluid containment system. Although it is unlikely
that the three liners would fail simultaneously and remain in a leaking condition long
enough to develop a steady-state phreatic surface in the embankment, the calculation
package includes a steady-state seepage evaluation and uses the resulting steady-state

phreatic surface in the slope stability model.
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The maximum normal operational water level in the RWP is at elevation (EL) 5372.2

feet.

The maximum surcharge water level in the RWP is at EL 5379 feet. The additional 6.8
feet of storage above the operation water level is equivalent to 30 days of storage
during an outage at the FCPP. The RWP is expected to be filled to this elevation at least

once each year.
The crest is at EL 5381 feet.

The seismic loading is developed from Unified Hazard Tool based on the 2014 United
States Geological Survey (USGS) Earthquake Hazard and Probability Maps (USGS 2018).

4 ASSUMPTIONS

Assumptions used in this calculation package include:

The shale portion of the interbedded sandstone/shale unit is assumed to be the weaker
material, and therefore it is judged appropriate to adopt the “weathered shale” material
characterized in the 5280 Lift Design Report (URS 2012).

The clay (weathered shale) portion of the sandstone/shale material used to construct
the embankment is expected to control the undrained strength of the material. The
undrained strength is based on compacted shale presented in Raising Ash Dams 3 and 6
(Dames & Moore 1990).

The material encountered during the 2018 AECOM exploration (Appendix A) is assumed

to be representative of the material used to construct the embankment.

5 SAFETY FACTOR ASSESSMENT

The safety factor assessment in this calculation package is conducted for the tallest section of

the proposed embankment. The calculations document minimum factors of safety for loading
conditions identified by 40 CFR § 257.74(e) using the software program SLOPE/W (GEO-SLOPE

International, Ltd. 2016). The analyses are 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.




DESIGN CALCULATION

Calculation Title: Location: Project No: Date: Page No:

Slope Stability Assessment Return Water Pond 60566008 5/29/2020 | Page 5of 18

5.1 Critical Stability Cross-Section

The factor of safety against slope instability is calculated for the critical cross-section of the
RWP embankment. 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. The RWP will feature 3H:1V (horizontal : vertical) slopes
(upstream and downstream) and the critical cross-section for each loading case is expected to
be the tallest cross-section, located on the northern end of the site. The crest is 20 feet wide
and the maximum embankment height is approximately 12 feet (Figure 5). The embankment

consists of a shale-sandstone mixture created using soils excavated from the RWP footprint.

5.2 Laboratory Results

The samples recovered from the test pits excavated during the 2018 AECOM geotechnical
exploration form the primary basis for the material properties in the seepage and stability
model. The recovered material was combined by location and depth to create composite
samples for the testing program. The laboratory tests consisted of Atterberg limits (ASTM D
4318), Sieve Analyses (ASTM C 117, C 136), Standard Proctor curves (ASTM D 698), and Direct
Shear (ASTM D 3080). The AECOM Geotechnical Recommendations Memo (AECOM 2018b)
provides additional information pertaining to the geotechnical exploration and laboratory
testing. Based on the selected configuration of the RWP, composite samples from test pits
RWP-1 and RWP-2 are assumed to be the most representative of the embankment construction

material (Attachment A).

5.3 Seepage Analysis

5.3.1 Seepage Material Properties

The seepage material properties used in the safety factor assessment are primarily based on
material type correlations and previously reported material properties developed for the FCPP
ash disposal area (URS 2012).

Compacted Embankment: The material properties for the “Compacted Embankment” are
based on a mixture of shale and sandstone anticipated to be excavated during RWP
construction. The material is expected to exhibit the same properties as the mixture of shale
and sandstone recovered from test pits RWP-1 (sample REP-1) and RWP-2 (sample REP-4)
during the 2018 AECOM exploration (AECOM 2018b). The unit weight assigned to the

embankment material is based on 95 percent of the moisture-density relationship determined
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in the laboratory using ASTM D 698 Method B (Appendix A). The hydraulic conductivity is based
on typical values provided in Figure 8.3.2.3.1-1 of USBR Design Standards No. 13, Chapter 8:
Seepage (USBR 2014). The USBR guidance indicates clayey sand (USCS — SC) typically has a
horizontal permeability between 1 x 10 cm/s and 1,000 x 10® cm/s (or 1 x 10 cm/s). This
calculation package uses the higher value of 1 x 103 cm/s. The USBR (2014) suggests that
typical dams will have anisotropy (ku/ky) ratios ranging from 2 to 10. Using the USBR (2014)
guidance, the compacted embankment material is assigned an anisotropy ratio of 10 (SEEP/W

accepts anisotropy inputs as ky/ku, resulting in a value of 0.1). Table 1 presents these values.

Native Ground: The material properties for the “Native Ground” are based on the properties of
“Weathered Shale (Native Ground)” originally developed for the weathered shale that underlies
the nearby (LAI) (URS 2012). Although the RWP is situated on a bluff approximately 200 feet
above the bottom of the LAI, the geologic history of the site and the field investigation AECOM
conducted in April 2018 indicate the shale underlying the proposed RWP embankment is similar

to the shale underlying the LAI. Table 1 presents these values.

Table 1 — Material Properties Used for the Seepage Analysis

Material Properties
Horizontal Horizontal
. Sat ted Unit
Material Unit Weight, ym a“;];: het n Hydraulic Hydraulic Anisotropy
(pcf) (g . f; Vat Conductivity Conductivity (kv/kn)?
P (ft/day)* (cm/s)*
Compacted 120 125 2.835 1.0x 103 0.1
Embankment
Native Ground 3 6
(URS 2012)? 120 125 2.835x 10 1.0x10 0.1

1) SEEP/W requires a horizontal hydraulic conductivity input.

2)  The hydraulic conductivity anisotropy input for SEEP/W is expressed as the ratio of vertical hydraulic conductivity to
horizontal hydraulic conductivity.

3) The Native Ground hydraulic conductivity is based on a matric suction function in which the horizontal hydraulic
conductivity at low matric suction pressures is equal to 2.835 x 1073 ft/day.

The graphical results of the steady-state seepage analyses are shown on CO1 and C02 in
Attachment C for the normal operating condition (impounded water at EL 5372.2 feet) and the

maximum operating condition (impounded water at EL 5379 feet), respectively.
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5.3.2 Exit Gradients

In addition to estimating the phreatic surface, the seepage analyses also calculate the steady-

state hydraulic gradients within the finite element model.

The hydraulic gradients at the toe of the embankment, defined as the exit gradients, were used
to calculate a factor of safety with respect to piping by using the following equation presented
by USBR Design Standard No. 13 (USBR 2014):

ier / ie = Factor of Safety (with respect to vertical exit gradients)

Where i.r = critical exit gradient =i'm / iw
i'm = the buoyant (submerged) unit weight of soil, i'm = it - iw
ir = the total unit weight of soil
iw = the unit weight of water

ie = the maximum exit gradient (vertical)

The total unit weight of soil at the location of seepage exit, calculated buoyant unit weight,
calculated critical exit gradient, maximum exit gradient from the seepage analysis, and the
calculated exit gradient factor of safety for each embankment configuration analyzed are

summarized in Table 2 below.

Table 2 - Exit Gradient Factors of Safety

Critical Exit Gradient
. Factor of
Calculated Maximum
. . Safety for
Seepage Material at | Total Unit | Buoyant | Calculated |EXit Gradient Seepage
Analysis Location of Weight Unit Critical Exit From Exit
Seepage Exit (pcf) Weight | Gradient (i) SEEP/W (ic) Gradient
(pcf)
Normal — EL .
53722 Native Ground 125 62.6 1.003 0.1335 7.5
Maximum
Pool — EL Native Ground 125 62.6 1.003 0.4889 2.1
5379

The factor of safety for the seepage exit gradient is less than the factor of safety of 3.0
recommended by USBR Design Standard No. 13 (USBR 2014) for the maximum pool elevation

scenario. However, this scenario assumes that all three liners fail and impounded water seeps
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through the RWP embankment long enough to develop steady-state conditions. Inflow to and
outflow from the RWP is actively controlled and monitored by APS, so any unsanctioned
decrease in pool elevation would likely trigger an inspection by on-site personnel and steady-
state conditions would be unlikely to develop. AECOM believes that in this instance, a factor of

safety for the seepage exit gradient equal to 2.1 is acceptable.

5.4 Slope Stability Analysis

5.4.1 Slope Stability Material Properties

The slope stability material properties used in the safety factor assessment are primarily based
on laboratory testing of the material excavated from the proposed footprint of the RWP and

previously reported material properties developed for the FCPP ash disposal area.

Compacted Embankment: The “Compacted Embankment” drained material strength is based
on the results of direct shear tests (ASTM D 3080) performed on remolded samples recovered
from test pits excavated in the proposed footprint of the RWP as part of this project. The
“Compacted Embankment” undrained material strength is based on triaxial compression test
data from samples of compacted shale recovered during the 1989 Dames & Moore
geotechnical investigation (Dames & Moore 1990). For the sample presented in Attachment A2,
the drained triaxial parameters are similar to the drained direct shear parameters and the clay
portion of the embankment is expected to control the undrained behavior of the homogeneous
material. Samples of embankment material subjected to sieve analyses (ASTM C 136) during

construction contained between 22 and 50 percent fines. Table 3 presents the strength values.

Native Ground: The “Native Ground” undrained material strength is based on the properties of
“Weathered Shale (Native Ground)” originally included in the 2012 LAI Design Report (URS
2012). Table 3 presents these values.
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Table 3 — Material Properties Used for the Safety Factor Assessment

Material Properties
Moist Saturated Unit Drained Strength Undrained Strength
Material Unit Weight, Weight, Cohesion, | Friction | Cohesion, | Friction
Ym Ysat c' Angle, ¢' c Angle, ¢
(pcf) (pcf) (psf) (degrees) (psf) (degrees)
Compacted 120 125 200 25 100 16.5
Embankment
Native Ground 120 125 - - 500 30

5.4.2 Embankment Loading Conditions
Per 40 CFR § 257.74(e), the following loading conditions were considered for the stability cross-

section on both the upstream and downstream slopes:

e Long-term, maximum storage pool (§ 257.74(e)(ii))

e Maximum surcharge pool (§ 257.74(e)(iii))

e End-of-construction (§ 257.74(e)(i))

e Seismic loading (§ 257.74(e)(iv))

The four loading conditions are described in the following subsections. The loading condition
definitions are based on the text presented in Section VI of the preamble to the 2015 EPA CCR

Rule (EPA 2015).

Long-Term, Maximum Storage Pool (§ 257.74(e)(ii))

The long-term, 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 is based on the maximum operating level developed as part of the RWP

design. The factors of safety are calculated using drained shear strengths.
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For long-term maximum storage pool analysis, the pool in the RWP is EL 5372.2 feet.

Maximum Surcharge Pool (§ 257.74(e)(iii))

The maximum surcharge pool loading condition is calculated to evaluate the effect of a raised
level (e.g. flood surcharge) on the stability of the downstream slope. Similar to the long-term
maximum loading condition, for the purpose of this analysis, the maximum surcharge pool
loading condition is assumed to exist sufficiently long enough for steady-state seepage
conditions to develop fully within the embankment. The factors of safety are calculated using

drained shear strengths.
For the maximum surcharge pool analysis, the pool in the RWP is EL 5379 feet.

End-of-Construction Loading (§ 257.74(e)(i))

The end-of-construction loading condition is analyzed for new construction under the initial

filling condition. The factors of safety are calculated using undrained shear strengths.
For the end-of-construction analysis, the pool in the RWP is EL 5372.2 feet.

Seismic Loading (§ 257.74(e)(iv))

The seismic loading condition is evaluated to document whether the impoundment is capable
of withstanding a design earthquake. The seismic loading is assessed for a seismic event with a
2% probability of exceedance in 50 years, equivalent to a return period of approximately 2,500
years. A pseudostatic analysis is used to represent the seismic loading because the peak
horizontal bedrock acceleration at the site is not likely to be high enough to cause significant
embankment deformation. Hynes-Griffin and Franklin (1984) indicate that a pseudostatic

stability analysis is sufficient if:

- The composite drained-undrained strength envelope is used and the undrained shear
strength of clayey materials is reduced by 20 percent,

- The factor of safety is greater than 1.0,

- Acceptable permanent displacements are less than 1 meter (3.28 feet), and

- The seismic coefficient is equal to at least one-half of the predicted peak horizontal

bedrock acceleration (PGA).
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For the RWP analysis:

- A composite drained-undrained strength envelope is considered, but the undrained
strength is lower than the drained strength throughout the envelope. This assumption is
conservative for the RWP because the maximum embankment height in the model is
approximately 12 feet and the normal stress on the base of the slices is less than 1,200
psf (Duncan et al. 2014, Shafiee et al. 2008).

- The factor of safety in the RWP analysis is greater than 1.0.

-  The RWP embankment is designed to normally impound approximately 4.15 feet of
water as operational and dead pool storage with the remaining volume dedicated to
outage storage (30 days, or 23 acre-feet). This allows the embankment to withstand a 1-
meter displacement.

- The seismic coefficient used in the pseudostatic analysis is conservatively modified to
account for the seismic site class and the peak transverse acceleration at the crest,

assuming the peak transverse acceleration acts long enough to affect the embankment.

Based on the above factors, a pseudostatic analysis is judged to be sufficient for the RWP

seismic loading.
For the seismic loading condition, the pool in the RWP is EL 5379 feet.

Horizontal Seismic Coefficient: The peak horizontal bedrock acceleration for a Site Class “B/C”
boundary, based on the United States Geological Survey (USGS) Unified Hazard Tool, with a 2%
probability of exceedance in 50 years, is 0.0747g, as presented in Attachment A (USGS 2018).
The RWP embankment is underlain by the Lewis Shale and Pictured Cliffs Sandstone, the two
units encountered in the test pit investigation. Previous investigations at the site (Amec 2003,
AECOM 2015, AECOM 2018a, and AECOM 2018c) indicated that the Lewis Shale and Pictured
Cliffs Sandstone are highly weathered to completely weathered and typically have Standard
Penetration Test (SPT) N-values greater than 50 blows per foot. Therefore, a Site Classification
of C “Very Dense Soil and Soft Rock” is assigned to the RWP embankment foundation. Site Class
definitions are summarized in Table 20.3-1 from ASCE 7-16 (2017) and shown in Figure 1.
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Figure 1 — Table 20.3-1 from ASCE 7-16 (2017)

The PGA at the ground surface for Site Class C, or PGAy, is determined by amplifying the PGA
for rock (Site Class B) using the following equation presented in ASCE 7-16 (ASCE 2017):

PGAM = FPGA(PGA)

PGA,, = 1.3(0.07479)

PGA,, = 0.0971g

Where: PGAwm = Maximum considered earthquake geometric mean peak ground
acceleration adjusted for Site Class effects
PGA = Mapped maximum considered earthquake geometric mean peak ground

acceleration

Frea = Site coefficient from Table 11.8-1 (Figure 2)

Figure 2 — Table 11.8-1 from ASCE 7-16 (2017)
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The PGA at the ground surface for Site Class C (PGAwm) is then used to estimate the peak

transverse acceleration at the crest of the embankment, PGAc,crest = 0.300g as shown on Figure

3 and based on variations in recorded peak crest accelerations versus those recorded at the

base of earth and rock fill dams by Idriss and on recorded values for Loma Prieta and other
earthquakes by Holzer (1998).

Figure 3 — 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 4 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 4 — 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(Upnax)
Kmaxc = 0.34(0.300g)
Kmaxc = 0.102g

The pseudostatic analysis incorporates a horizontal seismic coefficient of 0.102g for the RWP
embankment. Because it is unlikely the embankment would be exposed to the seismic load
while the pond level had been at the maximum surcharge elevation long enough to develop

steady-state phreatic conditions in the embankment after all three liners had been




DESIGN CALCULATION

Calculation Title: Location: Project No: Date: Page No:

Slope Stability Assessment Return Water Pond 60566008 5/29/2020 | Page 15 of 18

compromised, the earthquake was assumed to occur with the storage pool at the long-term,

maximum storage pool elevation (EL 5372.2 feet).

Liguefaction Triggering

The RWP was constructed using Lewis Shale (clay) and Pictured Cliffs Sandstone (fine-grained
sand) excavated from the footprint and upstream pool. AECOM believes that the presence of
clay will result in the proposed embankment not being susceptible to liquefaction during a
seismic event. In addition, the native foundation (in-situ) Lewis Shale and Pictured Cliffs

Sandstone materials are also not expected to be susceptible to liquefaction.

6 ANALYSIS RESULTS AND CONCLUSIONS

The safety factor assessment output figures are presented in Attachment C. Table 4 summarizes

the results of the safety factor assessment.

Table 4 — Safety Factor Results

. " Required Factor | Calculated Factor of . . .
Loading Condition of Safety Safety Figure in Appendix C
3.40 (Upstream) co3
Long-term, Maximum Storage Pool 1.50
3.11 (Downstream) co4
4.36 (Upstream) C05
Maximum Surcharge Pool 1.40
2.69 (Downstream) Cco6
1.93 (Upstream) Cco7
End-of-Construction 1.30
1.77 (Downstream) Co8
1.53 (Upstream) Cc09
Seismic 1.00
1.11 (Downstream) ci10

All of the calculated factors of safety exceed the applicable required minimum factor of safety

for the associated loading condition.
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8 ATTACHMENTS
FIGURE 5 RWP Slope Stability Analysis — Location of Maximum Section

ATTACHMENT A 2018 Test Pit Logs and Laboratory Data

ATTACHMENT B USGS Unified Hazard Tool

ATTACHMENT C SLOPE/W Output Figures




€¢-10-810¢

G 2inbi4 ANOd ¥3LVM NYNL3Y
NOILO3S WNIWIXVIN 40 NOILVDO1 JOIAY3S 2118Nd YNOZIYY
WOD=Y SISATVNV ALIMIGVLS 3dO1S dMY 1890094 "ON 103royd sdv

80099509 'ON LO3rodd INOD3V
|

¥ 7
e oS
g
£z
1%} =
]
Ql o &
pd [a]
o3 2
O a
w s g
A < o
3
w
553 E_
252 o8
agd Z3
08w wW>
© 504 EZ
N LY 3a
AD_I =z mmm.ﬂwm
ad®ma
= O o289
© R E
S| 0Q822g
[v'd r_.nIuE%ML
(@) wamumm
IL| E2RNg8E
Z| Sghak
=| 22E85
S| SusipEz
S| 8E=aES
Fl NzEZ>x
< 3RoL4s
Al I5n0F<
N~
i
- <do
O =
= (o]
O
L
09
=
D
=
>
< -
= -
O
(=) <
=z L
o _
o T
L
o
Lol
T
<
=
=z
o
D)
T
Lol
o
o i
= ®<
4 =
n'd
[
S
o »
N
a 4o
& o
o ?
< ﬂv o
n'd
[
<C
O
o
_
D
<C
T
0
g <
o
&
@
— w
2
&

OMA'NY1d ANOd ¥3LVYM NENLIHALITIAYLS IHOTS\STHOLINS-G2\AVO 0LB\SIO AV 006\29S ANOd H¥ILYM NHNLIY ddOd 80099509\IDIAHIS O118Nd YNOZINVAS LOIMOHIXINFOHA\XINTOH\ :oweus|iy
WLL XL 8 ISNY :panoiddy PpodosYD  MINT:eubisag sjeniu] juswabeuel josfoid 0€-20-81.0Z :PoNOId 1seT (0€-20-8102) LHOIYM 337 :Aq panes jse



ATTACHMENT A

2018 Test Pit Logs and Laboratory Data



ATTACHMENT Al

2018 Test Pit Logs



p.gpj | LIBRARY aecom phx8 lee.glb | LAST MOD 05/17/18 03:31 pm | PRINTED 05/17/18 04:02 pm

_fopp_return_water_pond_sg2\400_t

\_public_service\6056600

test pit | PROJECT p:

REPORT ph

-— 7720 N 16th Street, Suite 100 TEST PIT LOG: RWP-1
-— Phoenix, AZ 85020
A ‘ OM 602-371-1100 SHEET 1 of 1
602-371-1615 (Fax) AECOM PROJECT #: 60566008

PROJECT: Return Water Pond SG2 CONTRACTOR: FHI Plant Services
CLIENT: Arizona Public Service DRILLER: Terry
CLIENT PROJECT: FCC06814 FIELD ENGINEER: Dylan Curet
COORDINATES N: 2,069,554.377900 REFERENCE: N/A EQUIPMENT: D-8 Dozer
E: 2,530,072.438500 STATION: N/A BUCKET: 6.8 Cubic Yards
LOCATION: Four Corners Power Plant, NM  OFFSET: N/A
COMMENTS: Dozer equipped with a single ripper tooth. SURFACE ELEV.: 5,384.00 FT
Excavation terminated due to inability to progress deeper without TOTAL DEPTH: 13 FT
significantly extending the length of the test pit (at least 10 feet in
length) and pushing materials to the opposite side of the pit. START DATE: 04/10/2018 TIME: 07:28 AM
FINISH DATE: 04/10/2018 TIME: 11:00 AM
s - SAMPLE
~ >
ok L§ " - £ e
%)
0 o 8 % DESCRIPTION w x |z & 05) REMARKS
< < = a_. [a) - S
AL 8 £18.2535 52
83 o | G Sz |3888 5g|58
CLAYEY SAND with GRAVEL,
trace gypsum, dry, brown
L1
SC
L 2
... some interbedded shale with
little gypsum
L 3 80 _ I
SANDSTONE, dry, light brown, sSP
35 .
\_slightly weathered 2
L 415380 SHALE, dry to slightly moist,
brown, moderately weathered oL
5
58 _ L
6 SANDSTONE, dry to slightly
B moist, light brown, unweathered to
slightly weathered SP
L7
s _ L
8 SHALE, slightly moist, 7.5' to 9": Recovered representative
- reddish-brown to brown, NEPA 114.9| 14 bulk bucket sample. Sample tested
moderately weathered to highly ) 9 14.9 as composite bulk sample with
| 9]5375 weathered oL REP-4 from RWP-2 at 8.5' to 9.5'
10
058 L
11 SANDSTONE, slightly moist, light
B brown, unweathered to slightly s
unweathered P
| 12 o eo L ,
SHALE, slightly moist, TREP-2
whitish-brown to dark brown, CL
| 13 13.0' moderately to slightly weathered, . ) .
\ unweathered to slightly weathered / Excavation terminated at 13
| 14| 5370 sandstone at bottom of excavation No groundwater encountered
|15
16




p.gpj | LIBRARY aecom phx8 lee.glb | LAST MOD 05/17/18 03:45 pm | PRINTED 05/17/18 04:02 pm

_fopp_return_water_pond_sg2\400_t

\_public_service\6056600

test pit | PROJECT p:

REPORT ph

-— 7720 N 16th Street, Suite 100 TEST PIT LOG: RWP-2
-— Phoenix, AZ 85020
A ‘ OM 602-371-1100 SHEET 1 of 1
602-371-1615 (Fax) AECOM PROJECT #: 60566008

PROJECT: Return Water Pond SG2 CONTRACTOR: FHI Plant Services

CLIENT: Arizona Public Service DRILLER: Terry & Jeremy

CLIENT PROJECT: FCC06814 FIELD ENGINEER:  Dylan Curet

COORDINATES N: 2,069,211.884500 REFERENCE: N/A EQUIPMENT: John Deere 310SK
E: 2,529,605.574400 STATION: N/A BUCKET: 1 Cubic Yard

LOCATION: Four Corners Power Plant, NM  OFFSET: N/A

COMMENTS: Refusal on unweathered sandstone layer. SURFACE ELEV.: 5,390.00 FT

TOTAL DEPTH: 95FT

START DATE: 04/10/2018 TIME: 11:10 AM
FINISH DATE: 04/10/2018 TIME: 12:30 PM

> = SAMPLE
—~ >
ot 2 =5
w o
@ o 8 % DESCRIPTION % % z g 05) REMARKS
|:I—: E <>( o (%) o 5 o ™ D m E
5T o3 313 |05&0 /26 52
| o 0] S|z |E=|akj=2 |0
SHALE, dry, light brown, trace 0' to 3.5": Recovered representative
gypsum, moderately weathered to bulk bucket sample
L1 slightly weathered _
SC
2 — REP-3 112.6/15.3
L 3 30 _ L _
SANDSTONE, dry, light brown to
brown, fine, breaks into angular SP
-4 10 fragments, highly weathered .
SHALE, dry to slightly moist,
5| 5385 brown to reddish brown, high
— T plasticity, moderately weathered CL —
L 6 o0 __ _ [ i
SANDSTONE, dry, whitish-brown,
o moderately hard, slightly
L7 - weathered SP 4
L 8 8o _ _ _ _ _ [ _
SHALE, dry, brown, some weak
cementation, moderatel ' .
9 weathered to slightl we);thered SC 8.5109.5" Recovered
= _ gntly , REP-4 114.9/14.9 | representative bulk bucket sample.
o5 Slightly weathered_ sandstone at Sample tested as composite bulk
| 10| 5380 \_bottom of excavation / sample with REP-1 from RWP-1at |
75t9
Refusal on sandstone at 9.5'
L 11 No groundwater encountered _
L 12 _
L 13 _
L 14 _
| 155375 ]
16




p.gpj | LIBRARY aecom phx8 lee.glb | LAST MOD 05/17/18 03:47 pm | PRINTED 05/17/18 04:02 pm

_fopp_return_water_pond_sg2\400_t

\_public_service\6056600

test pit | PROJECT p:

REPORT ph

[ 7720 N 16th Street, Suite 100
e Phoenix, AZ 85020
602-371-1100
602-371-1615 (Fax)

TEST PIT LOG: RWP-3

SHEET 1 of 1

AECOM PROJECT #: 60566008

PROJECT: Return Water Pond SG2 CONTRACTOR: FHI Plant Services

CLIENT: Arizona Public Service DRILLER: Terry

CLIENT PROJECT: FCC06814 FIELD ENGINEER:  Dylan Curet

COORDINATES N: 2,069,141.897400 REFERENCE: N/A EQUIPMENT: John Deere 310SK
E: 2,529,248.297200 STATION: N/A BUCKET: 1 Cubic Yard

LOCATION: Four Corners Power Plant, NM  OFFSET: N/A

COMMENTS: Refusal on unweathered sandstone layer. SURFACE ELEV.: 5,385.00 FT

TOTAL DEPTH: 8FT

START DATE: 04/10/2018 TIME: 01:45PM
FINISH DATE: 04/10/2018 TIME: 02:45 PM

e SAMPLE
R e |
i - | %) 2 5
ol 8 % DESCRIPTION i % z g 15 REMARKS
RE D3 8 5 6zab3bus
83| o O 5| z |28|ge|s&|o8
SHALE, dry, brown, very hard 0' to 5": Recovered representative
plates, completely weathered to bulk bucket sample
L1 slightly weathered shale,
interbedded with less than 1" thick
9 lenses of weak sandstone 114.7| 15
REP-7
L 3
— 4 SC
| 5[5380
| 6
... iIncreased sandstone
interbedding frequency, material
L7 becoming increasingly hard
8 - REP-§ 7.5' to 8" Recovered representative
- : bulk bucket sample
Refusal on hard material at 8'
|9 No groundwater encountered
| 10| 5375
L 11
L 12
| 13
L 14
| 155370
16




p.gpj | LIBRARY aecom phx8 lee.glb | LAST MOD 05/17/18 03:57 pm | PRINTED 05/17/18 04:02 pm

_fopp_return_water_pond_sg2\400_t

\_public_service\6056600

test pit | PROJECT p:

REPORT ph

A=COM

Phoenix, AZ 85020
602-371-1100
602-371-1615 (Fax)

7720 N 16th Street, Suite 100

TEST PIT LOG: RWP-4

SHEET 1 of 1
AECOM PROJECT #: 60566008

PROJECT: Return Water Pond SG2 CONTRACTOR: FHI Plant Services

CLIENT: Arizona Public Service DRILLER: Terry & Jeremy

CLIENT PROJECT: FCC06814 FIELD ENGINEER:  Dylan Curet

COORDINATES N: 2,068,768.980700 REFERENCE: N/A EQUIPMENT: John Deere 310SK
E: 2,529,582.266300 STATION: N/A BUCKET: 1 Cubic Yard

LOCATION: Four Corners Power Plant, NM  OFFSET: N/A

COMMENTS: Refusal on unweathered sandstone layer. SURFACE ELEV.: 5,398.00 FT

TOTAL DEPTH: 95FT

START DATE: 04/10/2018 TIME: 12:35PM
FINISH DATE: 04/10/2018 TIME: 01:35 PM

DEPTH BELOW
SURFACE (FT)

ELEVATION (FT)

1GRAPHIC

DESCRIPTION

uUscCs

w
>
<
U
-
m

NUMBER

MAX. DENSITY

DRY DENSITY
(PCF)

MOISTURE
(PCF)

(%)

REMARKS

OPT. MOIST.

(%)

L 11

| 5395

| 5390

10

12

| 13 | 5385

L 14

15

16

SILTY SAND, mixed with fly ash,
dry, gray, loose

... reddish-brown

SHALE, dry, brown, trace weak
calcareous cementation,
moderately weathered

SANDSTONE, dry, brown, thin
and weak lenses interbedded with
shale, moderately weathered to
highly weathered

SHALE, dry, brown, strong
calcareous cementation, slightly
weathered to moderately

75 Weathered

SANDSTONE, dry, brown, thin
lense of gypsum, highly weathered

SHALE, dry, dark brown,

moderately weathered to highly A
.5 weathered

CL

SP

CL

SP

REP-§

REP-6

/
__________________ /
SANDSTONE, dry, dark brown,

moderately to highly weathered

0' to 2": Recovered representative
bulk bucket sample

bulk bucket sample

Refusal on sandstone at 9.5'
No groundwater encountered

9' to 9.5" Recovered representative |




p.gpj | LIBRARY aecom phx8 lee.glb | LAST MOD 05/17/18 04:01 pm | PRINTED 05/17/18 04:02 pm

_fopp_return_water_pond_sg2\400_t

\_public_service\6056600

test pit | PROJECT p:

REPORT ph

7720 N 16th Street, Suite 100

- Phoenix, AZ 85020
602-371-1100
602-371-1615 (Fax)

TEST PIT LOG: RWP-5

SHEET 1 of 1
AECOM PROJECT #: 60566008

PROJECT: Return Water Pond SG2
CLIENT: Arizona Public Service
CLIENT PROJECT: FCCO06814

CONTRACTOR: FHI Plant Services
DRILLER: Terry
FIELD ENGINEER:  Dylan Curet

COORDINATES N: 2,067,936.641400
E: 2,523,315.969000

LOCATION: Four Corners Power Plant, NM  OFFSET: N/A

REFERENCE: N/A
STATION: N/A

EQUIPMENT: John Deere 310SK
BUCKET: 1 Cubic Yard

COMMENTS: SURFACE ELEV.: 5,119.00 FT
TOTAL DEPTH: 6 FT
START DATE: 04/10/2018 TIME: 02:56 PM
FINISH DATE: 04/10/2018 TIME: 03:21 PM
> = SAMPLE
—~ >
Sk = S
w @
oy 2 |9 DESCRIPTION ® | 2 5 |0 REMARKS
X < |2 9| 2h o9z 3¢
3 O |3 | 3|0z %0 26 ks
Qo 0] S| z |S€|ak|=2|0
SHALE, dry to slightly moist, 0' to 3": Recovered representative
brown, trace calcareous bulk bucket sample
L1 cementation, large nodules, highly _
weathered to completely q
9 weathered REP-9
i ... light gray, small plates ]
L3 CL v i 7
3'to 6': Recovered representative
bulk bucket sample
| 4[5115 |
... light brown shale, trace
reddish-brown, some fine to REP-10
5 coarse gravels ]
L 6 6.0 4
Excavation terminated at 6'
7 Groundwater not encountered
. 8 _
L 915110 |
L 10 ]
L 11 _
L 12 _
L 13 _
| 14 [ 5105 _
L 15 ]
16
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LABORATORY REPORT

Client: AECOM Report Date: April 24, 2018
7720 N. 16™ Street, Suite 100 GEOMAT Project No: 181-2987
Phoenix, Arizona 85020 Page No: 1 of 1
Lab No: 6245
Attn: Lee Wright, P.E.
Project: Return Water Pond Test Pits — AECOM Project No. 60566008 Sampled By: D. Curet/AECOM
Sampled Date: April 10, 2018
Location: Fruitland, New Mexico Requested By: L. Wright/AECOM

Sample Location: Combination of Test Pit RWP-1, Sample REP-1, depth 7.5’-9’ and RWP-2, Sample REP-4, depth 8.5’-9.5’

Source: Test Pits RWP-1, REP-1 and RWP-2, REP-4

Material Description (Color, Symbol, Group): Test Pit Log: REP-1, Reddish Brown Shale and REP-4, Brown Shale. ASTM Classification: SC-
Clayey Sand with Gravel

Sieve Analysis, ASTM C117, C136 Plasticity Index, ASTM D4318
Sieve Size % Passing Specifications Results Specifications
6” Liquid Limit (LL) 39
5” Plastic Limit (PL) 15
4’ Plasticity Index (PI) 24
3
214" Moisture-Density Relationship, ASTM D698 Method B
o Maximum Dry Density, pcf 114.9
114" Optimum Moisture Content, % 14.9
1” 100
100% Saturation, SG = 2.75 Estimated
28 98
118
Iy
% 88 17 \
3/8” 83 116 \
No. 4 70 115
2 PZainN
No. 8 63 g / N\
2113 » q
No. 10 62 Z 1o J \
No. 16 58 £ 1 / \ N\
No. 30 54 110 + e
No. 40 52 109
108
No. 50 50 107
8 9 10 11 12 13 14 15 16 17 18 19 20
No. 100 43 Moisture (%)
No. 200 27
° Description of Rammer Manual
Preparation Dry
Reviewed By:

Distribution: AECOM - Lee Wright, P.E. (1)

Note:  This is a summarized report of the referenced procedures and does not include all reporting requirements. Additional data can be
provided at client’s request.



LABORATORY REPORT
Client: AECOM
7720 N. 16t Street, Suite 100
Phoenix, Arizona 85020

Attn: Lee Wright, P.E.

Report Date: April 24, 2018
GEOMAT Project No: 181-2987
Page No: 1 of 1

Lab No: 6246

Project: Return Water Pond Test Pits — AECOM Project No. 60566008 Sampled By: D. Curet/AECOM

Location: Fruitland, New Mexico

Sampled Date: April 10, 2018
Requested By: L. Wright/AECOM

Sample Location: Test Pit RWP-2, Sample REP-3, depth 0°-3.5’

Source: Test Pit RWP-2, REP-3

Material Description (Color, Symbol, Group): Test Pit Log: Sandy Lean Clay. ASTM Classification: SC-Clayey Sand

Plasticity Index, ASTM D4318

Results Specifications
Liquid Limit (LL) 31
Plastic Limit (PL) 15
Plasticity Index (PI) 16

Moisture-Density Relationship, ASTM D698 Method A

Maximum Dry Density, pcf 112.6

Optimum Moisture Content, % 15.3

100% Saturation, SG = 2.75 Estimated

116 \
115
114 \
113
112

\ \

)/

110 /
109
108
107

Dry Density (pcf)
]

106
8 9 10 11 12 13 14 15 16 17 18 19 20
Moisture (%)

Sieve Analysis, ASTM C117, C136
Sieve Size % Passing Specifications
6"
5
4
3
2%
o
1%
’E
2 100
s 94
3/8” 93
No. 4 88
No. 8 83
No. 10 83
No. 16 79
No. 30 75
No. 40 71
No. 50 65
No. 100 46
No. 200 26
Reviewed By:

Distribution: AECOM - Lee Wright, P.E. (1)

Description of Rammer Manual

Preparation Dry

Note:  This is a summarized report of the referenced procedures and does not include all reporting requirements. Additional data can be

provided at client’s request.




LABORATORY REPORT
Client: AECOM
7720 N. 16t Street, Suite 100
Phoenix, Arizona 85020

Attn: Lee Wright, P.E.

Report Date: April 24, 2018
GEOMAT Project No: 181-2987
Page No: 1 of 1

Lab No: 6247

Project: Return Water Pond Test Pits — AECOM Project No. 60566008 Sampled By: D. Curet/AECOM

Location: Fruitland, New Mexico

Sampled Date: April 10, 2018
Requested By: L. Wright/AECOM

Sample Location: Test Pit RWP-5, depth 0’-3.5’

Source: Test Pit RWP-5

Material Description (Color, Symbol, Group): Test Pit Log: Shale. ASTM Classification: CL-Sandy Lean Clay

Plasticity Index, ASTM D4318

Results Specifications
Liquid Limit (LL) 25
Plastic Limit (PL) 15
Plasticity Index (PI) 10

Moisture-Density Relationship, ASTM D698 Method A

Maximum Dry Density, pcf 114.7

Optimum Moisture Content, % 15.0

100% Saturation, SG = 2.75 Estimated

Sieve Analysis, ASTM C117, C136
Sieve Size % Passing Specifications

6"

5

4

3

2%
o
1%

’E

3,

1
3/8” 100
No. 4 99
No. 8 99
No. 10 99
No. 16 97
No. 30 95
No. 40 94
No. 50 92
No. 100 86
No. 200 59

Reviewed By:

Distribution: AECOM - Lee Wright, P.E. (1)

Description of Rammer Manual

Preparation Dry

Note:  This is a summarized report of the referenced procedures and does not include all reporting requirements. Additional data can be

provided at client’s request.




915 Malta Avenue

Farmington, New Mexico 87401 LETTER OF TRANSMITTAL

Tel (505) 327-7928
Fax (505) 326-5721

To:

AECOM Date: May 2, 2018

" . — Return Water Pond Test Pits — AECOM Project
7720 N. 16™ St. Suite 100 Project: No. 60566008
Phoenix, Arizona 85020 Project No.:  181.2987

Attn:  Lee Wright, P.E.

We are: For your: The following:
X  Transmitting Review X Laboratory Report
- Returning T Information & Files - Engineering Report
- Separately - Approval - Constructions Drawings
- - Signature -
Copies Date Description
1 4/20/18 Direct Shear Test Results, GEOMAT Lab No. 6245. Sample Location: Combination of Test Pit
RWP-1, Sample REP-1, depth 7.5-9’ and RWP-2, Sample REP-4, depth 8.5’-9.5’
1 4/25/18 gl_réa(;t Shear Test Results, GEOMAT Lab No. 6247. Sample Location: Test Pit RWP-5, depth
Delivery By:

Hand Delivery
First Class Mail
Regular Mail

Express Mail Return Receipt
- Courier Service -
T Other Email
~ GEOMAT Inc.

By: Jana Nelson

Distribution: AECOM - Lee Wright (1)




Direct Shear Test Results: ASTM D-3080

Project: Geomat Misc. Testing 2018
Laboratory Number: 4165-A Geomat Lab Number 6245
Sample Date: 4/19/2018 (delivered) Type of Specimen: Remolded Square Shear Box
Test Date: 4/20/2018 Width:  2.5in
Technician: JT Height: 1.0in
Summary of Sample Data: 0,=4000 PSF Direct Shear Test Results:
Initial Moisture Content (%): 15.0 Normal Stress, O, (PSF): 4000 2000 1000
Intial Dry Density (PCF): 110.1 Ultimate Shear Stress, T; (PSF): 2060 1230 610
Final Moisture Content (%): 18.0
Final Dry Density (PCF): 110.6 2500

Summary of Sample Data: ¢,=2000 PSF

Initial Moisture Content (%): 14.9 2000 - 4000 pSF
Intial Dry Density (PCF): 110.6
Final Moisture Content (%): 19.7
Final Dry Density (PCF): 106.9

1500 +

Summary of Sample Data: ¢,=1000 PSF

2,000 PSF —‘

Ultimate Shear Stress (PSF)

Initial Moisture Content (%): 14.6 |
Intial Dry Density (PCF): 109.7 1000 |
Final Moisture Content (%): 20.7 |
Final Dry Density (PCF): 104.2

1,000 PSF

500 |

ESTIMATED STRENGTH PARAMETERS
Angle of Internal o ——t——t—t—ttt Tt
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Horizontal Strain
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Direct Shear Test Results: ASTM D-3080

Project: Geomat Misc. Testing 2018
Laboratory Number: 4165-B Geomat Lab Number 6247
Sample Date: 4/19/2018 (delivered) Type of Specimen: Remolded Square Shear Box
Test Date: 4/25/2018 Width:  2.5in
Technician: JT Height: 1.0in
Summary of Sample Data: ¢,=4000 PSF Direct Shear Test Results:
Initial Moisture Content (%): 15.3 Normal Stress, O, (PSF): 4000 2000 1000
Intial Dry Density (PCF): 109.6 Ultimate Shear Stress, T, (PSF): 2400 1350 600
Final Moisture Content (%): 15.6
3000
Summary of Sample Data: ¢,=2000 PSF
Initial Moisture Content (%): 15.2 2500 |
Intial Dry Density (PCF): 109.4 4,000 pSF
Final Moisture Content (%): 16.7 &%
o
@ 2000 {
Summary of Sample Data: ¢,=1000 PSF 4
Initial Moisture Content (%): 15.1 @
Intial Dry Density (PCF): 109.8 § 1500 | 2000 PSF
Final Moisture Content (%): 17.6 2 }
g
= 1000 |
ESTIMATED STRENGTH PARAMETERS
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500 1
Angle of Internal 30
Friction, ¢ (°):
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ATTACHMENT B

USGS Unified Hazard Tool



Unified Hazard Tool Page 1 of 4

Unified Hazard Tool

Please do not use this tool to obtain ground motion parameter values for the design
code reference documents covered by the U.S. Seismic Design Maps web tools (e.g.,
the International Building Code and the ASCE 7 or 41 Standard). The values returned

by the two applications are not identical.

~  Input

Edition Spectral Period
Conterminous U.S. 2014 (v4.0.x) Peak ground acceleration

Latitude Time Horizon

Decimal degrees Return period in years
36.68565 2475

Longitude

Decimal degrees, negative values for western long...
-108.49164

Site Class

760 m/s (B/C boundary)

https://earthquake.usgs.gov/hazards/interactive/ 7/25/2018
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A~ Hazard Curve

Hazard Curves Uniform Hazard Response Spectrum
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View Raw Data

https://earthquake.usgs.gov/hazards/interactive/ 7/25/2018
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~ Deaggregation

Component
Deaggregation calculations are not available for the selected
edition.
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https://earthquake.usgs.gov/hazards/interactive/ 7/25/2018
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SLOPE/W Output Figures



Elevation (Feet)

5,400

5,390

5,380

5,370

5,360

5,350

5,340

Slope Stability Analysis
Maximum Section

C01) Steady-State Seepage - EL 5372.2
File Name: RWP - Maximum Section.gsz
Date: 2/22/2020

Return Water Pond Method: Steady-State
Four Corners Power Plant
Fruitland, New Mexico
Arizona Public Service
Color | Name Model Sat Kx | Ky'/Kx' | K-Function
(ft/days) | Ratio
Compacted Saturated Only | 2.835 0.1
Embankment
Note:
Ti?;eresults of the analysis shown here are based Native Ground | Saturated / 0.1 Native Weathered
on available subsurface information, laboratory Unsaturated Sha|e’ Ksat =
Its, and i il ies.
et el pprosite sl propris 2.8356-03 fi
continuity of subsurface conditions between
the test pits.
_ — 5,400
~ Water EL =5372.2 ft T
L — 5,370 g
s Ky Ay S
L 5355 5,367 — 5,360 o
2
| | | | | | | | | | | | | | | | | | | 6330
10 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240

Distance (Feet)




Elevation (Feet)

- . C02) Steady-State Seepage - EL 5379
Slope Stablhty AnaIYSIS File Name: RWP - Maximum Section.gsz

Maximum Section Date: 2/22/2020
Return Water Pond Method: Steady-State

Four Corners Power Plant
Fruitland, New Mexico

Arizona Public Service

Color | Name Model Sat Kx | Ky'/Kx' | K-Function
(ft/days) | Ratio
Compacted Saturated Only | 2.835 0.1
Embankment
Note: . .
The results of the analysis shown here are based Native Ground | Saturated / 0.1 Native Weathered
on available subsurface information, laboratory Unsaturated Shale, Ksat =
test results, and approximate soil properties. ’
No warranties can be made regarding the 2.835e-03 ft/d
continuity of subsurface conditions between
the test pits.
5,400 — — 5,400
5,390 — — 5,390
Water EL = 5379 ft
5,380 — — 5,380
5,370 — — 5370 ¢
- S
5,368 O ©
3
5,360 — o> —15360 LU
e
b= 5:370
5,350 — 5,376 — 5,350
///
N
5,340 — (’;? — 5,340
5330 | | | | | | | / \ \ \ \ | \ \ \ \ \ \ \ \ \ \ 5330
"0 0 10 20 30 40 50 60 70 80 ) 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240

Distance (Feet)



Elevation (Feet)

5,400

5,390

5,380

5,370

5,360

5,350

5,340

5,330

Slope Stability Analysis
Maximum Section
Return Water Pond

Four Corners Power Plant

Fruitland, New Mexico
Arizona Public Service

C03) RWP - Long-Term, Maximum Storage Pool - Upstream
File Name: RWP - Maximum Section.gsz
Date: 2/22/2020

Method: Spencer

Factor of Safety: 3.40

Color | Name Model Unit Cohesion' | Phi’ (°)
Weight | (psf)
(pcf)
Not Compacted Mohr-Coulomb | 125 200 25
ote:
The results of the analysis shown here are based Embankment
on available subsurface information, laboratory ]
test results, and approximate soil properties. Native Ground | Mohr-Coulomb | 120 500 30
No warranties can be made regarding the
continuity of subsurface conditions between
the test pits. ‘
— — 5,400
— — 5,390
Water EL = 5372.2 ft
— — 5,380
% % % % % ‘ ‘ ted Embankment
L ‘%‘ ‘%‘ ‘%‘ ‘/ — 5,370 5
2
3
- —15360 LU
[ Native Ground — 5,350
— — 5,340
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ 5330
10 0 10 20 30 40 50 60 70 80 ) 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240

Distance (Feet)




Elevation (Feet)

5,400

5,390

5,380

5,370

5,360

5,350

5,340

5,330

Slope Stability Analysis
Maximum Section
Return Water Pond

Four Corners Power Plant

Fruitland, New Mexico
Arizona Public Service

C04) RWP - Long-Term, Maximum Storage Pool - Downstream
File Name: RWP - Maximum Section.gsz
Date: 2/22/2020

Method: Spencer

Factor of Safety: 3.11

Color | Name Model Unit Cohesion' | Phi' (°)
Weight | (psf)
(pcf)
Not Compacted Mohr-Coulomb | 125 200 25
ote:
The results of the analysis shown here are based Embankment
on available subsurface information, laboratory ]
test results, and approximate soil properties. Native Ground | Mohr-Coulomb | 120 500 30
No warranties can be made regarding the
continuity of subsurface conditions between
the test pits.
— — 5,400
— — 5,390
Water EL = 5372.2 ft
— — 5,380
IR 241.22..420.400D. Loam
Re)
©
o
L —| 5360 LU
[ Native Ground — 5,350
— — 5,340
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ 5330
10 0 10 20 30 40 50 60 70 80 ) 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240

Distance (Feet)




Elevation (Feet)

5,400 —

5,390 —

5,380 —

5,370 —

5,360 —

5,350 —

5,340 —

Slope Stability Analysis
Maximum Section
Return Water Pond

Four Corners Power Plant
Fruitland, New Mexico
Arizona Public Service

C05) RWP - Maximum Surcharge Pool - Upstream
File Name: RWP - Maximum Section.gsz

Date: 2/22/2020
Method: Spencer

Factor of Safety: 4.36

5,330

Distance (Feet)

Color | Name Model Unit Cohesion' | Phi' (°)
Weight | (psf)
(pcf)
Not Compacted Mohr-Coulomb | 125 200 25
ote:
The results of the analysis shown here are based Embankment
on available subsurface information, laboratory ]
test results, and approximate soil properties. Native Ground | Mohr-Coulomb | 120 500 30
No warranties can be made regarding the
continuity of subsurface conditions between
the test pits.
— 5,400
— 5,390
Water EL = 5379 ft
— 5,380
%% *%* % ‘%‘ % ‘%‘%‘ ¥¥ tEdEmbankme;-----
—5370 <
Re)
©
o
—| 5360 LU
Native Ground — 5,350
— 5,340
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ 5330
10 0 10 20 30 40 50 60 70 80 ) 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240




Elevation (Feet)

5,400

5,390

5,380

5,370

5,360

5,350

5,340

5,330

Slope Stability Analysis
Maximum Section
Return Water Pond

Four Corners Power Plant
Fruitland, New Mexico
Arizona Public Service

C06) RWP - Maximum Surcharge Pool - Downstream
File Name: RWP - Maximum Section.gsz
Date: 2/22/2020

Method: Spencer

Factor of Safety: 2.69

Color | Name Model Unit Cohesion' | Phi' (°)
Weight | (psf)
(pcf)
Not Compacted Mohr-Coulomb | 125 200 25
ote:
The results of the analysis shown here are based Embankment
on available subsurface information, laboratory ]
test results, and approximate soil properties. Native Ground | Mohr-Coulomb | 120 500 30
No warranties can be made regarding the
continuity of subsurface conditions between
the test pits.
— — 5,400
— — 5,390
Water EL = 5379 ft
— ) — 5,380
R ALLALALLALADD Loam
Re)
©
o
- —| 5360 LU
[ Native Ground — 5,350
— — 5,340
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ 5330
0 10 20 30 40 50 60 70 80 ) 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240

Distance (Feet)




Elevation (Feet)

5,400

5,390

5,380

5,370

5,360

5,350

5,340

5,330

Slope Stability Analysis
Maximum Section
Return Water Pond

Four Corners Power Plant

Fruitland, New Mexico
Arizona Public Service

C07) RWP - End-of-Construction Loading - Upstream

File Name: RWP - Maximum Section.gsz

Date: 2/27/2020
Method: Spencer

Factor of Safety: 1.93

Color | Name Model Unit Cohesion' | Phi' (°)
Weight | (psf)
(pcf)
. Compacted Mohr-Coulomb | 125 100 16.5
Embankment -
Note: Undrained
The results of the analysis shown here are based naraine
on available subsurface information, laboratory ]
test results, and approximate soil properties. Native Ground | Mohr-Coulomb | 120 500 30
No warranties can be made regarding the
continuity of subsurface conditions between
the test pits. 7Y
— — 5,400
— — 5,390
Water EL = 5372.2 ft
— — 5,380
L — 5370 <
Ke)
®
o
- —15360 LU
[ Native Ground — 5,350
— — 5,340
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ 5330
10 10 20 30 40 50 60 70 80 ) 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240

Distance (Feet)




Elevation (Feet)

5,400

5,390

5,380

5,370

5,360

5,350

5,340

5,330

Slope Stability Analysis
Maximum Section
Return Water Pond

Four Corners Power Plant

Fruitland, New Mexico
Arizona Public Service

C08) RWP - End-of-Construction Loading - Downstream

File Name: RWP - Maximum Section.gsz

Date: 2/27/2020
Method: Spencer

Factor of Safety: 1.77

Color | Name Model Unit Cohesion' | Phi' (°)
Weight | (psf)
(pcf)
. Compacted Mohr-Coulomb | 125 100 16.5
Embankment -
Note: Undrained
The results of the analysis shown here are based naraine
on available subsurface information, laboratory ]
test results, and approximate soil properties. Native Ground | Mohr-Coulomb | 120 500 30
No warranties can be made regarding the
continuity of subsurface conditions between
the test pits.
— — 5,400
— — 5,390
Water EL = 5372.2 ft
— — 5,380
YT YWY Y TYYY O Joam
Ke)
®
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— — 5,340
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ 5330
10 0 10 20 30 40 50 60 70 80 ) 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240

Distance (Feet)




Elevation (Feet)

5,400

5,390

5,380

5,370

5,360

5,350

5,340

5,330

Slope Stability Analysis
Maximum Section
Return Water Pond

Four Corners Power Plant
Fruitland, New Mexico

C09) RWP - Seismic Loading - Upstream (Full)
File Name: RWP - Maximum Section.gsz

Date: 2/27/2020

Method: Spencer

Factor of Safety: 1.53

Arizona Public Service : - opa
Color | Name Model Unit Cohesion' | Phi' (°)
Weight | (psf)
Horz Seismic Coef.: 0.102 (pcf)
. Compacted Mohr-Coulomb | 125 100 16.5
Embankment -
Note: Undrained
The results of the analysis shown here are based naraine
on available subsurface information, laboratory ]
test results, and approximate soil properties. Native Ground | Mohr-Coulomb | 120 500 30
No warranties can be made regarding the
continuity of subsurface conditions between
the test pits.
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Elevation (Feet)

5,400

5,390

5,380

5,370

5,360

5,350

5,340

5,330

Slope Stability Analysis
Maximum Section
Return Water Pond

Four Corners Power Plant

Fruitland, New Mexico
Arizona Public Service

C10) RWP - Seismic Loading - Downstream (Full)
File Name: RWP - Maximum Section.gsz

Date: 2/27/2020
Method: Spencer

Factor of Safety: 1.11

Color | Name Model Unit Cohesion’ | Phi' (°)
Weight | (psf)
Horz Seismic Coef.: 0.102 (pcf)
. Compacted Mohr-Coulomb | 125 100 16.5
Embankment -
Note: Undrained
The results of the analysis shown here are based naraine
on available subsurface information, laboratory ]
test results, and approximate soil properties. Native Ground | Mohr-Coulomb | 120 500 30
No warranties can be made regarding the
continuity of subsurface conditions between
the test pits.
— — 5,400
— — 5,390
Water EL = 5379 ft
— — 5,380
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Distance (Feet)
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Appendix C.
Elevation-Area-Capacity Curves

June 2020
AECOM Job No. 60596770
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FOR CONSTRUCTION

ARIZONA PUBLIC SERVICE
FOUR CORNERS POWER PLANT, UNITS 4 & 5
WA# FCC06814
RETURN WATER POND
INSTALLATION CONTRACT
AECOM PROJECT NO. 60566008

INDEX AND CERTIFICATION

SPECIFICATION INDEX

DOCUMENT/ NUMBER
DIVISION DESCRIPTION OF PAGES
DIVISION 01 GENERAL REQUIREMENTS 102
DIVISION 02 EXISTING CONDITIONS 3
DIVISION 03 CONCRETE 6
DIVISION 05 METALS 14
DIVISION 23 MECHANCAL SYSTEMS 12
DIVISION 26 ELECTRICAL 57
| DIVISION 31 EARTHWORK 5554
DIVISION 32 EXTERIOR IMPROVEMENTS 3
DIVISION 40 PROCESS INTEGRATION 61
CERTIFICATIONS
Divisions 1,2, 31, & 32 Divisions 3 & 5
10-22-18
Divisions 23& 40 Division 26
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FOR CONSTRUCTION

ARIZONA PUBLIC SERVICE
FOUR CORNERS POWER PLANT, UNITS 4 & 5
WA# FCC06814
RETURN WATER POND
INSTALLATION CONTRACT
AECOM PROJECT NO. 60566008

TABLE OF CONTENTS

DIVISION 01 — GENERAL REQUIREMENTS

Section 01 11 00 — Summary of Work

Section 01 20 00 — Price and Payment Procedures
Section 01 31 13 - Project Coordination

Section 01 31 19 — Project Meetings

Section 01 32 13 — Project Scheduling and Sequencing
Section 01 32 23 — Surveying and Field Engineering
Section 01 33 00 — Submittals

Section 01 35 29 — Health and Safety

Section 01 43 00 — Quality Control

Section 01 50 00 — Temporary Facilities and Controls
Section 01 57 23 — Construction SWPPP

Section 01 57 26 — Dust Control

Section 01 60 00 — Product Requirements

Section 01 71 13 — Mobilization

Section 01 77 00 — Contract Closeout

Section 01 78 23 — Operation and Maintenance Data
Section 01 78 25 — Plant Testing Startup and Commissioning

DIVISION 02 — EXISTING CONDITIONS
Section 02 41 00 — General Demolition

DIVISION 03 — CONCRETE
Section 03 48 18 — Precast Reinforced Concrete Vaults

DIVISION 05 - METALS

Section 05 12 00 — Structural Steel
Section 05 50 00 — Miscellaneous Metals

DIVISION 23 - MECHANICAL SYSTEMS
Section 23 21 23 — Pump Procurement Specification (For Reference only)

DIVISION 26 — ELECTRICAL

Section 26 05 10 — Electrical Work — General
Section 26 05 20 — Electrical Wires and Cables
Section 26 05 26 — Grounding and Bonding for Electrical Systems
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DIVISION 26 — ELECTRICAL (CONT.)

Section 26 05 29 -
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Hangers and Supports for Electrical Systems
Raceways and Boxes for Electrical Systems
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Section 31 22 00 — Grading
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Section 32 90 00 — Revegetation
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FOR CONSTRUCTION

SECTION 01 11 00

SUMMARY OF WORK

PART 1 - GENERAL
1.01 SUMMARY

A.  This section provides a summary of the scope of work for the Return Water Pond (RWP)
project (Project).

1.02 PROJECT TEAM DEFINITIONS

A.  “Owner” is defined as Arizona Public Service Company (APS) or its designated
representative.

B.  “Engineer” is defined as an AECOM Technical Services, Inc. (AECOM) representative
appointed and authorized by Owner. Engineer will be a registered Professional Engineer
(PE) in the State of New Mexico, or a designated representative under Engineer’s
supervision during construction.

C. “Engineer’s On-Site Representative” is defined as a representative of Engineer on-site
on a part-time or full-time basis to observe the Work and act as a liaison for
communication between Contractor, Engineer, and Owner.  Engineer’s On-Site
Representative may also be the Construction Quality Assurance (CQA) Representative.

D. *“Construction Manager” (CM) is defined as a representative of Engineer on-site on a
full-time basis to observe the Work and act as a liaison for communication between
Contractor, Engineer, and Owner.

E. “Contractor” will be awarded the Project by Owner and will execute a contract
agreement for the specified Work with Owner.

F.  “Quality Control Team” is defined as a combination of Contractor’s Quality Control
(QC) Manager, Contractor’s Surveyor, and Contractor’s Independent QC Construction
Materials Testing (CMT) Firm with QC CMT Firm Manager and QC Field Technicians
all working under the direction of Contractor to perform on-site quality control on behalf
of Contractor. Materials testing of on-site soils, cement treated base, geosynthetics,
concrete, etc. will be performed as part of this team.

G. “Quality Control Manager” is an employee of Contractor and is the on-site
representative of the QC Team. QC Manager is responsible for all activities and
progress of QC Team and coordinates directly with QC CMT Firm Manager, QC Field
Technicians, Engineer, CM, and designated Owner’s Representative.

FCC06814 12/14/30/22/2018
60566008.011100 011100-1 Rev. 18
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1.03

“QC CMT Firm Manager” will be an employee of QC CMT Firm and shall be a
registered PE in the State of New Mexico. Duties include reviewing all laboratory test
results and directly addressing any deficiencies that are encountered during testing and
analysis of results. In addition, QC CMT Firm Manager will make periodic (bi-weekly,
at a minimum) site visits to review testing procedures by QC Field Technicians.

“QC Field Technicians” assist QC CMT Firm Manager with the provision of monitoring,
testing, inspecting and documentation of activities of Contractor.

“Construction Quality Assurance” is defined as a combination of Owner’s
Representative, CM, Engineer’s On-Site Representative, Owner’s Surveyor, and
Owner’s CQA CMT Firm with field technicians and laboratory, all working under
direction of Owner and Engineer to perform on-site quality assurance tasks on behalf of
Owner. CQA Team is responsible for review of Contractor’s Work and review of QC
Team to assure adherence to Specifications and QC Plan. Materials testing of on-site
soils, cement treated base, geosynthetics, concrete, etc. will be performed as required
and directed by Engineer and/or CM and Owner.

GENERAL SCOPE OF WORK
Work is defined by Contract Documents and consists of the following:
1.  Composite lined pond with two lined cells consisting of:

a. Primary and secondary 60-mil high density polyethylene (HDPE)
geomembrane liners,

b.  Drainage geonet leak collection,
c.  Geosynthetic clay liner (GCL),
d.  Prepared subgrade (scarified, proof-rolled, and compacted).

2. Removal of two (2) pumps and motors at Pond 3 Pump-house (P3PH). Pumps and
motors shall be salvaged and delivered to Owner’s spare parts warehouse.

3. Installation and operation of a temporary pumping system (Godwin or equal)
capable of pumping 250 gallons per minute (gpm) at 125 feet of head to pump
water from the P3PH wet well to the Lined Decant Water Pond (LDWP). The
pump discharge line shall be connected to the existing discharge pipe from the
pump house to discharge directly into the LDWP. The temporary pumping system
shall remain operational until the new pumps installed in the P3PH are operational.

4. Installation of two (2) new Owner furnished pumps and motors at P3PH. Pumps
shall be reconnected to existing infrastructure within P3PH (pump mounts, pipe
works, electric circuitry/panel, instrumentation and controls, etc).

5.  Replacement of motor control center (MCC) at P3PH (5 sections) and installation
of new pole mounted transformer for electrical service to P3PH.
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10.

11.
12.

13.

14.

15.

16.

Installation of new HDPE pipe (single-wall and double —wall) and flow control
valves between P3PH discharge pipe works and RWP. Single-wall pipe shall be
installed below ground and above ground as shown on the Drawings. Double-wall
pipe is all above ground.

Re-use of return water piping on discharge side of LDWP booster pumps to convey
flows from RWP to Plant (Process Liquor Tank).

Installation of two (2) new Owner furnished return water pumps, electrical rack,
and appurtenances (RWP pump station) at RWP.

Installation of new pole mounted transformer for electrical service to RWP pump
station.

Double tap or splice into LDWP booster pump discharge pipeline and install flow
control valves and two (2) new HDPE pipelines (supply and return) for connecting
P3PH discharge to RWP including:

a.  Supply water pipeine to RWP (inflow)

b.  Return water pipeline from RWP pump station (outflow).

Installation of concrete pad foundation and canopy for RWP pump station.

Freeze protection for above ground pipes and appurtenances at RWP pump station.

Installaton of four (4) new HDPE buried pipelines for extending existing thickener
dump lines to RWP. Run new pipes into the existing clean out vault and install a
blind flange at the end of each pipeline. Do not disconnect or demolision the
existing thickener lines. The four (4) existing pipes shall remain operation during
the construction period. The final connection at the existing clean out vault will be
completed by others. Work includes installation of two (2) new cleanout concrete
vaults, pipe, and appurtenances.

Installation of sideslope risers with pumps and appurtenances including control
panel for level control and operation.

Installation of sewer lift station, force-main pipe and valves, and electrical rack.

Installation of leach field and force-main pipe.

1.04 PROJECT LOCATION

A. The Project is in Section 34, and 35, Township 29 North, Range 16 East. Plant is
situated six miles southwest of Fruitland, New Mexico in San Juan County. Distances to
site from major cities are as follows:

FCC06814

Farmington 18 miles
Albuquerque 229 miles
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B.  Transportation access and shipments to plant are made generally through highway
access. Transportation access to Project site will include access along existing access
roads, which are unpaved roads, and within developed laydown yards, which are also
unpaved areas.

1.  Highway Access — Plant is accessible from U.S. Highway 64 via a Plant access
road near Fruitland, New Mexico.
2.  Rail Access — Delivery by rail to Plant is not available.
3. Shipment Restrictions — Material shipments are restricted to twenty tons gross
weight per delivery, unless special arrangements and routing are made.
1.05  SITE CONDITIONS

A. There are overhead utilities (poles and lines) in and around Project site and along access
roads to Project site. Consideration shall be made during general site access, equipment
mobilization and demobilization, and earthwork hauling to preserve functions of
utilities. Coordination of interrupted service shall be made with Owner.

B.  Site conditions and restrictions for Project are as follows:

1. Plantis in a desert location with conditions of fog, snow, 5 percent to 100 percent
relative humidity, severe wind, dust, sandstorms, and temperatures ranging from
-25° F to 105° F.
2. Elevation of the RWP site is approximately 5,373 feet above sea level.
1.06 CONTRACTOR’S USE OF PROPERTY
A Contractor shall have access to site as directed by Owner and designated personnel
of Plant.
B. Use of site is limited to performance of the Work and storage of materials related
to this contract.
C. Contractor shall assume full responsibility for protection and safekeeping of
equipment and materials on or off site that are related to this contract.
1.07  WORK SEQUENCE

A.  Personnel from Plant, CQA personnel, and/or an Owner’s representative will be on-site
to monitor construction progress on at least a part-time basis. Work shall be closely
coordinated by Contractor with other Work being performed at the site.

B. Notice to Proceed will be given after bid award to begin work under these Contract
Documents.

FCC06814 12/14/16/22/2018

60566008.011100 0111 00-4 Rev. 18



C.  Contractor shall be responsible for planning, scheduling, and otherwise executing the
Work in a manner that meets requirements of Drawings and Specifications for this
Project.

D. Contractor shall submit a Construction Work Plan in accordance with Contract.
Construction Work Plan shall show construction activities and sequence to meet
Schedule.

1.08 BROAD SCOPE OF WORK

A. This article describes the Project in general and provides work to be performed under
this Contract. Contractor shall review entire set of Contract Documents to gain a
thorough understanding of detailed Project requirements.

B.  Contractor shall be responsible for obtaining and complying with all permits associated
with Project including, but not necessarily limited to, the following:

1.  Preparation of Storm Water Pollution Prevention Plan (SWPPP) including the
submittal of Notice of Intent (NOI), and Notice of Termination (NOT) documents.

C.  Contractor shall provide all labor, equipment, materials, and other items of expense for
Work and construction of Project.

D.  Contractor shall perform Work in accordance with Contract Documents, which includes,
but is not limited to: Plant’s Contractor Requirements, Drawings, these Specifications,
subsequent addenda, approved shop drawings and submittals, requests for information
(RFI’s), and other change documents.

E.  Construct Project as specified and shown on Drawings. This shall include, but is not
limited to all hauling, excavation, spreading, and compaction of all earthen materials.
This will also include all removal of obstructions, general excavating, grading and
filling, slope and grade control, geosynthetics placement, temporary controls, pumps and
appurtenances, pipe works, concrete pad and canopy, electrical systems, structures, and
any related items necessary to complete the entire Project in accordance with the
Contract Documents.

F.  Unpaved roads that Contractor uses within Plant are responsibility of Contractor to
maintain and provide dust control for.

G.  Contractor shall perform, at a minimum, survey control and verification as required per
Section 01 32 23, “Survey and Field Engineering.”

H.  Throughout construction, Contractor shall maintain one set of red-line (as-built) field
drawings to show Project and components as-constructed. These drawings shall remain
on-site during construction of project for periodic review by Owner, CM, and/or
Engineer. Upon completion of each construction activity, red-line (as-built) drawings
with revised survey data shall be submitted to Owner, CM, and/or Engineer for
incorporation into Record Drawings.
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1.09

1.10

1.11

Contractor shall be responsible for storage and handling of all construction materials
unless otherwise directed by Owner.

Perform the required stormwater pollution prevention activities in accordance with
Contractor’s SWPPP and Owner’s site-wide SWPPP.

CONTRADICTIONS

Specifications and Drawings may not be complete in every detail. Contractor shall
comply with their manifest intent and general purpose, taken as a whole, and shall not
make use of any errors or omissions therein to detriment of the Work. Should any
conflict, error, omission or discrepancy appear on Drawings, Specifications, instructions,
in Work done by others, or in site conditions, Contractor shall notify Owner and
Engineer in writing at once, and a written response will be issued, which is to be
followed. If Contractor proceeds with any of the Work in question prior to receiving
such instructions, then required corrections shall be at Contractor’s expense.

Contract Documents should be carefully reviewed in entirety upon Notice of Award and
Contractor should carefully plan coordination of products and trades to identify
contradictions, omissions, conflicts, or discrepancies as soon as possible. Contractor
shall notify Engineer immediately upon discovery of any questions or conflicting
information through a Request For Information (RFI’s). It is the expectation that the
majority of RFI’s be submitted within four (4) weeks of Notice to Proceed. Delay
caused due to review of RFI’s will not be cause for a Claim if Contractor has not made a
reasonable attempt to discover and notify Engineer of RFI’s within this time period.

Contractor should consider value-adding proposals that may add benefit to Owner while
reviewing Contract Documents. Contractor should propose Requests for Change as soon
as a potential value-adding change is discovered to allow time for consideration and
review.

Should any contradiction, either implied or real, exist between the Specifications and the
Drawings, Contractor shall:

1.  Stop all Work that concerns contradiction until contradiction is remedied or
clarified by Engineer.

2. Notify the Owner and Engineer representatives immediately.
WORK NOT INCLUDED

CQA responsibilities identified in these Specifications and included in the CQA Plan
(separate document) will be contracted separately by the Owner.

OWNER PROVIDED MATERIALS, FACILITIES AND SERVICES

Replacement pumps for P3PH and pumps for RWP pump station as referenced in
Paragraph 1.03 of this specification. Contractor shall be responsible for installing
pumps, and for testing, startup, and commissioning of pumps.
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1.12

1.13

Water for construction purposes will be available from Morgan Lake, near the southwest
corner of the lake. Contractor shall be responsible for construction of a temporary
pumping system (pump, pipe, and appurtenances) and a temporary portable water-truck
loadout tower at Morgan Lake to be used by the Contractor for the duration of
construction. The temporary pumping system and temporary water-truck loadout tower
shall be removed by the Contractor once construction activities have been completed.
The temporary pumping system and water-truck loadout plan must be approved by the

Owner prlor to mstallatlon any—new—eeweyanee—pwﬂg—#em—the—exm}g—submemble

Soil for use as fill material will be available upon request and is stockpiled near the
Pond 6 cap. Contractor is responsible to excavate, process, screen, moisture condition
and place soil materials excavated from site.

CHARACTER OF WORKERS

Contractor shall furnish and perform Work in an acceptable manner. All workmanship
shall conform to detailed requirements specified herein. Where specific instructions are
not given, Work shall be to best practices known to the trade. All Work shall be done by
workmen, skilled and experienced in their appropriate trade. Contractor shall adhere to
equipment manufacturer’s instructions and recommendations.

Contractor shall at all times, employ sufficient labor and equipment for executing Work
to fulfill completion in the manner required, and within the time required, by these
Specifications.

All workers shall have sufficient skill and experience to properly perform Work assigned
to them. Workers engaged in special-work or skilled-work shall have sufficient
experience in such Work and in the operation of equipment required to perform all Work
properly and satisfactorily. Contractor shall provide resumes of employees performing
supervisory or skilled tasks upon request by Owner, CM, or Engineer.

Any person employed by Contractor or by any Subcontractor who, in opinion of the
Owner, CM, or Engineer, does not perform Contractor’s Work in a proper and skillful
manner or is intemperate or disorderly shall, at written request of Owner, CM, or
Engineer, be removed immediately by Contractor or Subcontractor employing such
person and shall not be employed again in any portion of Project without the approval of
Owner, CM, or Engineer. Should Contractor fail to remove such person or persons or
fail to furnish suitable and sufficient personnel for proper execution of Work, CM or
Engineer may suspend Work by written notice until compliance.

PROTECTION OF EXISTING PLANT, EQUIPMENT, AND PERSONNEL

Plant will remain in operation during construction. Contractor shall exercise extreme
caution at all times to avoid damage to Owner’s existing facilities or to in any way
jeopardize their safety or continuity of operation.
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1.14

Owner reserves the right to require Contractor to modify or eliminate any construction
techniques or methods which may endanger personnel or adversely affect operation of
any existing equipment.

Contractor shall take such precautions as necessary during excavation, demolition, and
other work to avoid cutting or damaging any overhead conductors or underground
utilities, including electric, gas and air piping, drain lines, water and sewer lines, and fire
protection lines. Particular care shall be taken to avoid accidental contact with high
voltage buried cables or overhead lines.

Contractor and all Subcontractors and their personnel working on site are required to
attend Contractor Safety Orientation training. Safety training is required prior to any
persons working on-site.  Contractor shall coordinate training with their APS
representative and notify Engineer of scheduled training date and time. Contractor shall
coordinate to best of their ability to schedule most of their on-site workers for the same
training session to minimize amount of training sessions required on APS’ behalf.
Safety Orientation training is good for the calendar year in which the training is
completed. If Project spans more than one calendar year, Contractor will be required
renew the training for all personnel working on site as described above.

CODES, STANDARDS, AND SPECIFICATIONS

Codes, standards, and specifications of generally recognized authorized bodies referred
to in these Specifications are as fully a part of the Contract as if hereto attached or herein
repeated. Unless otherwise indicated or specified, Work shall comply with all current
editions and provisions of all applicable specifications, standards, and codes including,
but not limited to, the following:

Abbreviation Organization

AASHTO American Association of State Highway and Transportation Officials
ACI American Concrete Institute

ANSI American National Standards Institute

ASCE American Society of Civil Engineers

ASTM American Society for Testing and Materials
AWWA American Water Works Association

AWS American Welding Society

GSI Geosynthetics Institute

IBC International Building Code

OSHA Occupational Safety and Health Administration

PPI Plastic Pipes Institute
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B.  Where such codes, standards, and specifications are modified from time to time, latest
edition shall govern and in case of conflict with any provisions specifically set forth in
these Specifications, these Specifications shall govern.

C.  Contractor shall be responsible for installation of all specified materials and compliance
of aforesaid, with regulations of all applicable local, state, and national codes.
Contractor shall also be responsible for all drawings, calculations, certifications, and
documents required for verifying compliance with all regulations and codes applicable to
the Work.

D. Inevent that apparently applicable and comparable but not identical codes, standards, or
specifications have been published by more than one of the above sources and/or others
for any item or part of the Work in the absence in specifications of a specific designated
source having authority or preference then most stringent of such codes, standards, or
regulations shall apply, unless otherwise approved in writing by Engineer prior to
construction.

E.  Contractor shall bring to attention of Engineer for resolution, any apparent conflicts
between Drawings, Specifications, latest applicable codes, standards, and specifications.

1.15 CONTRACT DOCUMENTS

A. Contract Documents are defined as all documents so designated in the Agreement.
Unless otherwise indicated in the Agreement, Contract Documents will be defined as
Agreement, Drawings, Specifications, Addenda, and supplemental instructions and
change documents.

B.  Approved Shop Drawings, other Contractor submittals, reference project drawings, and
reports and drawings of subsurface and physical conditions are not Contract Documents.

1.16 ELECTRONIC COMMUNICATION

A.  Owner will provide Contractor, CM, Engineer, and other parties access to a website for
electronic distribution of Project documents, including: Submittals, RFIs, Test Results,
Change Orders, and other Project related documents.

B.  Electronic submission of documents shall be as a Portable Document Format (PDF) file
where appropriate, unless submission is specifically requested in a different format or
where submission as a PDF would not be applicable. Drawings created in AutoCAD
may be submitted as a DWF unless specifically requested otherwise.
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1.17 CORRECTIVE ACTION

A. Contractor shall, upon receipt of a notice in writing of any non-compliance with
foregoing provisions, take immediate corrective action. If Contractor fails or refuses to
comply promptly, Owner, CM, or Engineer may issue an order stopping all or part of the
Work until satisfactory corrective action has been taken. No part of the time lost due to
any such stop order shall be made subject of a claim for extension of time or for excess
costs of damages by Contractor, unless it was later determined that Contractor was in
compliance.

PART 2 - PRODUCTS
(Not Used)

PART 3 - EXECUTION
(Not Used)
END OF SECTION
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FOR CONSTRUCTION

SECTION 01 20 00
PRICE AND PAYMENT PROCEDURE

PART 1 - GENERAL

1.01 SUBMITTALS

A.  Schedule of Estimated Payments
Schedule of Values

C.  Application for Payments with list of Bid Items complete

D. Final Application for Payment.

1.02 SCHEDULE OF PAYMENTS

A. Prepare a Schedule of Estimated Payments for the Work. Schedule of Estimated
Payments shall list expected times for completion of all or portions of Bid Items and
expected dates and values for progress payments.

B.  Take all measurements and compute quantities to estimate percent complete of each item
listed in Bid Schedule. CM or Engineer may verify measurements, quantities, and
percent complete.

C. Schedule of Estimated Payments shall include all equipment alternate additives,
specified allowances, labor, tools, materials, products, bonds, insurance, start-up,
close-out, environmental controls, permitting, overhead, profit, and all other items of
expense for a complete and properly functional installation as shown on the Contract
Documents.

D. Anunbalanced or front-end loaded schedule will not be acceptable.

E.  Summation of complete Schedule of Estimated Payments representing all the Work shall
equal total Contract Price, including any bid alternatives awarded.

1.03  SCHEDULE OF VALUES

A.  Prepare a Schedule of Values for each item in bid schedule. Schedule of Values shall
list values for all Work for complete installation to serve as the basis for computing
values for progress payments during construction.

B. Schedule of Values, Schedule of Payments, and Construction Schedule shall be
consistent and be based on same major items of the Work where possible.
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1.04

A.
B.
1.
2.
3.
4.
5.
6.
1.05
A.
1.
2.
3.
4.
B.
FCC06814

DEFECT ASSESSMENT

Replace the Work, or portions of the Work, not conforming to specified requirements.
If, in opinion of Engineer, it is not practical to remove and replace the Work, Engineer
will recommend to Owner an appropriate remedy or adjust payment.

Non-Payment for Rejected Products: Payment will not be made for rejected products for
any of the following:

Products wasted or disposed of in a manner that is not acceptable.
Products determined as unacceptable before or after placement.
Products not completely unloaded from transporting vehicle.
Products placed beyond the lines and levels of required Work.
Products remaining on hand after completion of the Work.

Loading, hauling, and disposing of rejected products.

CHANGE/SUBSTITUTION PROCEDURES

Definitions:

Change Order—A document recommended by Engineer which is signed by
Contractor and Owner and authorizes an addition, deletion, or revision in the Work
or an adjustment in Contract Price or Contract Time, issued on or after effective
date of Contract.

Field Order—Written order issued by Engineer which requires minor changes in
the Work but which does not involve a change in Contract Price or Contract Time.

Claim—Demand or assertion by Owner or Contractor seeking an adjustment of
Contract Price or Contract Time, or both, or other relief with respect to terms of
Contract. Demand for money or services by a third party is not a Claim.

Work Change Directive—Written statement to Contractor by Engineer ordering an
addition, deletion, or revision in the Work, or responding to differing or
unforeseen subsurface or physical conditions under which the Work is to be
performed or to emergencies. Work Change Directive will not change Contract
Price or Contract Time but is evidence that parties expect that change, ordered or
documented by a Work Change Directive, will be incorporated in a subsequently
issued Change Order following negotiations by parties as to its effect, if any, on
Contract Price or Contract Time.

Engineer will advise of minor changes in the Work not involving adjustment to Contract
Price or Contract Time by issuing supplemental instructions, through submittal
responses, or through a Field Order.
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1.06

Engineer may issue a Work Change Directive including a detailed description of
proposed change with supplementary or revised Drawings and specifications, and a
change in Contract Time for executing the change. Contractor will prepare and submit
estimate of change in Contract Price and Contract Time within 7 calendar days of
receiving Work Change Directive.

Contractor may propose changes by submitting a Request for Change to Engineer,
describing proposed change and its full effect on the Work. Include a statement
describing reason for change, and effect on Contract Price and Contract Time with full
documentation. Document requested substitutions.

Contractor shall notify Engineer within 24 hours of discovery of a potential Claim.
Contractor shall submit detailed costs and schedule change requests within five (5)
working days of discovery.

Unit Price Change Order: For contract unit prices and quantities, the Change Order will
be executed on fixed unit price basis. For unit costs or quantities of units of work which
are not pre-determined, changes in Contract Price or Contract Time will be computed as
specified for Time and Material Change Order.

Time and Material Change Order: Submit itemized account and supporting data after
completion of change, within time limits indicated in Conditions of the Contract.
Engineer will determine change allowable in Contract Price and Contract Time as
provided in Contract Documents.

Maintain detailed record of work done on Time and Material basis. Provide full
information required for evaluation of proposed changes, and to substantiate costs for
changes in the Work.

Document each quotation for change in cost or time with sufficient data to allow
evaluation of quotation, including quotes, receipts, field logs, and timecards, where
applicable.

Correlation of Contractor Submittals:

1.  Promptly revise Schedule of Values and Application for Payment forms to record
each authorized Change Order as separate line items and adjust Contract Price.

2. Promptly revise progress schedules to reflect change in Contract Time, revise sub-
schedules to adjust times for other items of work affected by change, and resubmit.

3. Promptly enter changes in Project Record Documents.
PAYMENT

Partial payment for lump sum bid items only partially completed at time of application
for payment will not be made unless otherwise noted in the Contract Documents or
approved by Owner.
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B.  Payment for Unit Price bid items will be made based on number of units substantially
completed in the opinion of Engineer unless otherwise noted in the Contract Documents
or approved by Owner.

PART 2 - PRODUCTS

(Not Used)

PART 3 - EXECUTION

(Not Used)

END OF SECTION
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FOR CONSTRUCTION

SECTION 01 3113
PROJECT COORDINATION

PART 1 - GENERAL

1.01 SUMMARY DESCRIPTION

A.  This section provides Contractor’s minimum requirements for Project coordination.

B.  Contractor shall, at all times, coordinate Work with Owner, CM, Engineer, and other
Contractors working within the area of the Project.

1.02 SUBMITTALS

A.  Contractor shall submit a Communication Plan for approval within 2 weeks of notice to
proceed.

1.03 COMMUNICATION PLAN

A.  Communication Plan shall provide a clear plan of the communication and distribution of
submittals, RFI’s, and QC data/submittals, to all of the Project Team.

B.  Communication Plan shall identify all responsible people including contact information,
titles, and specific responsibilities.

C. Engineer will approve Communication Plan if it provides a reasonable detailing of
personnel, illustrates that Contractor has resources available for successful
communication, and demonstrates Contractor’s conformance with items described in this
Section.

1.04 PROJECT SUPERINTENDENT

A. Each day during which Work under this contract is being performed at Project Site;
Contractor shall have on site, during each shift, full-time, a competent superintendent
and all other supervision necessary for performance of the Work without errors or delays
and in a manner completely satisfactory to Owner, CM, and Engineer. Supervision shall
be acceptable to Owner, CM, and Engineer; otherwise, supervision shall be replaced to
satisfaction of same.

1.05 COORDINATION OF WORK

A.  Work shall be closely coordinated by Contractor with others who will be performing
other construction work and installing other construction items. It shall be responsibility
of Contractor to perform the Work in conjunction with these other items of related work
and as coordinated with or directed by Owner to avoid all possible interferences.
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1.06

Contractor shall coordinate with the CQA Team to provide access to the Work to be
inspected and/or tested. Contractor shall give at least 7-days’ notice to CM, Engineer,
and CQA Team prior to start/stop of major activities, major changes in Contractor’s
methods, or scheduling changes. Contractor shall give at least 24 hours’ notice to CQA
Team of individual Work activities requiring testing.

At least 48 hours of written notice shall be given to Owner on all work to be performed
on or near the immediate vicinity of existing equipment or facilities. Every effort shall
be made to minimize the interruption of normal Plant operations and traffic.

Contractor shall be responsible for maintaining a construction progress schedule using
software approved by Owner. Contractor shall provide look-ahead schedules to Owner
during construction progress meetings. Owner will outline requirements of look-ahead
schedules during pre-construction meeting.

Functional testing, startup and commissioning shall be coordinated with representatives
for Owner, CM, and Engineer. Contractor shall provide all functional testing, startup
and commissioning as required per Section 017825, “Plant Testing Startup and
Commissioning’.

COMMUNICATION EQUIPMENT

Contractor shall have available a conference call service (call-in number) for all Special
Ad-Hoc meetings requested by Contractor or for Contractor’s communications with
subcontractors and vendors not involving Owner, CM, or Engineer.

Contractor shall have a dedicated conference call phone at the trailer for use during
meetings. Speakerphone function on a cell phone is unacceptable. If it is determined
that Contractor provided conference call phone is incapable of providing uninterrupted,
clear communication, Contractor shall provide an alternative conference call phone
capable of uninterrupted, clear communication at no additional cost to Owner.

Contractor shall have on-site all tools necessary for receipt and delivery of electronic
submittals and other communication, such as a high-volume scanner, copier, and printer;
computers with word processing, spreadsheet, scheduling, and email software; and other
office equipment as necessary.

Contractor shall have digital cameras to document and communicate Project conditions
with off-site personnel, including Owner, CM, and Engineer.

Cell phone service availability at the site may be limited. Contractor shall have
handheld radios for communication with Contractor’s on-site personnel and with other
contractors. Handheld radios shall be available for all vehicles that will be driving on
haul road for coordination with vehicles of Ash Haul contractor.
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1.07 CONTRACTOR’S RESPONSIBILITIES

A. Cooperate with Owner in verification of mobilization areas, areas for field offices,
temporary utilities, water supply for construction, haul routes site access, material
laydown areas, traffic, and parking facilities.

B.  During construction, coordinate use of site and facilities with Owner.

C. Engineer’s representative(s) will act as a liaison between Contractor and Owner.
Communication between Contractor and Owner is to be passed through Engineer’s
representative. Engineer’s representative will make final decisions regarding issues with
input from Owner.

D. Comply with instructions from Owner for use of temporary utilities and construction
facilities.

E.  Submit Requests for Information to Engineer.

F.  Participate in preconstruction meeting.
G. Participate in weekly site walks and office progress meetings as required.
H.  Participate in pre-installation and/or pre-milestone activity conferences as necessary.

Provide CM, Engineer, and Owner opportunities to observe, inspect, and test Work in
progress or completed. Contractor shall not cover complete Work without approval.

J. Contractor shall coordinate all field, technical, and administrative activities with
representatives of Owner and Engineer. Daily communication and coordination with
site representatives of Owner and Engineer is imperative.

K.  Provide Owner and Engineer with opportunity and sufficient time to collect and test
(field and laboratory) on-site materials to verify conformance with Specifications.

L. Communicate with and manage all subcontractors retained by Contractor on all
applicable scopes of work. Share pertinent schedule and technical information with
subcontractors to maintain a high quality of Work and expeditious construction. Invite
Subcontractors and/or Suppliers’ representatives to the various meetings (as applicable)
so that they may participate in two-way communications on Work. Subcontractors
and/or Suppliers’ representatives shall attend weekly coordination meetings at request of
Owner or Engineer.

M.  Contractor shall coordinate with Engineer and Owner for the planning and execution of
all milestone activities.

N.  Contractor shall coordinate with Owner, Owner’s Representative, and all other utility
locating service Contractors for utility identification and marking.
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O. Coordinate with Engineer and Owner and appropriate utility company(s) for temporary
and permanent electrical equipment and service needs.

P.  Contractor shall notify Owner 24 hours in advance of any need for Owner (or others)
provided material or equipment. Contractor shall be responsible for removing such
material from designated areas and delivering it to Contractor’s Work site.

Q. Coordinate scheduling and sequencing aspects of the Project carefully to expedite
Project while maintaining high quality. Coordination shall include, but is not limited to,
the following:

1.  Preparing Master Schedule.
2.  Preparing Project Cost Tracking and Forecasting Reports.
3. Preparing Week Look-Ahead Schedules.
4.  Daily Communication (safety tailgate or office trailer meetings).
5. Planning Contractor’s equipment mobilization and Work.
6.  Planning Subcontractor’s mobilization and Work.
7. Thorough Progress Meetings.
8.  Early identification of sequencing problems so they may be resolved expeditiously
before they impact the schedule.
PART 2 - PRODUCTS

(Not Used)

PART 3 - EXECUTION

(Not Used)

END OF SECTION
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FOR CONSTRUCTION

SECTION 01 3119

PROJECT MEETINGS

PART 1 - GENERAL

1.01 SUMMARY DESCRIPTION
A.  This section provides requirements for active participation of Project meetings, including
preconstruction conference; progress meetings; construction foreman’s meeting;
functional testing, startup and commissioning meeting; health and safety meetings; and
pre-installation conferences.
1.02 SUBMITTALS
A.  Submit meeting minutes electronically for each meeting attended.
1.03 PRECONSTRUCTION CONFERENCE
A.  Prior to start of the Work, a preconstruction conference will be arranged by Owner, CM,
and Engineer. This conference shall be attended by Contractor and his major
Subcontractors. Purpose of this conference is to acquaint Contractor with Owner’s
administrative requirements and policies, to give emphasis to those contract
requirements considered most essential, to introduce Owner, Owner’s Representative,
and Contractor personnel, to reach agreement on timing and method of all procedures
related to efficient progress of the Work, and to discuss any other items that may require
clarification. Procedures and distribution of all correspondence and documents related
to the Contract will also be established. Preconstruction conference will be held at a
mutually agreed upon location and time. Minutes of this meeting will be recorded by
Engineer and distributed electronically.
B.  Preliminary Agenda:
1. Introduce Project Team and brief identification of roles and responsibilities.
2. Introduction and discussion of the Project.
3. Design overview and introduction.
4.  Main construction components.
5. Unique construction activities, etc.
6.  Specifications.
7.  Discussion of expectations.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.

21.
22.
23.
24.
25.
26.

Mobilization and Temporary Facilities and Controls Plan.

Owner’s outstanding contract, insurance, and pay application issues.
Drawings (sheet by sheet).

Use of site by Owner, Owner’s Subcontractors, and Contractor.
Construction SWPPP Plan.

Temporary utilities to be provided by Contractor and Owner.

Utility identification and location.

Submittal procedures, submittal log sheet, and schedule of submittals.
Survey benchmark and Contractor’s layout requirements.
Temporary Diversion and Control of Water Plan.

Security procedures.

Housekeeping requirements.

Procedures and processing of field decisions, submittals, substitutions, progress
payments, change orders, and Project close-out.

Project schedule requirements.

CQA Plan.

CQA/QC testing responsibilities.

Procedures and responsibilities for maintaining as-built (red-line) Drawings.
Inspection and acceptance of Work procedures.

Health and Safety.

1.04 PROGRESS/AD HOC MEETINGS

A.  Project progress meetings will be called weekly, a time and location to be established by
CM to discuss progress and execution of the Work. Contractor and any Subcontractors,
suppliers, installers, or testing agencies whose presence is necessary or requested shall
attend these meetings.

B.  Contractor shall submit appropriate documents prior to these meetings such as progress
schedules, plans, shop Drawings, material information, and change order estimates
and/or requests.

FCC06814
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1.05

1.06

1.07

Each meeting will be held at mutually agreed time each week to be determined at a
future date. Meetings will be held in the Contractor’s trailer for parties on-site and as a
conference call for parties in other locations. Contractor’s trailer shall be equipped with
a conference call phone, table, and seating for Contractor’s employees plus any on-site
Owner or Engineer representatives.

Contractor shall record draft minutes for each meeting and submit electronically within
5 days of meeting. CM and/or Engineer will review minutes for errors or omissions, and
approve or return for revision. Revised meeting minutes shall be submitted within
5 days of receipt of comments.

CONSTRUCTION FOREMEN’S MEETING:

Construction foreman’s meetings shall be conducted weekly in the Contractor’s field
office to discuss: health and safety; review agenda of Work progress since previous
meeting; proposed progress and schedule for succeeding Work period; field
observations, problems, and conflicts; problems which affect construction schedule; and
coordination and shutdown requirements. Contractor’s resident superintendent and
Subcontractor’s foreman shall attend these meetings.

HEALTH AND SAFETY MEETING:

Health and safety meetings shall be conducted biweekly (at a minimum) in the
Contractor’s field office to discuss: health and safety statistics, review Work progress
since previous meeting; and new staff and training requirements. Contractor’s resident
superintendent, Subcontractor’s foreman, Contractor’s Health and Safety Manager, and
Owner’s Health and Safety Representative shall attend these meetings.

FUCTIONAL TESTING, STARTUP AND COMMISSIONING MEETING:

At least 3 months prior to start of functional testing, Contractor shall schedule a
functional testing, startup and commissioning meeting with Owner, CM, and Engineer at
a location to be selected by Owner, CM, and Engineer.

Contractor’s Project Manager, Resident Superintendent, and Startup Manager shall be in
attendance at meeting, along with any Subcontractors’ or suppliers’ representatives
Contractor may desire to invite or at request of Engineer, and representatives for Owner,
CM, and Engineer.

Agenda for meeting shall provide detailed testing and commissioning plans and
schedules, requirements and schedules for training of Owner’s staff, requirements and
schedules for O&M data, and coordination and shutdown requirements.

Contractor shall record draft minutes for meeting and submit electronically within 5 days
of meeting. Engineer will review minutes for errors or omissions, and approve or return
for revision. Revised meeting minutes shall be submitted within 5 days of receipt of
comments.
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1.08

1.09

PRE-INSTALLATION / PRE-ACTIVITY CONFERENCE(S)

Prior to start of various key Work activities such as mobilization, grading, excavation,
GCL installation, liner installations, pipe installation, pump and motor replacement,
pump station installation, etc., Contractor shall participate in a pre-installation
conference with Owner, CM, Engineer, and any appropriate Subcontractor supplier,
manufacturer, or installer.

Contractor shall be prepared to provide updated schedule and sequence information,
proposed equipment and methods to be used, and applicable QC procedures. Contractor
shall demonstrate to Owner, CM, and Engineer readiness to conduct Work in accordance
to Contract Documents.

Contractor shall record draft minutes for each meeting and submit electronically within
5 days of meeting. Engineer will review minutes for errors or omissions, and approve or
return for revision. Revised meeting minutes shall be submitted within 5 days of receipt
of comments.

SPECIAL AD HOC MEETINGS

Special Project meetings may be scheduled on an as needed basis to discuss a particular
activity, plan, or change order issue. These meetings may be called by Owner, CM,
Engineer, or Contractor at a time and place mutually agreed upon.

Contractor shall record draft minutes for each meeting and submit electronically within
5 days of meeting. Engineer will review minutes for errors or omissions, and approve or
return for revision. Revised meeting minutes shall be submitted within 5 days of receipt
of comments.

PART 2 - PRODUCTS

(Not Used)

PART 3 - EXECUTION

(Not Used)

END OF SECTION
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FOR CONSTRUCTION

SECTION 01 32 13

PROJECT SCHEDULING AND SEQUENCINGS

PART 1 - GENERAL

1.01

A

1.02

SUMMARY DESCRIPTION

Section summarizes scheduling and sequencing requirements for the Project, which are
described in more detail elsewhere in these Specifications, and other documents
prepared for this Project.

SUBMITTALS

Contractor shall prepare and submit a preliminary progress schedule for the Work with
bid documents.

Within 2 weeks of the Notice to Proceed, Contractor shall submit a detailed Project
Progress Schedule in Critical Path Method (CPM) format. Contractor shall revise and
resubmit schedule within 5 days of receipt of Owner’s and Engineer’s comments.

Contractor shall maintain and update Project Progress Schedule and submit on a weekly
basis to show performance in relation to the target (original) schedule.

Contractor shall provide a 3-week “look ahead” schedule 24 hours prior to each weekly
meeting.

PART 2 - PRODUCTS

(Not Used)

PART 3 - EXECUTION

3.01

A.

GENERAL

Bid Package provided by Owner includes a Milestone Target Schedule (considered
preliminary) for Contractor to gain appreciation of Project scheduling and sequencing
requirements. Contractor shall prepare a Construction Schedule that generally follows
the intent of the Milestone Target Schedule, with Contractor’s approach for construction
factored in with its bid. Construction Schedule shall consist of sufficient detail to fully
plan and communicate the Work tasks of the Project.

Contractor shall schedule Work and employ methodologies that generally support the
“Summary of Work” as described in Section01 11 00 and required construction
sequencing identified and summarized in the Contract Documents.
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3.02

Contractor shall engage in continuous communication and coordination of all Work,
because activities (or inactivity) may directly or indirectly affect Contractor, Owner,
Engineer, or other contractors.

Instruct recipient suppliers and Subcontractors to promptly report in writing problems
anticipated by projections indicated in schedules.

SCHEDULES

Contractor shall prepare all schedules using MS Project Software, unless otherwise
directed by Owner, and submittals shall be in color PDF format. MS Project files, or
other scheduling software files, shall be provided upon request.

Relate progress schedule to the Project to extent required by Contract Documents and
provide for expeditious and practicable execution of the Work.

Contractor shall incorporate time into schedule to allow Engineer to evaluate or inspect
completed Work. Sufficient time should be allotted for a special site visit by personnel
and office or lab evaluation. Contractor shall schedule other events or activities during
this period so time and equipment is used as efficiently as possible.

Contractor shall revise and update complete Project Progress Schedule. Project Progress
Schedule shall track percent complete and critical path.

Contractor shall revise and update “look-ahead” schedule and distribute prior to weekly
progress meetings to discuss weekly details and schedule testing and inspections.

When preparing Contractor’s Schedule, Contractor shall ensure schedule allows for
completion of Work in accordance with Contract Documents and allows for other time
related items described in Contract Documents.

Show complete sequence of construction by activity, with dates for beginning and
completion of each element of construction, duration, and bars showing progress and
milestones.

Include subcontractors’ activities in schedule.

Include submittal dates for shop Drawings, product data, and samples, including
Owner-furnished products, and dates that reviewed submittals shall be required from
Owner and Engineer.

Indicate delivery data for products.

END OF SECTION
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FOR CONSTRUCTION

SECTION 01 32 23

SURVEYING AND FIELD ENGINEERING

PART 1 - GENERAL

1.01 SUMMARY DESCRIPTION
A.  Work associated with this Section includes Contractor’s land survey and construction
staking efforts for purposes of construction in general accordance with approved
Drawings and maintaining as-built records.
1.02 SUBMITTALS
A.  Surveyor Qualifications
1. Contractor shall submit Surveyor’s qualifications with bid.
2. Contractor shall also submit Surveyor’s qualifications within 2 weeks of Notice to
Proceed.
B.  Preconstruction Survey
1.  Contractor shall submit and receive approval of a preconstruction verification
survey prior to mobilization.
C.  Post-Construction Survey and As-Built Drawings
1.  Contractor shall submit a post-construction survey within 2 weeks of Substantial
Completion.
2. Contractor shall submit certification by land surveyor that elevations and locations
of Work are in conformance with the Contract Documents.
D. Progress Surveys
1. Contractor shall submit monthly, progress surveys of completed Work.
2.  Contractor shall submit subgrade surveys ahead of placement of geosynthetic
materials.
1.03 SURVEY SUBMITTAL FORMAT
A. Contractor shall submit survey data with such promptness as to cause no delays of
Project and allow Engineer a minimum of one week for verification.
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B.  All submitted survey data shall be in an organized format representative of industry
standard practice.

C.  All survey data shall be provided in coordinate system identified by the Drawings and
coordinated with the Control Points shown on the Drawings.

D.  Survey submittals shall include, at a minimum:

1.

3.

4.

Lines and Points submitted in PDF or DWF format showing point numbers and
elevations. Lines should connect related points where appropriate.

Points submitted in LandXML format, and also all points and linework submitted
in Autocad 2016 format.

Field Notebooks.

GPS Reports.

E.  Record drawings shall be prepared at a scale acceptable to Owner and Engineer.

1.04 SURVEYOR CERTIFICATION

A.  All survey submittals shall be accompanied by a certification by Surveyor that provided
information was surveyed under their supervision and direction. It shall also certify that
survey submittals are accurate and complete to the best of their knowledge.

1.05 FIELD NOTEBOOKS

A. Field Notebooks shall be completed for each day that survey is performed and shall
include, at a minimum, the following:

1.
2.

FCC06814

Survey personnel

Weather conditions

Equipment Used, including Model Numbers

Time and Date of Survey

Rubbings or Photos of Existing Survey Monuments

Base Station Data — Point, Location, Height, Model/Unit #, Start Time

Rover Data — Rod Type, H.l., Model/Unit#, etc.

Point Numbers collected, with additional descriptions for key points, as necessary.

Data from any Traverses performed — Instrument Point, H.I., Backsight Point,
Horizontal Angle, Vertical Angle, etc.
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1.06

1.07

10. Data from any Level Loops performed — Backsight H.I., Foresight H.1I., etc.
11. Hand sketches of objects, control points, traverses, level loops, etc., if necessary.

All original field notes should be written in pencil and not contain any processed or
‘resultant” data. However, processed data such as digital photos may be attached to field
notebooks as supporting information. Digital field notebooks may be acceptable with
approval from Engineer. Contractor shall submit a Request for Change with a proposed
alternate field notebook template if use of digital field notebooks is requested.

All field notes must be recorded at time of survey.
GPS REPORTS

GPS reports shall include a raw or processed data report from the GPS equipment
software, showing information such as point number, collected date and time,
observation duration, latitude and longitude, elevation, Precision Dilution of Precision
(PDOP), Root-Mean Square (RMS) error, Precision, Antenna Height, etc.

SCOPE OF WORK

Work associated with this Section includes Contractor’s construction staking efforts for
purposes of construction of Project in general accordance with approved Drawings and
maintaining as-built recording.

Contractor shall furnish all materials, personnel, and equipment necessary to perform all
surveying, staking, laying out of control lines and verifications of the accuracy of all
existing control points which are delineated in the Contract Documents.

Contractor shall be responsible for establishing survey control for Project. Contractor
shall coordinate with Owner to establish survey control for the site that is tied in to
benchmarks at the Plant.

Contractor shall assume full responsibility for constructing Project to proper locations
and grades in accordance with the Drawings. All lines, grades, elevations are to be set
by Surveyor from existing references.

Contractor shall be responsible for field checking and verification of dimensions shown
on the Drawings, for consulting with Owner regarding any discrepancies prior to
performing any construction work, and for making required dimensional adjustment to
suit (as approved in advance by Owner) at no cost to Owner.

Owner and/or Engineer reserve the right to perform any desired checking and correction
of Contractor’s surveys but this does not relieve Contractor of responsibility for
adequate performance of the Work.
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1.08 QUALIFICATIONS OF SURVEYOR

A.  All survey work shall be performed by or under the direct supervision of a land surveyor
registered in New Mexico and acceptable to Owner.

1.09 PRECONSTRUCTION SURVEY

A.  Contractor shall perform a preconstruction verification survey of all areas which are
included for expected disturbance in the Contract Documents or Contractor’s
Construction Work Plan. Preconstruction survey shall include:

1.

Detailed survey of existing grade of Project area prior to construction, including:
breaklines, tops, toes, existing survey monuments, established survey monuments,
wells, piezometers, utilities, structures, piping, and other topographic features.

Detailed survey of expected borrow areas or stockpile areas. Areas determined at
a later date for stockpile or borrow must be surveyed prior to disturbance.

1.10 PROGRESS SURVEYS

A.  Progress surveys shall include, at a minimum:

1.

6.

Surveyed check point of all set grade stakes. Stakes set with written text, such as
vertical cuts/fills or offsets, shall be noted in point description as such, and
relevant text written on stake shall be included in point description or documented
in the field notebook.

Top of pipe elevations of all piping.

Subgrade elevations of Project immediately prior to deployment of geosynthetic
materials and/or and backfill.

Finish grade elevations of bottoms, tops, toes, etc.

Other spot elevations necessary to document compliance with grades and
elevations shown or described in Contract Documents or ensure positive drainage
is provided.

Final grade of any borrow or stockpile areas.

1.11 EXAMINATION

A. Contractor shall notify Owner and Engineer of any discrepancies discovered in
surveying or layout.

PART 2 - PRODUCTS

(Not Used)
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PART 3 - EXECUTION

3.01 SURVEY REFERENCE POINTS

A.  Datum and control points are shown on the Drawings.

B.  Contractor shall establish and maintain a minimum of two permanent benchmarks for
QC checks at locations approved by Owner.

C.  Contractor shall locate and protect survey control points prior to starting site work and
preserve all permanent reference points during construction.

D.  Notify Owner if survey control points are damaged upon discovery. Also notify Owner
of any damage caused by Contractor, then repair or replace survey control points at no
additional cost to Owner.

E. Contractor shall report to Owner when any survey control point is lost or destroyed, or
requires relocation because of necessary changes in grades or locations.

3.02 PROJECT SURVEY REQUIREMENTS

A.  Provide instruments and other survey equipment that is accurate, suitable for surveys
required in accordance with recognized professional standards, and in proper condition
and adjustment at all times.

B. Perform work under direct supervision of a land surveyor registered in the State of New
Mexico.

C.  Owner may at any time use line and grade points and markers established by Contractor.
Contractor’s surveys are a part of the Work and may be checked by Owner or
representatives of Owner at any time. Contractor is responsible for; 1) any lines, grades,
or measurements, which do not comply with specified design criteria or proper
tolerances, or which are otherwise defective, and 2) for any resultant defects in the
Work. Contractor will be required to re-survey or check surveys to correct errors
indicated by review of field notebooks or otherwise detected at no extra cost to Owner.

D.  Locations of existing utilities shown on the Drawings are approximate and shall be field
verified by Contractor prior to construction as required to complete the Work. Record
Drawings of discovered utilities shall be submitted to Owner.

E. Contractor shall maintain a complete, accurate log of all control and survey work as it
progresses.

3.03 QUALITY CONTROL

A.  Surveyor shall record a point on a minimum of two known existing or established
survey monuments prior to any survey being performed each day. If recorded points are
not within a horizontal and vertical tolerance of 0.03 feet, equipment shall be restarted,
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3.04

3.05

calibrated, adjusted, or otherwise reviewed for cause of inaccuracy. Surveyor shall
repeat process until recorded points are within a tolerance of 0.03 feet.

Surveyor shall record a point at a minimum of same two known existing or established
survey monuments after survey is complete for each day. If recorded points are not
within a horizontal and vertical tolerance of 0.03 feet, Surveyor shall determine reason
for inaccuracy and spot check with collected check-points for a minimum of 15% of the
points established that day for inaccuracy. Surveyor shall resurvey or adjust any points
or stakes surveyed that day, at discretion of Surveyor. Engineer reserves the right to
require resurvey or re-staking of points if QC does not appear to be sufficiently
performed or if Engineer believes Surveyor has not adequately addressed inaccuracies
found.

At no time shall any QC points be deleted, except with proper documentation and
reason.

Additional QC should be performed in accordance with industry standard practice.
Alternate QC procedures may be proposed with a Request for Change to accommodate
Surveyor’s intended procedures and equipment.

SURVEYING ACCURACY AND TOLERANCES IN SETTING OF SURVEY STAKES

Tolerances applicable in setting survey stakes are set forth below. Such tolerances do
not supersede stricter tolerances required by the Contract Documents, and do not
otherwise relieve Contractor of responsibility for measurements in compliance
therewith.

Positional Dilution of Precision (PDOP) shall not be greater than 3 for any surveyed or
set points by GPS.

Tolerances shall be as follows:

Type of Mark Horizontal Position Elevation
Permanent reference points +0.01 ft +0.01 ft
Surveyed topography +0.10 ft +0.05 ft

Set Grade Stakes +0.10 ft +0.05 ft

Pipe Inverts/Tops +0.02 ft +0.02 ft
COORDINATION WITH ARIZONA PUBLIC SERVICE COMPANY

Keep Owner informed on progress of survey Work to allow Owner sufficient time and
ample opportunity to verify survey Work without inconvenience or delay to Contractor.
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3.06 AS-BUILTS
A. Contractor shall:

1.  Maintain a complete and accurate log of control and survey Work and drawing
markups.

2. Make field log and mark-up Drawings available for review by Engineer.

3. After Project completion, submit red-line Drawings marked up and digital survey
data on disk.

4.  Final as-built markup Drawings and digital files shall be prepared under direction,
reviewed by, and stamped by a registered land surveyor (RLS) in the State of New
Mexico.

END OF SECTION
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FOR CONSTRUCTION

SECTION 01 33 00
SUBMITTALS

PART 1 - GENERAL

1.01 SUMMARY DESCRIPTION

A.  Submittals for this Project are generally described in this section, including submittal
control, procedures for submission and review, and a brief description of the content and
format of submittals.

B.  Detailed submittal requirements will be specified in the technical specifications section.

1.02 SUBMITTALS

A.  Within fourteen (14) days after receipt of Notice to Proceed, submit to Engineer a
submittal log listing and scheduling all required submittal items.

B.  Submittal Log will be acceptable to Engineer as to form and substance if it provides a
reasonable listing of submittals and provides a workable arrangement for reviewing and
processing required submittals. Submittal log shall be maintained by Contractor.

1.03 USE OF SUBMITTALS

A. Submittals are an expression of Contractor’s interpretation of requirements in the
Contract Documents and show how Contractor intends to fulfill these requirements.
Submittals give Owner and Engineer an opportunity to correct misunderstandings
Contractor might have about the Contract Documents.

B.  Submittals may not be used to change requirements of the Contract, except where minor
deviations in product data may be allowed at Owner’s or Engineer’s discretion.

C.  Submittals will also be used to document products and installation procedures for record
purposes, or to communicate Contractor’s intentions for use by Owner and Engineer in
coordinating other work.

D. Owner or Engineer response, or lack of response, does not constitute a waiver of
requirement to comply with the Contract Documents.

1.04  GENERAL

A.  All items within Contract Documents noted as “submit” shall be provided in accordance
with this Section.

B.  All products not specifically noted as “submit”, but which are installed as part of the
permanent installation shall be submitted in accordance with this Section. Shop
drawings shall be provided for all products which are interrelated with connections or
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which are required for a complete, functioning system but not specifically detailed in the
Contract Documents.

C.  All submittals noted within Contract Documents are required and regarded as essential
to successful completion of Project. Exceptions to submittals are at Owner’s or
Engineer’s discretion.

D. Submittals shall be organized and/or tabbed as appropriate for easy reference.

E.  Submittals shall reference appropriate Specification section and its detailed content.
Questions regarding any submittals shall be directed to Engineer for content and
schedule of delivery.

F.  Limit submittal items to one element of construction and type of product or equipment
per submittal.

G.  Contractor shall submit all shop drawings called for under the various sections of these
Specifications. Shop drawings shall be completed and detailed. If approved by
Engineer each copy of shop drawings will be identified as having received such approval
by being so marked and dated. Make any corrections required by Engineer.

H.  Contractor shall provide submittals at least 4 weeks prior to material procurement and/or
delivery, but no later than 4 weeks after mobilization, unless otherwise stated within the
Specifications.

l. No specific task shall commence prior to all submittals related to that task having been
submitted and responded to with a remark of Furnish, which may include, but is not
limited to, vendor supplied materials and/or imported materials.

J. Contractor shall submit electronically all vendor drawings, and all operating instructions,
and O&M manuals for Contractor supplied material and equipment. All information
provided by Contractor shall conform to detailed requirements specified herein, shall be
delivered to Engineer as soon as practicable, and in no case later than the physical
delivery of the material or equipment.

1.05 TRANSMITTAL FORM
A.  Atitle page, cover letter, or standard transmittal form shall accompany each submittal.
B.  All transmittal forms shall bear the following information:
1. Date
2. Contract Number
3. Project Title and Location
4.  Contractor/Subcontractor’s Name

5. Related Specification Section and Paragraph Numbers
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6.  Related Drawing and Detail Numbers

7. Submittal Control Number

C.  Transmittal form shall include manufacturer, supplier, product generic name, product
brand name, quantity intended for purchase, and intended use/location.

D.  Submittals which include multiple products shall include a divider page between each
product which lists the manufacturer, supplier, product generic name, product brand
name, quantity intended for purchase, and intended use/location.

E.  Each submittal shall note on transmittal form, divider page, or within submittal all
deviations from Contract Documents. Minor deviations may be allowed by Engineer at
Owner’s and Engineer’s discretion, however, all submittals with deviations not noted
within submittal will be returned for correction without further review.

1.06 SUBMITTAL CONTROL NUMBER

A.  Each submittal shall include a unique identifier as Submittal Control Number. Submittal
Control Number shall be related Section number, followed by a dash, then followed by a
two digit number unique to that submittal beginning at 01 and increasing sequentially.

B.  Resubmittals shall include the same Submittal Control Number as original submittal,
followed by a letter beginning at “A” and increasing sequentially.

C. For example, Submittal Control Number for the Submittal Log will be “013300-01".
Submittal Control Number for a resubmittal of the Submittal Log will be “013300-01A”,
and a subsequent resubmittal will be “013300-01B”.

1.07 SUBMITTAL FILE NAMING

A.  Files submitted electronically shall be named as Submittal Control Number followed by
an underscore (_ ), followed by the submittal title.

B.  For example, Submittal Log file may be named:

1. “013300-01_Submittal Log.pdf”
1.08 SUBMITTAL ACTION
A.  Submit electronically each submittal for review. One electronic copy will be returned to
Contractor with one or more of the following standard stamped remarks:
1. No Exceptions Noted
a.  Work covered by submittal may proceed provided it complies with the
Contract Documents. Final acceptance will depend on that compliance.
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2.  Exceptions Noted

a.  Work covered by submittal may proceed provided it complies both with
Engineer’s notations and the Contract Documents. Final acceptance will
depend on that compliance.

b.  Submittals marked Exception Noted do not require a resubmittal.
3. Review Not Completed

a.  Work covered by submittal is incomplete or requires corrections and/or
clarifications in order for Engineer to fully review submittal.

b.  Submittal marked Review Not Complete may have partial Engineer review
comments that need to be incorporated to complete submittal.

4.  Review Not Required

a.  Submittals for informational purposes, record purposes, special processing,
or other Contractor activity, will be returned marked Review Not Required.

b.  Submittals marked Review Not Required may not be reviewed for
conformance with Contract Documents and do not constitute approval or
acceptance of submitted information.

5. Make Corrections Noted

a. Do not proceed with Work covered by submittal, including purchasing,
fabrication, delivery, or other activity for submittal. Revise or prepare a new
submittal for a product that complies with the Contract Documents.

b.  Submittals marked Make Corrections Noted require a resubmittal.
6.  Resubmit

a. Do not proceed with Work covered by submittal. Prepare additional
information requested, or required by the Contract Documents, that indicates
compliance with requirements and resubmit.

7. Do Not Resubmit

a.  Contractor may proceed with Work covered by submittal, and any additional
information agreed upon with Engineer that indicates compliance with the
Contract Documents; however, resubmittal is not required.

8.  Submittal Not Complete

a.  Submittals marked Submittal Not Complete require additional information in
order for Engineer to fully review submittal.
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1.09

1.10

Submittals returned for correction or if not satisfactory and disapproved by Engineer,
Contractor shall revise and resubmit submittal for approval within a maximum of
2 weeks after receipt of disapproved material.

Resubmittals shall be complete as a stand-alone submittal.  Grossly incomplete
submittals may be rejected immediately without further review.

Any Work completed prior to a submittal response of No Exceptions Noted or
Exceptions Noted will be at the risk of Contractor and may require additional rework.

USE OF CONTRACT DOCUMENTS

All Shop Drawings or figures created by Contractor which make use of the Drawings or
other provided documents, or otherwise edit content of those documents, shall mark
through all APS or AECOM logos and Engineer’s stamp with a thick red line.

PROJECT AS-BUILT DOCUMENTATION

Contractor shall furnish marked-up or red-line field drawings to Engineer for approval
before submitting for final payment. These field drawings shall be maintained current
by Contractor and readily accessible by Engineer or his designated representative.

Field drawings shall be scanned and submitted each month with Application for
Payment.

Upon completion of Project, Contractor shall provide a set of red-lined “as-built” record
drawings to Engineer which contains complete and accurate “as-built” survey
information. Upon completion, the red-lined record drawings shall be reviewed and
stamped by land surveyor who is registered in the State of New Mexico and has
provided supervision and direction of survey Work.

Contractor shall describe and dimension, on field drawings and contract drawings,
vertical and horizontal locations of all buried Work that has been installed as part of this
Contract.

Contractor shall show on field drawings and contract drawings all deviations from the
Contract Documents.

PART 2 - PRODUCTS

(Not Used)
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PART 3 - EXECUTION

3.01 CONTRACTOR'S REVIEW:

A.  Submittals: Review each submittal and check for coordination with other Work of the
Contract and for compliance with Contract Documents prior to submission to Engineer.
Contractor review shall verify the following:

1.  Field measurements

2. Field construction criteria

3. Catalognumbers and similar data

4.  Conformance with the Specifications

B. Review and acceptance of shop drawings, samples or product data by Engineer shall not
relieve the Contractor from his responsibility with regard to fulfillment of the terms of
the Contract. All risks of error and omission are assumed by Contractor and Engineer
will not have responsibility for any such errors and omissions.

C.  Approval Stamp: Stamp each submittal with a uniform, approval stamp as per Part 1.08
of this Specification.

3.02 ENGINEER’S ACTION:

A. Engineer’s review is for general conformance with the design concept and Contract
Documents. Markings or comments shall not be construed as relieving Contractor from
compliance with the contract plans and specifications or from departures therefrom.
Contractor remains responsible for details and accuracy, for coordinating work with all
other associated work and trades, for selecting fabrication processes, for techniques of
assembly, and for performing work in a safe manner.

B.  Submittals will be returned to Contractor under one of the action codes indicated in
Part 1.08 of this Specification and defined on the transmittal form furnished by Engineer.

C.  Resubmittals will be handled in the same manner as first submittals.

3.03  CERTIFICATES OF COMPLIANCE:

A. Certificates of Compliance as specified in the specifications shall include and mean
certificates, manufacturer’s certificates, certifications, certified copies, letters of
certification, and certificate of materials.

B.  Contractor shall be responsible for providing Certificates of Compliance.

FCC06814 10/22/2018
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3.04 SCHEDULES:

A. Progress Payments shall be subject to meeting the “Schedule Requirements/Payment
Milestones” of Table 01 33 00-1. No progress payment over the limits identified will be

made until the milestones set in this table are satisfied.

Table 01 33 00-1

Section Number

Submittal

Schedule Requirement/
Payment Milestones

013213

Project schedule is submitted
and reaches no exceptions taken
status.

Prior to 5% payment

013300

Shop drawings are submitted
and reaches no exceptions taken
status.

Prior to 25% payment.

017823

O&M Manual Content reaches
no exceptions taken status.

Prior to 25% payment.

017823

Initial O&M Manual

Prior to 50% payment

017825

Plant Checkout Plan (Plant
Testing, Startup, and
Commissioning) reaches no
exceptions taken status.

Prior to 60% payment.

017823

Pre-Final O&M Manual reaches
no exceptions taken status.

Prior to 75% payment.

017825

Functional Completion Testing
Certificates for each piece of
equipment reaches no
exceptions taken status.

Prior to 75% payment.

017825

Startup Report and Certificates
for each piece of equipment
reaches no exceptions taken
status.

Prior to 75% payment.

017823

Final O&M Manual reaches no
exceptions taken status.

Prior to 80% payment.

017825

Commissioning Certificates for
each piece of equipment reach
no exceptions taken status.

Prior to 80% payment.

017700

Record documentation is
submitted and reaches no
exceptions taken status.

Prior to 95% payment.

017700

Punch list is completed and
corrected.

Prior to 95% payment.
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FOR CONSTRUCTION

SECTION 01 35 29

HEALTH AND SAFETY

PART 1 - GENERAL

1.01

A

1.02

SUMMARY DESCRIPTION

Contractor shall complete construction activates in full compliance with any Owner,
Four Corners Power Plant, Engineer, and OSHA safety standards and general safe
practices in the industry for applicable Work on all aspects of this Project. In regards to
areas of contradiction, the more stringent standard shall apply.

Contractor shall provide a Safety Manager (cannot be project supervisor) to ensure all
Work is performed in a safe manner. Safety of Work is responsibility of all Contractors
and Contractor representatives working on the Project.

SUBMITTALS

Contractor shall, prior to commencement of the Work, submit in writing to Owner and
Engineer a proposed site specific safety program that ensures compliance with Owner
requirements, OSHA Regulations, state and local regulations.

Contractor’s site specific Health and Safety Plan shall specifically identify location and
most expedient route to medical services, appropriate phone numbers and points of
contact to obtain emergency transportation and medical support. Plan shall also address
anticipated activities on the Project and types of materials/constituents of concern.

PART 2 - PRODUCTS

(Not Used)

PART 3 - EXECUTION

3.01 GENERAL
A.  All employees of Contractor and Subcontractors will be required to attend a Four
Corners Power Plant safety orientation class prior to beginning of Work. Contractor
shall make every effort to schedule all employees for one session. Contractor shall
coordinate with their APS Vendor Supervisor to schedule any additional training
sessions for new employees.
END OF SECTION
FCC06814 10/22/2018
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FOR CONSTRUCTION

SECTION 01 43 00

QUALITY CONTROL

PART 1 - GENERAL
1.01 SUMMARY DESCRIPTION

A.  Section covers Quality Assurance (QA) and Quality Control (QC) requirements for this
contract.

B. Refer to “PROJECT TEAM DEFINITIONS” in Section 01 11 00 “Summary of Work”
for role definitions.

C. QC inspection and testing will be sole responsibility of Contractor.

D. Inspections and tests of materials and other Work provided under this Contract for
purpose of verifying their quality shall be performed by Contractor as specified herein,
as specified by codes and standards referred to herein and as specified by equipment
manufacturers.

E.  QC required for Project focuses on resources and methods employed by Contractor and
on responsibility of Contractor to execute the Work in general accordance with the
Contract Documents.

F.  Owner will also contract separately a Construction Quality Assurance (CQA)
Consultant(s) to provide review and inspection of materials and to assure the QC is
performed in accordance with Specifications. CQA Consultant shall provide overall
quality of Work and shall be part of acceptance of Work. Scope of testing by the CQA
Consultant will be described in the CQA Plan. Engineer will provide the CQA Plan to
Contractor after Project award.

G. Inspection and testing by Owner in no way relieves Contractor from conformance with
the Specifications, Drawings, Codes, other requirements, or from contractual
obligations.

1.02 SUBMITTALS

A.  Submit to Engineer or his designated representative for approval within five (5) working
days after the receipt of the Notice to Proceed, a QC Plan that shall include procedures,
instructions, methods, and corrective actions to be wused including those for
subcontractor’s Work. This document shall also include as a minimum:

1. QC organization (organizational chart specifically identifying responsible
individuals and their organization that includes all relevant contact information).

2. Number and qualifications of personnel to be used for this purpose.
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3. Authority and responsibilities of key personnel.

4.  Specifically identified test methods and frequency of testing for each material
and/or component of construction. Identify testing standard and provide a blank
copy of report format.

5. Detail proposed method of documenting QC operation, inspection, and testing.

6.  Detailed construction methods to be used to meet requirements set forth in the
construction documents.

7. Submittals of QC data include but are not limited to: survey, soil compaction and
material testing, and geosynthetics testing.

8.  Specific submittals and QC provisions are identified in appropriate section.

B.  Contractor shall submit a daily field report. Daily field report shall include, but is not
limited to: weather conditions, field conditions, names and titles of personnel on site,
topics discussed during daily safety meetings, construction activities, directives given or
assigned, and expected construction activities for following day.

1.  Daily field report shall include at least three photos showing the major items of
work completed that day and a photo showing overall progress of the Work.

2. Additionally, report shall include photos of identified deficiencies or quality
issues, and photos of any identified safety issues. Subsequent reports shall include
photos showing resolution of quality or safety issues.

3. All photos should include a descriptive caption.
1.03 QUALITY CONTROL MANAGER

A. Contractor shall provide a full-time dedicated QC Manager to ensure Work product
conforms to the requirements of the Contract Documents. Quality of Work is
responsibility of Contractor and Contractor representatives working on Project and not
just QC Team, which includes QC Construction Materials Testing (CMT) Firm.

B. QC Manager shall be skilled and knowledgeable in various trades to be performed as
part of the Work.

C. Duties of QC Manager shall include, at a minimum: review of submittal comments,
review of request for information (RFI) responses, review of manufacturer’s
instructions, development and review of QC procedures, documentation of QC tests,
photography of installations, preparing daily QC Field Reports, attending all project
meetings, and coordination of QC Team.
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1.04 QUALITY CONTROL

A. QC refers to those actions taken by all parties involved in construction, including
Contractor, those parties charged with procurement and installation of manufactured
materials, and placement and compaction of soil materials, which provide a means to
determine and sometimes quantify characteristics of products. Results of a QC program
are compared to Specifications, Drawings and other contractual or regulatory
requirements. During each aspect of handling of these materials, QC is provided by
manufacturer, fabricator, or installer of materials, or supplier and earthworks contractor
for soils, to ensure materials and workmanship conform to the Contract Documents. QC
responsibility is retained by Contractor, suppliers, and manufacturers because these
entities have the most direct control over qualifications of personnel, specialized
experience or expertise, choice in type and quality of equipment, scheduling,
sequencing, and workmanship that all factor into quality of finished Project.

B.  Inspection and testing is to be performed prior to material being placed as part of the
Work performed by Contractor, Subcontractor, supplier, or manufacturer. Contractor is
obligated to comply with associated specification requirement and correction actions
from failing results. Contractor is responsible for quality of Work by employing
qualified operators and personnel, equipment, which is reliable, appropriately sized and
type of equipment suitable for task. Contractor shall provide appropriate size of crew,
adequate supervision, and coordination necessary to plan and execute Work, and
appropriate means and methods.

C. Unless specifically authorized in writing, no construction shall be started until
Contractor’s QC Plan is approved by Engineer or Engineer’s representative.

D. Contractor’s quality of Work shall be inspected and tested by QC CMT Firm in
accordance with testing frequencies listed in these Specifications.

E.  Contractor shall establish and continuously provide a QC system to perform sufficient
inspection and tests of all items of Work, including that of Subcontractors, to ensure
conformance to applicable Specifications and Drawings with respect to materials,
methods, workmanship, construction, finish, functional performance, and identification.
QC system shall be established for all construction, except where the technical
provisions of the Contract provide for specific QC inspections, tests or other means to be
performed by Owner or his designated representative. Contractor’s QC system shall
specifically include surveillance and tests required in the Specifications.

F.  Contractor’s QC system is means by which Contractor assures that construction
complies with the requirements of the Contract Documents. QC Plan shall be adequate
to cover all construction operations and should be keyed to proposed construction
sequence.

G. Contractor’s job supervisory staff may be used for QC, supplemented as necessary by
additional personnel for surveillance, special technicians, or testing facilities to provide
capability for controls required by Specifications. Prior approval is required for
facilities, equipment, and personnel used by Contractor in performing specified tests.
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H.  Contractor is subject to consequence of rejected Work and all QC inspections and tests
shall be recorded by QC Manager or their designated representative including, but not
limited to, specific items required in the Specifications. QC report to include a
description of Project activities, QC tests, and records of corrective action taken shall be
furnished by Contractor, his designated representative, or QC CMT firm with the daily
field report.

l. If recurring deficiencies indicate that QC system is not adequate, such corrective actions
will be taken as directed by Owner or Engineer.

J. In event Contractor fails to satisfactorily perform any required inspections and tests; to
submit timely, complete, and factual reports and test data; or otherwise comply with QC
provisions, Owner or his designated representative may provide these services from
another source and all costs for providing these services will be deducted from payments
due Contractor.

K.  Results of QC tests are subject to verification by Owner’s CQA Representative. Should
a discrepancy between the QC results and Owner’s CQA results occur, Owner’s results
and conclusions shall prevail.

L.  Observation of Work in progress alone is not a basis of acceptance of Work. Results of
inspection and testing on in-place material approved by Engineer or performed by
Contractor’s QC team and Owner’s CQA Representative shall prevail.

M.  Contractor shall be responsible to monitor QC over suppliers, manufacturers, products,
services, site conditions, and workmanship to produce Work of specified quality.

N.  Contractor shall comply fully with manufacturers’ instructions. Should manufacturers'
instructions conflict with the Contract Documents, Contractor must request clarification
from Engineer before proceeding.

0. Contractor shall comply with specified standards as a minimum quality for the Work
except when more stringent tolerances, codes, or specified requirements indicate higher
standards or more precise workmanship.

P.  Work shall be performed by persons qualified to produce workmanship of specified
quality.

Q. Contractor shall employ its own testing program (type and frequency) to ensure itself
that soil materials meet specification at any intermediate stage of Work. Proposed
testing shall be outlined in Contractor’s QC Plan.

R.  Contractor’s obligation for QC is not superseded or lessened by execution of CQA Plan
and/or testing by CQA representative.
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1.05

1.06

1.07

QUALITY ASSURANCE

CQA will be performed by Owner; Engineer, CQA Representative and/or third party
laboratory retained by Owner in general accordance with the Specifications and CQA
Plan. CQA inspections and testing does not replace Contractor’s obligation, or methods,
for QC.

CQA testing representative will be responsible for on-site and laboratory testing of soils
and fill materials in accordance with CQA Plan.

Owner and Engineer will review Contractor’s QC Plan and progress reports (and those
of the Subcontractors).

Owner will conduct spot-checking of survey control points/data.
FIELD INSPECTION, SAMPLING, AND TESTING

Contractor shall make allowance for testing to be performed and divert equipment
elsewhere during required CQA testing. Contractor shall provide adequate time for
CQA testing when preparing schedules and Work production estimates.

Contractor shall maintain access at all times for Owner, Engineer, and/or CQA
Representative to perform inspection, sampling, and testing.

All Work performed by Contractor shall meet approval of Engineer. Method and
manner of doing the Work will be under control of Contractor.

Frequency of testing for material conformance and field installation are listed in
respective sections of the Specifications.

NOTICES

Additional inspection and tests required due to defective Work or ill-timed notices may
be initiated by Owner or his designated representative and will be at Contractor’s
expense. Contractor shall at no time deny CQA personnel, Engineer, or Owner access to
any Work area, fabrication area, staging area, or any other area associated with the
Work.

There is no provision for claims of delays due to CQA inspection, testing, or sampling.
Should Contractor feel that delays are being incurred due to CQA inspection, testing,
sampling, or other activities, Contractor shall notify Engineer in writing within 7 days of
occurrence, documenting in detail date, time, and CQA activity of each occurrence.
Should Engineer determine that CQA activities are causing delay to Work, corrective
action will be taken.

If any Work should be covered up without prior approval or consent of Engineer, it
must, if required by Engineer, be uncovered for examination. After uncovered Work has
been observed and authorization given by Engineer, Work shall be recovered in
accordance with the Specifications. Cost of uncovering and recovering the Work and
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1.08

any consequential costs shall be born entirely by Contractor regardless of condition of
the Work uncovered. If Work is found to be deficient, Contractor shall expose all Work
that was covered prior to approval, correct any Work that is deficient, and proceed
according to the Specifications. Cost of uncovering deficient Work, correcting deficient
Work, and any consequential costs shall by borne entirely by Contractor.

Contractor shall cooperate with Engineer or independent third party laboratory to furnish
samples of materials, design mixes, equipment, tools, storage, and assistance as required.
Contractor shall also notify Engineer and independent third party twenty-four (24) hours
prior to expected time for operations requiring services.

PROJECT COOPERATION

Provide representatives of Owner, Engineer, and CQA Team access to the Work at all
times and at all locations where Work is in progress to observe and perform
conformance testing in accordance with the CQA Plan.

Allow Owner or Engineer access and time to conduct CQA inspections, sampling and
testing. Frequencies, time, and locations of CQA inspections, sampling, and testing will
follow QC requirements in general, but will ultimately be at Owner or his designated
representative’s discretion. CQA Sampling or testing may include compaction of soils,
soil material properties, and geosynthetic conformance and/or installation.

Allowing Owner or Engineer to perform CQA inspections and testing does not preclude
Contractor from performing QC. Contractor maintains complete responsibility for
quality of Work.

PART 2 - PRODUCTS

(Not Used)

PART 3 - EXECUTION

(Not Used)

END OF SECTION
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FOR CONSTRUCTION

SECTION 01 50 00
TEMPORARY FACILITIES AND CONTROLS

PART 1 - GENERAL

1.01

A

1.02

SUMMARY DESCRIPTION

This Section provides the requirements for temporary facilities and controls for the
Project.

Temporary facilities and controls shall be provided to complete the required Work and to
provide safety and protection of the environment.

This section includes the general requirements for Contractor’s responsibility to divert
storm water flows around Project area, control subsurface and surface seepage flows and
storm water in excavations, borrow areas, and retention basins and protection of the
completed Work. Contractor shall provide sufficient temporary equipment, supply, and
labor to satisfy general intent of this Specification.

SUBMITTALS

Contractor shall prepare and submit a preliminary Construction Work Plan with bid
documents generally indicating construction procedures, equipment, and materials
proposed to accomplish the Work under this Contract.

Contractor shall update and resubmit the Construction Work Plan within 2 weeks of his
receipt of the Notice to Proceed.

Submit shop drawings, product and performance data, and Manufacturer’s certifications
under provisions of Section 01 33 00 Submittals.

Submit to Engineer for approval within 2 weeks after the receipt of the Notice to
Proceed, a Diversion and Storm Water Control Plan for the site.  Diversion and Storm
Water Control Plan shall identify and show the proposed schedule, layout, equipment
and method for removing all water that enters excavations, so as to keep the excavations
dry as to obtain satisfactory subgrade to allow construction of the Work. Diversion and
Storm Water Control Plan shall show method of operation and a complete layout of all
facilities including but not limited to temporary drainage ditches and pipes, wells,
pumps, impoundments, earthen diversion works, and channels to be utilized.

Construct approved diversions and controls for protection of Work prior to its start.

Contractor is solely responsible for adequacy of diversion and control of water and for
protection of Work.
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1.03

1.04

1.05

CONSTRUCTION WORK PLAN

Updated Construction Work Plan shall provide more detail for construction procedures,
equipment, and materials to be used for this Work.

Updated Construction Work Plan shall include details of sequencing and layouts
showing proposed location of temporary construction facilities, material storage areas,
dewatering structures, access roads, fuel and oil and gas facilities, material processing
sites, stockpiles, power requirements, and various equipment and facilities to be used for
the Work under this Contract.

Construction Work Plan shall include sequencing and methods for demolition of
facilities and structures.

Construction Work Plan shall include temporary safety facilities such as signs, lighted
barricades, traffic controls, flagmen, concrete barriers, berms, and high-intensity
lighting.

Construction Work Plan shall include equipment and controls for preventing and
minimizing generation of dust due to operations in construction and materials processing
areas, along haul routes, equipment parking areas, and in waste areas. Plan may consist
of water sprinkling or an equivalent service.

Make corrections to the preliminary Construction Work Plan as required upon receipt of
the Notice to Proceed, incorporating any modifications to construction procedures
developed during time interval.

ACCESS

Owner will provide general access to the site. Contractor shall not construct any staging
areas, temporary facilities; haul roads, or access roads without approval of Owner.
Coordinate with Owner and/or Engineer’s Representative prior to constructing
temporary roads (or widening existing) to resolve conflicts with Plant operations or
design intent.

POWER

Provide and pay for power required for construction trailers, field office space, or any
facilities and equipment utilized to conduct Work. Coordinate supply of power with
Owner.

Contractor shall provide portable temporary electrical power generators as required for
site work involving small tools, dewatering pumps, lighting, and welding equipment.

Contractor shall provide sufficient electric lighting so that all work may be done in a
workmanlike manner when there is not sufficient daylight.
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1.06 TEMPORARY HEAT

A. If temporary heat is required for protection of the Work, Contractor shall provide and
install suitable heating apparatus, shall provide adequate and proper fuel, and shall
maintain heat as required. Costs for temporary heating, cooling, and ventilating required
to execute the Work shall be borne by Contractor.

1.07 CONSTRUCTION WATER

A.  Water for construction purposes will be available from Morgan Lake, near the southwest
corner of the lake. Contractor shall be responsible for construction of a temporary
pumping system (pump, pipe, and appurtenances) and a temporary portable water-truck
loadout tower at Morgan Lake to be used by the Contractor for the duration of
construction. The temporary pumping system and temporary water-truck loadout tower
shall be removed by the Contractor once construction activities have been completed.
The temporary pumping system and water-truck loadout plan must be approved by the

Owner prlor to mstallatlon any—new—eeweyanee—pwﬂg—#em—the—exm}g—submemble

1.08 POTABLE WATER

A.  Contractor shall provide a potable water source at job trailer area for domestic use for
employees and visitors of job trailer. This may include a 5-gallon water bottle dispenser
or 20-ounce water bottles.

B.  Contractor shall be required to maintain a potable water source within close proximity to
each area of Work being performed for employees and visitors to Project area.

1.09 STORM WATER CONTROL

A. Provide for diversion and control of surface and subsurface water at the Site. Flows
shall include water originating upstream of the Work as well as local seepage, run-on
and runoff from adjacent hillside and existing stockpiles.

B.  Contractor shall prepare a Diversion and Storm Water Control Plan that complies with
Owner’s requirements for diversion, containment, and control of site water. Submittals
shall be in accordance with Section 01 33 00.

C.  Contractor shall be responsible for maintenance of temporary control and dewatering
equipment and activities when these activities are operational, including 24-hour
oversight of such activities. Conduct routine inspections of effectiveness of temporary
facilities and equipment maintenance (i.e. berms, pumps, etc.). Re-inspect all facilities
immediately after storms to verify integrity of diversions and controls has not been
compromised.

D. Contractor is responsible for understanding breadth and scope of diversion and, control
of water, on this Project. Contractor shall also understand requirements of this
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Specification as it relates to overall schedule duration of the Project (i.e. monsoon
season, winter rains and snow, etc.).

E.  Protect Work from water runoff and erosion resulting from precipitation. Protection
shall include use of silt fences, sandbags, liner sheets, and berms, as necessary and be in
compliance with Construction Storm Water Pollution Prevention Plan (SWPPP).

F.  If precipitation or runoff damage occurs prior to acceptance by Owner, Contractor shall
repair damaged Work in accordance to these Specifications at no cost to Owner.

G. Protection of Work from surface water (direct or runoff) shall take priority. Improperly
protected Work that becomes damaged, compromised, or otherwise unusable shall be
repaired or replaced at no cost to Owner.

H.  Contractor shall be aware of precipitation events, which can reasonably be expected, and
of drainage courses within and around the site.

l. Contractor shall employ a construction strategy and sequence of activities that minimize
the adverse consequences of precipitation.

J. Contractor shall be required to manage accumulated water if construction activities
create ponding areas. Managing these surface water accumulations and/or protecting the
Work are required through the use of temporary sump pumps and pipes.

K.  Use of berms or sandbags to divert water may be required to protect Work.

L.  Streamflow records are relevant for flows occurring at the project site. Annual rainfall
data from local or state Climatology offices or applicable United States Geological
Surveys may be useful in evaluating potential time of year and magnitude of rainfall and
runoff.

M.  Protect all ongoing and completed work from operating and storm water flows.

Before construction activities begin, sufficient equipment shall be available on-site to
assure that operation and adequacy of diversion, and/or control system can be
continuously maintained. Contractor shall be responsible for providing sufficient remote
power supply(s) (i.e. generator) where an electrical source is deemed not practical.

O. Contractor is required to own, rent, or purchase all necessary equipment and materials to
satisfy the intent of this Specification.

P.  Perform all permanent construction in areas free from water. During and after periods of
rain, intermittent stream or flows may be expected. Contractor is solely responsible for
protection of Work against damage or delay from water flow.

Q.  Furnish, install, maintain, and operate all necessary equipment for removal of water from
various parts of the Site.

R.  Perform diversion control before execution of all Work.
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S.  Dispose of water in a manner that does not cause damage to public or private property
and is consistent with regulatory and Owner requirements. Coordinate discharge points
with Owner prior to diverting.

1.10 EROSION CONTROL

A. Surface drainage from cuts and fills within the construction limits, whether or not
completed, and from borrow and waste disposal areas, shall be graded to control erosion.
Temporary control measures shall be provided and maintained until permanent drainage
facilities are completed and operative.

111 PROTECTION OF LAND AREAS

A.  Except for any work or storage areas and access routes specifically assigned for use of
Contractor under this Contract, land areas outside the limits of permanent Work
performed under this Contract shall be preserved in their present conditions.

1.12 PROTECTION OF WATER RESOURCES

A.  Contractor shall control the disposal of fuels, oils, bitumens, acids, or other harmful
materials, both on and off work areas, and shall comply with applicable Federal, State,
County and Municipal laws concerning pollution of rivers and streams while performing
work under this Contract. Special measures shall be taken to prevent chemicals, fuels,
oils, greases, and bituminous materials from entering public waters.

1.13 WASTE DISPOSAL

A. Any waste material resulting from Work under this Contract, which is dumped in
unauthorized areas, shall be removed by Contractor, and area restored to condition of
adjacent undisturbed areas. Where directed, contaminated ground shall be excavated,
disposed of as approved, and replaced with suitable fill materials, all at expense of
Contractor.

B.  Contractor shall provide a means of collecting and removing all debris, trash, and
construction wastes from the site. Owner is not responsible for providing a dumpster.

C. Waste material and construction debris shall be disposed of at an appropriate off-site
landfill.

1.14 BURNING

A.  Burning of materials will not be allowed on site without prior approval by Owner.

B.  Air pollution restrictions applicable to this Project shall conform to all Federal, State,
and County regulations.

1.15  WORKLIMITS

A.  Confine apparatus, equipment, storage of materials, and operation of workmen to limits
indicated by law, ordinances, permits, or as directed by Owner.

FCC06814 12/14/36/22/2018

60566008.015000 01 50 00-5 Rev. 18



B.  Avoid unreasonably encumbering premises with materials or equipment.
C.  Avoid interfering with Owner’s operations.

D. Do not conduct construction activities that present a hazard to Owner’s personnel and
equipment or to the public.

E.  Use existing roads whenever possible. Widening and/or improving existing dirt access
roads may be conducted upon approval of Owner.

F.  Minimize construction of new roads.
G. Keep site neat, tidy, and free of waste materials or rubbish.

H.  If existing facilities become damaged by Contractor, Contractor shall pay all expenses to
repair or replace such facilities to satisfaction of Owner, at no cost to Owner.

1.16 JOB TRAILERS
A.  Contractor shall provide one (1) job trailer for this Project at the Project site.

1.  Job Trailer shall be designated for Contractor and subcontractors and include
sufficient area for a conference table to accommodate approximately 20 people.

2. Job Trailer will be used for project meetings for on-site personnel, including
representatives of Owner, CM, and Engineer.

3. Contractor shall provide conference call equipment within the conference room
area provided in Job Trailer. It is Contractor’s responsibility to procure and make
available to all personnel assigned to Project, including Owner, CM, and
Engineer’s representative, a conference call service to be utilized for duration of
Project.

B.  Contractor shall provide one (1) job trailer, separate from the Contractor’s trailer and for
exclusive use by the Owner, CM, and Engineer, for this Project. Trailer shall be a
minimum of 200 square feet of floor space, have a linoleum or tiled floor, and have at
least one enclosed office room and one additional common room. Contractor shall meet
following requirements for Owner/CM/Engineer job trailer:

1. Trailer shall be watertight and weatherproof.
2. Trailer shall include screened windows and a solid door with a lock and three keys.
3. Trailer shall be provided with electrical services for the duration of the Project.

4.  Trailer shall have the necessary equipment to maintain a temperature of 72 degrees
Fahrenheit under all conditions.

5. Trailer shall have sanitary facilities, and fresh drinking water (bottled or water
cooler).
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6.  Trailer shall be equipped, at a minimum, with the following:

a.  Three (3) 30-inch by 60-inch desks with drawers, two (2) lockable file
cabinets and three (3) padded office chairs.

b.  One (1) 42-inch by 72-inch drafting table with stool.
c.  One (1) 8-foot table.
d.  Six (6) additional chairs.

e. One (1) 6-foot by 3-foot (minimum dimensions) steel utility shelving,
assembled.

f. One (1) 4-foot by 6-foot wall mounted dry erase board.
g.  One (1) clothes rack or closet with hangers.
h.  One (1) first aid Kit.

I. One (1) fire extinguisher, non-toxic, dry chemical, meeting U.L. for Classes
A, B, and C fires.

J. Two (2) wastepaper baskets.

k.  Two (2) recycle bins.

l. One (1) refrigerator with a minimum of 3 cubic feet of freezer space.
m.  One (1) microwave oven.

7. Trailer shall be set up, equipped, and made ready for use prior to beginning of
other Work on Project, and shall remain for at least seven (7) days after final
acceptance of Work or until all field records pertinent to Project have been
completed. Trailer shall be maintained in good condition and appearance by
Contractor for duration of Project and shall then be removed upon satisfaction of
above-listed requirements.

C. Contractor shall provide buildings or shelters for material and supply storage for
protection against elements, theft or other damage at site as required. Provide buildings
of sufficient size and so arranged or partitioned to provide security for their contents and
provide ready access for inspection and inventory.

1.17 TEMPORARY LIGHTING

A. Contractor shall provide and maintain lighting for general construction purposes, as
necessary.

B.  Contractor shall provide and maintain lighting for general safety at 24-hour manned
pump locations, hazards adjacent to access roads and as otherwise necessary.
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1.18

TEMPORARY TOILETS

A. Provide adequate chemical toilet and hand washing facilities for all personnel and
visitors. Number of facilities shall be a minimum of two or as required by federal and
state Safety and Occupational Standards for total number of personnel on-site plus two
Owner’s or Engineer’s representatives, whichever is greater.

B.  Keep toilets in sanitary condition and schedule routine maintenance.

C.  Remove toilet facilities upon completion of the Work and disinfect the premises.

1.19 PETROLEUM PRODUCTS

A.  Contractor is responsible for providing their own fuel and dispensing equipment/service.

B.  Store and dispense fuel, lubricating oils, and chemicals in such a manner as to prevent or
contain spills, and prevent said materials from reaching local streams or groundwater.
Portable fuel storage tanks shall have secondary containment sufficient to contain 125%
of contents. Petroleum storage facilities shall be appropriately marked with signs and
placards. Contractor is responsible for obtaining any necessary permits and preparing
any necessary plans, such as Spill Prevention Control and Countermeasures (SPCC)
Plan, associated with petroleum products.

C.  Contractor shall fuel construction equipment from portable storage tanks and/or tanker
trucks in a location and manner so as to prevent spill and run-off of fuel during fuel
transfer.

D. In the event a petroleum product spill occurs, Contractor shall notify Owner
immediately. Owner/Contractor shall then discuss requirements and responsibility for
reporting spill to the appropriate authorities.

E.  Dispose of waste in accordance with State and local regulations.

F.  Keep Material Safety Data Sheets (MSDS) on file at the site for all petroleum products
and other hazardous materials. All MSDS sheets must be submitted to Owner per the
Four Corners Power Plant site specific procedures.

1.20 SITE SECURITY

A.  Contractor is responsible for security of equipment and products on-site. Provide
temporary fencing to secure Work area.

B.  Contractor shall provide phone communications necessary for emergency contact.

1.21 PHONE

A.  Contractor is responsible for provide land-line telephone service for entire period from
start of construction to final completion. Coordinate supply of phone service with
Owner.

FCC06814 12/14/16/22/2018

60566008.015000 01 50 00-8 Rev. 18



1.22 RAIN GAUGE AND WEATHER MONITORING

A.  Contractor is responsible for provide a rain gauge and weather monitoring equipment to
track rain events for SWPPP compliance, for reporting weather conditions in daily field
reports, or for other activities as necessary.

1.23 POST-CONSTRUCTION CLEAN-UP OR OBLITERATION

A.  Contractor shall, unless otherwise instructed in writing by Owner, obliterate all signs of
temporary construction facilities, such as haul roads, work areas, service areas,
structures, stockpiles of excess or waste materials and other vestiges of construction
prior to final acceptance of the Work.

1.24 CLEAN-UP

A. During the Work, Contractor shall be responsible on a daily basis sanitary and physical
cleanliness of area affected by its Work. All debris, tools, hoses, ladders, and unused
construction materials shall be gathered up by end of each shift, and wasted or stored in
proper areas.

B.  Because other Contractors are working concurrently and since Plant maintenance and
overhaul Work is being done 24 hours a day, it is mandatory that these Work areas be
kept continuously clean and orderly to prevent accidents or unwarranted use of material,
tools, etc. that are for use in the Work.

C.  Upon completion of the Work, area shall be cleared of all equipment, surplus material,
and debris; such material shall be disposed of in manner approved by Owner.

D. Contractor’s Work shall be subject to stoppage by Owner if Contractor does not correct
any “housekeeping” deficiencies or violations to satisfaction of Owner within 24 hours
of receipt from notification of such deficiencies or violations.

E.  Contractor shall provide a means of collecting and removing all debris, trash, and
construction rubble from the site. Owner is not responsible for providing a dumpster.

PART 2 - PRODUCTS

(Not Used)

PART 3 - EXECUTION

(Not Used)

END OF SECTION
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FOR CONSTRUCTION

SECTION 01 57 23

CONSTRUCTION SWPPP

PART 1 - GENERAL
1.01 SUMMARY DESCRIPTION

A.  This section summarizes general requirements of Construction Storm Water Pollution
Prevention Plan (SWPPP). Contractor shall comply with terms and conditions of
National Pollutant Discharge Elimination System (NPDES) General Permit for Storm
water Discharges for Construction General Permit Activity (Construction General
Permit) as regulated by Environmental Protection Agency (EPA). Under provisions of
that permit, Contractor is designated as “Permittee” and responsible for providing
necessary material and for taking appropriate measures to minimize pollutants in storm
water runoff from the Project. Contractor shall obtain a permit for any discharge that is
to Waters of the U.S., and comply with the requirements of permit. Intent of the
Construction SWPPP on this Project will be to minimize potential of sediment (impacted
and non-impacted) from leaving the site using reasonable engineering controls.

B.  Contractor shall include all material, labor, equipment and other permits and incidental
costs related to:

1.  Preparing, updating and revising the SWPPP.

2. Installing and maintaining all structural and non-structural items chosen by
Contractor to comply with the construction SWPPP.

3. Clean-up and disposal costs associated with clean-up and repair following storm
events or Contractor caused spills on the Project.

4, Implementing and maintaining Best Management Practices (BMP) as approved by
Engineer and Owner.

5. Filing the Notice of Intent (NOI) and Notice of Termination (NOT) in accordance
with the NPDES General Permit.

C.  All necessary SWPPP controls and BMPs must be implemented prior to commencement
of any construction activity.

1.02 SUBMITTALS

A.  Submit to Engineer and Owner, no later than ten (10) working days before submitting to
EPA the following:

1.  NOI to be covered by NPDES General Permit, including certifications of
signature.
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2. SWPPP for the Project, including certification of signature. Plan shall include
Contractor's proposed temporary means for storm water control during all phases
of construction and include storm water pumping/retention plans, and other site
BMP’s for pollution prevention.

Submit, at least 2 weeks prior to mobilization; completed and signed NOI form to EPA,
Region 9.C. Submit to Engineer, as part of the Construction SWPPP a construction site
inspection report template that includes the following:

1. Inspection scope.
2. Inspector qualifications.
3. Observations of SWPPP non-compliance and corrective steps taken.

4.  Certificate of Compliance with SWPPP and the NPDES General Permit for Storm
water Discharge in the event of no incidents.

Submit site inspection reports each month, at a minimum, throughout the Contract
duration.

Submit to Engineer, upon Project completion the Notice of Termination (NOT) of
coverage under NPDES General Permit.

PART 2 - PRODUCTS

(Not Used)

PART 3 - EXECUTION

3.01 GENERAL
A. The SWPPP must be prepared and maintained according to current NPDES
requirements to obtain NPDES permit coverage for storm water discharges.
B. Plan shall be implemented at beginning of the Project and maintained throughout Project
until final acceptance is granted by Owner.
C. Contractor’s work activities shall not interfere with or compromise SWPPP controls at
any time.
D.  Contractor’s approach to Work and methodologies shall minimize downstream impact
from sediment.
END OF SECTION
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FOR CONSTRUCTION

SECTION 01 57 26
DUST CONTROL

PART 1 - GENERAL
1.01 SUMMARY DESCRIPTION
A.  Contractor shall conduct operations and maintain the Project site so as to minimize
generation and dispersion of dust. Visible dust criterion may suggest safety and health
hazards are present. Specific elevated air sampling results for particulate shall require
implementation of dust control.
1.02 SUBMITTALS
A.  Submit, within 2 weeks after receipt of Notice to Proceed, a Dust Control Plan. Plan
shall include equipment, materials, and methods to control and suppress general dust
particulates in accordance with the Contract Documents.
1.03 APPLICABLE STANDARDS
A. OSHA, Department of Labor; 29 CFR Part 1926 — Safety and Health Regulations for
Construction.
PART 2 - PRODUCTS
2.01 WATER
A. Contractor shall provide a construction water supply source for dust control in
accordance with Section 01 50 00, “Temporary Facilities and Controls”.
2.02 SUPPRESSANTS
A.  Contractor shall obtain Engineer’s approval prior to use of any suppressant other than
water for dust control. Contractor shall provide details of manufacturer recommendation
as to rate of application (sample submittal, manufacturer technical literature).
PART 3 - EXECUTION
3.01 EARTHWORK
A.  Contractor shall provide dust control during demolition activities.
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B.  When applying water for dust control, use equipment consisting of one or more hand
held hoses, trucks equipped with spray bars, or truck-mounted water cannons with
adjustable spray nozzle. Spray must provide complete coverage to wet the disturbed
area. Other methods proposed for controlling the application of water shall be approved
by Engineer.

C. If dust control measures are implemented and generation of dust persists, Contractor
shall implement additional dust control measures in accordance with OSHA guidelines.

3.02 HAUL ROADS

A.  Contractor shall implement dust control means to minimize or suppress airborne dust
clouds created by operation of heavy equipment and trucks.

B. Dust Control of the Ash Haul Road will be the responsibility of the Ash Haul
Contractor. All other site access roads used by Contractor shall be controlled for dust by
Contractor.

C.  Controls shall consist of one or more of the following controls:

1.  Routine water application by mobile water trucks
2. Environmentally safe dust suppressants
3. Gravels
D.  Contractor may use alternate methods of dust control upon approval by Engineer.
END OF SECTION
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FOR CONSTRUCTION

SECTION 01 60 00

PRODUCT REQUIREMENTS

PART 1 - GENERAL

1.01 SUMMARY DESCRIPTION

A. This section covers procurement, documentation, and warranty information for all

permanent materials and equipment furnished by Contractor.
1.02 SUBMITTALS

A. Product Data or Shop Drawings for all materials and equipment provided or installed
shall be submitted according Section 01 33 00 Submittals.

B.  Submit all Requests for Substitution within 14 days of Notice to Proceed.

1.03 SECTION INCLUDES

A.  Transportation and Handling

B.  Storage and Protection

C.  Product Options

D.  Substitutions

E.  Spare Parts

1.04 TRANSPORTATION AND HANDLING

A.  Transport and handle products in accordance with Manufacturer’s instructions.

B.  Promptly inspect shipments to assure that products comply with requirements, product
quantities are correct, and products are undamaged.

C.  Provide equipment and personnel to handle products by methods to prevent soiling,
disfigurement, or damage.

D. Contractor has total responsibility to schedule, follow up, and prepare for delivery,
off-loading, and storage of materials. Mishandled and/or damaged materials will be
rejected by Owner at Contractor’s expense.

1.05  STORAGE AND PROTECTION

A. Indoor storage for materials and equipment will not be provided by Owner. Contractor

shall supply appropriate facilities for proper storage of all materials and equipment.
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B.  Store and protect products in accordance with Manufacturer’s instructions, with seals
and labels intact and legible.
C.  For exterior storage of fabricated products, place on sloped supports, above ground.
D. Cover products subject to deterioration from ultraviolet light or weather with impervious
sheet covering.
E.  Provide ventilation to avoid condensation.
F.  Store loose granular materials on solid flat surfaces in a well-drained area and prohibit
mixing with foreign matter.
G.  Arrange storage of products to allow access for inspection.
H.  Periodically inspect to assure products are undamaged and are maintained under
specified conditions.
l. Do not stack geosynthetic materials more than two high to maintain integrity of product
and allow for safe inspection of lot/roll numbers.
1.06 PRODUCT OPTIONS
A.  Products specified by reference standards or by description only:
1.  Any product meeting those standards or description.
B.  Products specified by naming one or more manufacturers:
1.  Products of manufacturers named and meeting Specifications. No options or
substitutions allowed.
C. Products specified by naming one or more manufacturers with a provision for
substitutions:
1. Submit a Request for Substitution for any manufacturer not named.
1.07 SUBSTITUTIONS
A.  Engineer will consider requests for substitutions only within fifteen (15) days after the
Notice to Proceed.
B.  Substitutions may be considered when a product becomes unavailable through no fault
of Contractor.
C.  Substitution Submittal Procedure:
1. Submit electronically a Request for Substitution for each item. Limit each request
to one proposed substitution.
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2. Submit shop drawings, product data, and certified test results attesting to proposed
product equivalence. All deviations from Specifications or specified product(s)
must be noted. Request for Substitutions that contain deviations from
Specifications that are not noted may be rejected immediately without further
review.

3. Submit statement from manufacturer on manufacturer’s letterhead that product is
suitable for intended purpose.

4.  Engineer will respond, in writing, of decision to accept or reject request. Typically
this response will be provided within 14 days of request.

1.08 SPARE PARTS:

A. Provide spare parts for Products as specified in individual technical specification
sections.

B. Pack spare parts to protect them during storage. Tag spare parts and containers to
clearly identify them in accordance with Contractor’s parts numbering system as
reviewed by Engineer’s Representative. All parts shall be cross-referenced to their
applicable Specification Section.

PART 2 - PRODUCTS

(Not Used)

PART 3 - EXECUTION

(Not Used)

END OF SECTION
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FOR CONSTRUCTION

SECTION 01 71 13

MOBILIZATION

PART 1 - GENERAL

1.01

A

1.02

SUMMARY DESCRIPTION

This section provides general requirements for mobilization and demobilization to the
Project site.

SUBMITTALS

Contractor shall prepare a written Mobilization Plan within 14 days of Notice to Proceed
that includes equipment list and schedule for mobilization, laydown yards for materials
and supplies, temporary trailers, construction water retention ponds and/or tanks, etc.
Plan should include at least one drawing showing locations. Plan will be reviewed by
Owner, CM, and Engineer for approval.

PART 2 - PRODUCTS

(Not Used)

PART 3 - EXECUTION

3.01

A

GENERAL

Upon receipt of notice to proceed (within the time limit as required by Contract
Agreement), Contractor shall furnish, mobilize, and materials, equipment, temporary
facilities, and construction plants (of which are either explicitly identified in these
Specifications or at Contractor’s discretion and approach) as are necessary for
successful completion of the Work. Mobilization as defined by the Contract shall also
mean Contractor is on-site with sufficient quantity of labor and operators to commence
Work.

Contractor shall also install, operate, and maintain temporary works and equipment
throughout the period of construction. All applicable temporary works, such as
sanitation facilities, shall fully comply with rules and regulations of Owner, plant,
and/or government agency having jurisdiction. Equipment for clearing, grading,
earthwork, and construction of access roads necessary for temporary works, if any, shall
be included as mobilization.

As required by Owner, Contractor shall also obtain any permits (heavy haul, air
emissions, dust, etc.) necessary to complete the Work prior to mobilization.
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D.  Contractor shall include as part of mobilization, all typical and special equipment that is
reasonably identified as necessary to complete the work. Contractor shall exercise
diligence in identifying and mobilizing correct piece(s) of equipment to perform work as
intended and within schedule.

E. Contractor shall coordinate location of each temporary facility, equipment yard, and
material laydown area with Owner prior to mobilization.

F. Contractor shall provide Owner with a list of all materials/chemical to be brought
on-site along with chemical Safety Data Sheets (SDSs). All materials/chemicals shall
be pre-approved by Owner prior to mobilization to the site.

G.  Demobilization by Contractor or its subcontractors shall not be allowed until the punch
list at the end of the project has been satisfied by Owner, CM, and Engineer and a final
walk-through and acceptance of work has been conducted. Once Owner acceptance is
obtained by Contractor, Contractor shall completely demobilize from the site within
14 days.

END OF SECTION
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FOR CONSTRUCTION

SECTION 01 77 00

CONTRACT CLOSEOUT

PART 1 - GENERAL

1.01 RELATED DOCUMENTS:
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.
1.02 SUMMARY:
A. Section includes administrative and procedural requirements for contract closeout,
including, but not limited to, the following:
1.  Substantial Completion procedures.
2.  Starting and testing of systems.
3. Required record documents.
4.  Final completion procedures.
5. Warranties.
6.  Final cleaning.
7. Repair of the Work.
8.  Specific closeout and special cleaning requirements for the Work in those
Sections.
1.03 SUBMITTALS:
A.  Submit the following shop drawings in accordance with Section 01 33 00, “Submittals”.
1.  Product Data: For cleaning agents.
2. Contractor's List of Incomplete Items: Initial submittal at Substantial Completion.
3. Certified List of Incomplete Items: Final submittal at Final Completion.
4.  Certificate of Insurance: For continuing coverage.
5. Schedule of Maintenance Material Items: For maintenance material submittal
items specified in other Sections.
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1.04 SUBSTANTIAL COMPLETION PROCEDURES:

A. Contractor's List of Incomplete Items: Prepare and submit a list of items to be
completed and corrected (Contractor's punch list), indicating value of each item on the
list and reasons why the Work is incomplete.

B.  Submittals Prior to Substantial Completion: Complete the following a minimum of
10 days prior to requesting inspection for determining date of Substantial Completion.
List items below that are incomplete at time of request.

1.  Submit closeout submittals specified in other Division 01 Sections, including
project record (as-built) documents, operation and maintenance manuals, final
completion construction photographic documentation, damage or settlement
surveys, land surveys, and similar final record information.

2. Submit closeout submittals specified in individual Divisions 02 through 40
Sections, including specific warranties, maintenance service agreements, final
certifications, and similar documents.

3. Submit maintenance material submittals specified in individual Divisions 02
through 40 Sections, including tools, spare parts, extra materials, and similar
items, and deliver to location designated by Owner.

a.  Schedule of Maintenance Material Items: Prepare and submit schedule of
maintenance material submittal items, including name and quantity of each
item and name and number of related Specification Section. Obtain
Engineer's signature for receipt of submittals.

4.  Submit test/adjust/balance records.
5. Submit changeover information related to Owner's operation and maintenance.

C.  Procedures Prior to Substantial Completion: Complete the following a minimum of
10 days prior to requesting inspection for determining date of Substantial Completion.
List items below that are incomplete at time of request.

1. Advise Owner of pending insurance changeover requirements.
2. Complete startup and testing of systems and equipment.

3.  Perform preventive maintenance on equipment used prior to Substantial
Completion.

4.  Instruct Owner's personnel in operation, adjustment, and maintenance of products,
equipment, and systems.

5. Terminate and remove temporary facilities from Project site, along with
construction tools, and similar elements.
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6.  Remove labels that are not permanent labels.
7. Complete final cleaning requirements, including touchup painting.

8.  Touch up and otherwise repair and restore marred exposed finishes to eliminate
visual defects.

9.  Provide complete set of Record (As-builts) Drawings to the Owner and Engineer.

D. Inspection: Submit a written request for inspection to determine Substantial Completion
a minimum of 10 days prior to date the work will be completed and ready for final
inspection and tests. On receipt of request, Engineer will either proceed with inspection
or notify Contractor of unfulfilled requirements. Engineer will prepare the Certificate of
Substantial Completion after inspection or will notify Contractor of items, either on
Contractor's list or additional items identified by Engineer, that must be completed or
corrected before certificate will be issued.

1.  Reinspection: Request reinspection when the Work identified in previous
inspections as incomplete is completed or corrected.

2. Results of completed inspection will form the basis of requirements for final
completion.

1.05 STARTING OF SYSTEMS:

A. Conform to the requirements of Sections 01 78 23, “Operation and Maintenance Data”
and 01 78 25, “Plant Testing Startup and Commissioning”.

B.  Coordinate schedule for start-up of various equipment and systems. Notify Owner, CM,
and Engineer 7 days prior to start-up of each item.

C.  Verify each piece of equipment or system has been checked for proper lubrication, drive
rotation, belt tension, control sequence, and for conditions which may cause damage.
Verify tests, meter readings, and specified electrical characteristics agree with those
required by equipment or system manufacturer. Verify wiring and support components
for equipment are complete and tested.

D. Execute start-up under supervision of applicable manufacturer's representative in
accordance with manufacturers’ instructions. When specified in individual specification
Sections, require manufacturer to provide authorized representative to be present at site
to inspect, check, approve equipment or system installation prior to start-up, to supervise
placing equipment or system in operation, and to train the Owner’s staff.

E. Submit a written report in accordance with Section 013300, “Submittals” that
equipment or system has been properly installed and is functioning correctly.
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1.06

1.07

1.08

DEMONSTRATION AND INSTRUCTIONS:

Conform to the requirements of Sections 01 78 23, “Operation and Maintenance Data”
and 01 78 25, “Plant Testing Startup and Commissioning”.

Utilize operation and maintenance manuals as basis for instruction. Review contents of
manual with Owner's personnel in detail to explain all aspects of operation and
maintenance. Demonstrate start-up, operation, control, adjustment, trouble-shooting,
servicing, maintenance, and shutdown of each item of equipment at agreed time, at
equipment location. Prepare and insert additional data in operations and maintenance
manuals when need for additional data becomes apparent during instruction.

TESTING, ADJUSTING AND BALANCING:

Contractor shall appoint, employ, and pay for services required by independent firm(s)
to perform testing, adjusting, and balancing of newly installed equipment. Adjust
operating equipment to ensure smooth and unhindered operation.

Provide reports to Owner and Engineer indicating observations and results of tests and
indicating compliance or non-compliance with requirements of Contract Documents.

PROJECT RECORDS DOCUMENTS

Contractor shall record any actual revisions to the Work and maintain one set of the
following Project Record (as-builts) Documents on Site:

1.  Contract drawings, specifications, and addenda.

2. Change orders, field orders, and other written notices.
3. Shop drawings, product data, and samples.

4.  Records of surveying and layout Work.

5. Project record drawings.

Contractor shall record information on Project Record Documents concurrent with
construction progress and store these documents separately from documents used for
construction.

1. Owner will supply a set of Contract Drawings. Contractor shall mark thereon all
revisions as the Work progresses in order to produce a set of as-bulit drawings.
Contractor shall note any changes made during construction by any of Contractor's
forces or those of any Subcontractors.

2. Contractor shall dimension the locations of buried or concealed Work, especially
piping and conduit, with reference to exposed structures. Contractor shall
dimension installed locations of concealed service lines on the Site or within
structure by reference from the centre line of the service to the structure column
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lines, or other main finished faces, or other structural points which are easily
identified and located in the finished Work.

3. Certificates of Substantial Completion shall not be issued until as-built drawings
are complete and submitted, and Contractor has satisfied all requirements for
Substantial Completion of the Work.

C.  For Project Record Documents and Record Shop Drawings, Contractor shall legibly
mark each item to record actual construction including:

1.  Field changes of dimensions and details. Measured horizontal and vertical
locations of underground utilities and appurtenances, referenced to permanent
surface improvements. Measured locations of internal utilities and appurtenances
which are concealed in construction, referenced to visible and accessible features
of the Work. Record location of concealed mechanical services and electrical
main feeders, junction boxes and pullboxes.

2. Changes in the Work caused by Site conditions, or originated by Owner, Engineer,
Contractor, Preselected Equipment Vendors, or Subcontractors and by addenda,
supplemental drawings, Site instructions, supplementary instructions, change
orders, correspondence, and directions of any regulatory authorities.

D. Upon completion of the Work, Contractor shall prepare two CD-ROM sets of Record
Documents, Record Shop Drawings, and an index in an electronic format compatible
with plant CD-ROM record standards. All record drawings are to be provided
electronically in both AutoCAD (version 2016 or earlier) and Adobe Acrobat PDF
(latest version). CD-ROM index shall identify the Owner’s project number, project
name, and Contract number and contents of each CD in the following format:

1. Index shall include the following columns of information for each Record Shop
Drawing:

a.  CD number.

b.  Specification Section number.

c.  Specification title.

d.  Shop drawing transmittal number.

e.  Shop drawing equipment description including Preselected Equipment
Vendor and Supplier.

2. Index shall be generated using Microsoft Excel software. A copy of the electronic
file shall be furnished to Owner.

3. Contractor shall remove Engineer seal from all documents.

E.  Submit Record Documents to Engineer as defined in Section 01 33 00.
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1.09

EQUIPMENT INVENTORY SPREADSHEET

A.  As part of Owner’s asset management program, Contractor shall complete all fields for
equipment inventory file for each piece of equipment and device provided under this
Contract, as a requirement for Substantial Completion. Owner will provide an electronic
format of the equipment inventory spreadsheet on a CD to Contractor.

1.10 EQUIPMENT PREVENTATIVE MAINTENANCE SPREADSHEET

A.  As part of Owner’s asset management program, Contractor shall complete all fields for
each piece of equipment and device provided under this Contract, as a requirement for
Substantial Completion. Contractor shall transfer all of manufacturer’s recommended
preventative maintenance tasks and frequencies into the spreadsheet. Owner will
provide an electronic format of the equipment inventory spreadsheet on a CD to
Contractor.

111 PROTECTING INSTALLED CONSTRUCTION:

A. Protect installed Work and provide special protection where specified in individual
specification sections. Provide temporary and removable protection for installed
products. Control activity in immediate work area to prevent damage.

1.12 SPARE PARTS AND MAINTENANCE PRODUCTS:

A.  Furnish spare parts, maintenance, and extra products in quantities specified in individual
specification sections. Deliver to Project site and place in location as directed by Owner.

B.  Coat parts to protect from moisture.

C. Crate in containers designed for prolonged storage suitable for handling with hoisting
equipment containers: palletized.

D.  Stencil on containers:

1. Manufacturer/supplier name.
2. Unit name.
3. Spare part name.
4.  Manufacturer catalogue number.
5. Other identifying information.
6.  Precautionary information.
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1.13 FINAL COMPLETION PROCEDURES:

A.  Submittals Prior to Final Completion: Before requesting final inspection for determining
final completion, complete the following:

1. Submit a final Application for Payment according to Section 01 20 00 "Price and
Payment Procedures”.

2.  Certified List of Incomplete Items: Submit certified copy of Engineer's
Substantial Completion inspection list of items to be completed or corrected
(punch list), endorsed and dated by Engineer. Certified copy of the list shall state
that each item has been completed or otherwise resolved for acceptance. Submit
completed punch list to Engineer as defined in Section 01 33 00.

3. Certificate of Insurance: Submit evidence of final, continuing insurance coverage
complying with insurance requirements.

B. Inspection: Submit a written request for final inspection to determine acceptance a
minimum of 10 days prior to date the work will be completed and ready for final
inspection and tests. On receipt of request, Engineer will either proceed with inspection
or notify Contractor of unfulfilled requirements. Engineer will prepare a final Certificate
for Payment after inspection or will notify Contractor of construction that must be
completed or corrected before certificate will be issued.

1.  Reinspection: Request reinspection when the Work identified in previous
inspections as incomplete is completed or corrected.

1.14 LIST OF INCOMPLETE ITEMS (PUNCH LIST):

A. Organization of List: Include name and identification of each location and area affected
by construction operations for incomplete items and items needing correction including,
if necessary, areas disturbed by Contractor that are outside the limits of construction.

1.  Organize items applying to each location by major element, including categories
for equipment and piping systems. Include the following information at the top of
each page:

a.  Project name.
b.  Date.
c.  Name of Engineer.
d.  Name of Contractor.
e.  Page number.
2. Submit list of incomplete items in the following format:
a.  MS Excel electronic file. Engineer will return annotated file.
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1.15

C.

SUBMITTAL OF PROJECT WARRANTIES:

Time of Submittal: Submit written warranties on request of Engineer for designated
portions of the Work where commencement of warranties other than date of Substantial
Completion is indicated, or when delay in submittal of warranties might limit Owner’s
rights under warranty.

Organize warranty documents into an orderly sequence based on the table of contents of
Contract Documents.

1.  Bind warranties in heavy-duty, three-ring, vinyl-covered, loose-leaf binders, with
thickness as necessary to accommodate contents. ldentify each binder on the front
and spine with typed or printed title "WARRANTIES," Project name, and name of
Contractor.

2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty.
Mark tab to identify the product or installation. Provide a typed description of
product or installation, including name of product and name, address, and
telephone number of Installer.

Provide copies of each warranty to include in operation and maintenance manuals.

PART 2 - PRODUCTS

2.01

A

MATERIALS:

Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or
fabricator of surface to be cleaned. Do not use cleaning agents that are potentially
hazardous to health or property or that might damage finished surfaces.

PART 3 - EXECUTION

3.01 FINAL CLEANING:
A.  General: Perform final cleaning in accordance with other Sections.
B.  Construction Waste Disposal: Comply with waste disposal requirements in accordance
with Section 01 50 00, “Temporary Facilities and Controls”.
3.02 REPAIR OF THE WORK:
A. Complete repair and restoration operations before requesting inspection for
determination of Substantial Completion.
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B. Repair or remove and replace defective construction. Repairing includes replacing
defective parts, refinishing damaged surfaces, touching up with matching materials, and
properly adjusting operating equipment. Where damaged or worn items cannot be
repaired or restored, provide replacements. Remove and replace operating components
that cannot be repaired. Restore damaged construction and permanent facilities used
during construction to specified condition.

1.  Touch up and otherwise repair and restore marred or exposed finishes and
surfaces. Replace finishes and surfaces that that already show evidence of repair
or restoration.

a. Do not paint over "UL" and other required labels and identification,
including mechanical and electrical nameplates. Remove paint applied to
required labels and identification.

2. Replace parts subject to operating conditions during construction that may impede
operation or reduce longevity.

3.03 ADJUSTING:

A.  Adjust operating products and equipment to ensure smooth and unhindered operation.

END OF SECTION
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FOR CONSTRUCTION

SECTION 01 78 23
OPERATION AND MAINTENANCE DATA

PART 1 - GENERAL

1.01 DESCRIPTION:

A.  Section includes procedural requirements for providing, compiling, and submitting

operation and maintenance data required for this project.
1.02 SUMMARY:
A.  Section includes administrative and procedural requirements for preparing operation and
maintenance manuals, including the following:
1.  General contents of data.
2.  Specific data for each equipment and system.
3. Assembly.
1.03 DEFINITIONS:

A. System: An organized collection of parts, equipment, or subsystems united by regular
interaction.

B.  Subsystem: A portion of a system with characteristics similar to a system.

1.04 SUBMITTALS:

A. O&M Manual Content: Operations and maintenance manual submittal requirements are
specified in individual Specification Sections for the Products for which they must be
supplied. Submit reviewed manual content formatted and organized by this Section and
as defined in Section 01 33 00. Engineer will comment on whether content of operations
and maintenance submittals are acceptable. Where applicable, clarify and update
reviewed manual content to correspond to revisions and field conditions.

B. Initial O&M Manual: Submit draft copy of each manual as defined in Section 01 33 00.
Engineer will comment on whether general scope and content of manual are acceptable.

C.  Pre-Final Manual Submittal: Submit 2 copies of each manual in final form prior to
requesting inspection for Substantial Completion and as defined in Section 01 33 00.
Engineer will return one copy with comments. Contractor to correct or revise each
manual to comply with Engineer’s comments.

D.  Submit four (4) copies of each corrected manual as a final manual within 15 days of
receipt of Engineer’s comments and prior to commencing startup, commissioning,
and/or training.
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1.05

1.06

1.07

After acceptance, deliver one electronic copy to Engineer.
FORMAT (HARDCOPY):
Prepare data in the form of an O&M instructional manual.

Binders: Commercial quality, 8-1/2 x 11-inch three-hole post type binders with
hardback, 3-inch maximum binder size. When multiple binders are used, correlate data
into related consistent groupings. Three ring binders are not acceptable.

Arrange contents by Specification Section numbers and sequence of Table of Contents
of this Project Manual.

Provide tabbed fly leaf for each separate product and system, with printed description of
product and major component parts of equipment. Insert type tab labels must be secured
or bonded to prevent the labels from falling out.

Text: Manufacturer’s printed data, or typewritten data on 20 pound paper.

Drawings: Provide with reinforced punched binder tab. Bind in with text; fold larger
drawings to size of text pages and insert into clear plastic envelopes that can be secured
into the three-hole post binders.

FORMAT (ELECTRONIC DOCUMENTATION):

Contractor must provide Operation and Maintenance Manual information specific to the
configuration of the project in electronic form. Documents should be formatted like a
web site complete with index page and Table of Contents. The electronic format must
be such that Owner is able to load files onto a server to provide online access via any
standard web browser. Contractor shall make use of HTML (for text based documents)
and PDF (for CAD type drawings) file formats. Complete document shall be provided
onaCD.

Electronic O&M data must be organized in a logical manner to aid operations in
troubleshooting and information retrieval.

QUALITY ASSURANCE:

Preparation of data shall be performed by personnel trained and experienced in O&M of
described equipment, familiar with requirements of this section, skilled as technical
writers to extent required to communicate essential data to Reader.

PART 2 - PRODUCTS

(Not Used)
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PART 3 - EXECUTION

3.01 GENERAL CONTENTS OF DATA:

A.  Each individual manual shall contain equipment data pertaining to not more than one
Specification section number as indicated in the Contract Documents.

B.  Title Sheet: First page in data listing following:

1.

2.

Title: “OPERATION AND MAINTENANCE INSTRUCTIONS”.
Title of Project: As shown on Contract Documents.

Name(s) of applicable structure(s) in which equipment is located.
Name of equipment as described in Contract Documents.
Contractor’s name, address, and telephone number.

Subcontractor’s name, address, and telephone number if equipment is provided by
Subcontractor.

Contractor’s or Subcontractor’s purchase order number, manufacturer’s shop order
number or other such numbers required for parts and service ordering.

Manufacturer’s name, address, and telephone number.

Name, address, and telephone number for local source of supply for parts and
service.

C.  Equipment List: Immediately following title sheet containing the following:

1.

FCC06814

Table of Contents: Immediately following equipment list. Arrange in logical,
systematic order and shall include as minimum each tabbed divider. Each page
shall be numbered.

Tabbed Dividers: Insert tabbed section dividers between each major section
a.  Provide title of section on each tab.

b.  Provide table of contents for each tabbed section, arranged in systematic
order.

Equipment Data Sheets:  Provide catalog sheets showing configuration,
manufacturer’s specifications, models, options, and styles of equipment and major
components being provided. Product data sheets will show project specific
information with inapplicable information deleted by crossing out or removal.
Include in tabbed section(s).
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4.  Text
a.  Include only those sheets applicable to Project.
b.  Each sheet shall:
(1) Identify specific equipment or part installed.
(2) Identify text applicable to equipment or part installed.
(3) Do not include inapplicable information or neatly strike it out.
5.  Drawings:
a.  Supplement text with drawings to clearly illustrate following:
(1) Equipment and components.
(2) Relations of component parts of equipment and systems.
(3) Control and flow diagrams.

b.  Actual drawings of equipment from manufacturer. “Typical” drawings are
not acceptable, unless they accurately illustrate actual installation for this
contract.

6.  Specially written information, as required to supplement text for particular
installation.

a. Provide explanation of interrelationships of equipment and components, and
effects one component has on another or entire system.

b.  Provide overall instructions and procedures for equipment tying in
instructions and procedures for separate components into unified
instructional package.

c.  Provide glossary of any special terms used by the manufacturer if applicable.

d.  Organize in consistent format under separate headings for different O&M
procedures.

e.  Provide logical sequence of instructions in order of O&M action required for
each procedure.

3.02  SPECIFIC DATA FOR EACH ITEM OF EQUIPMENT AND/OR SYSTEM:
A.  For each item of equipment and system include:

1.  Completed Equipment Data Form typewritten on copy of Form 01 78 23-1. An
electronic copy of Form 01 78 23-1 will be provided to the contractor.
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2. Description of equipment and component parts:
a.  Function
b.  Normal operating characteristics
c.  Limiting conditions.
d.  Performance curves
e.  Engineering data
f. Test as applicable.

g. Complete nomenclature and model number of replaceable parts including
keyed labeled exploded diagram.

h.  Complete nameplate data.

I. Owner’s tag (or asset) numbers for equipment as indicated on the Contract
Drawings.

3. Operating Procedures:
a.  Startup and break-in.
b.  Normal operating instructions.
c.  Regulation and control
d.  Stopping and shutdown,
e.  Emergency instructions.
f. Summer and winter operating instructions, as applicable.
g.  Special operating instructions.
4.  Maintenance Procedures:
a.  Routine maintenance operations.
b.  Guide to troubleshooting.
c.  Disassembly, repair, and reassembly instructions.
d.  Alignment, adjusting, and checking instructions.
5. Servicing and Lubrication Schedule:

a.  List of lubricants required and quantity to be applied.
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b. Schedule of lubrication.
C. Schedule for other routine maintenance.

6.  Manufacturer’s printed instructions regarding safety precautions for both
(a) protection of personnel operating equipment and systems and (b) prevention of
damage to equipment and systems.

7. Description of sequence of operation of controls.
8.  Assembly drawings and diagrams required for maintenance.
9.  Manufacturer’s parts list and illustrations

a.  Predicted life of parts subject to wear.

b.  Items recommended to be stocked by Owner as spare parts and quantities of
same.

10. Accepted control diagrams such as ladder diagrams, instrumentation loop
diagrams, and electrical schematics.

11. Bill of material.
12. Other data as required under applicable Specification sections.

B. Each electric and electronic system, as applicable to equipment such as switchgear,
motor control centers, panel boards, switchboards, starters, breakers, and relays shall
include:

1.  Description of System and Component Parts:
a.  Function
b.  Normal operating characteristics
c.  Limiting conditions.
d.  Performance curves
e.  Engineering data
f. Rating tables
g.  Tests, as applicable.
h.  Complete nomenclature and model number of replaceable parts.

I. Complete nameplate data.
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J. Owner’s Tag (asset) numbers for equipment as indicated on Contract
Drawings.

2. Circuit Directories of Panel Boards:
a.  Electrical service.
b.  Controls.
c.  Communications.
3. Complete instrumentation, as applicable:
a.  Loop diagrams
b.  Tabulated listing of components in each control circuit or loop.
4.  Operating Procedures:
a. Routine and normal operating instructions.
b.  Sequences required.
c.  Special operating instructions.
5. Maintenance Procedures:
a. Routine maintenance operations.
b.  Guide to troubleshooting.
C. Disassembly, repair, and reassembly instructions.
d.  Adjustment and checking instructions.

6.  Manufacturer’s printed instructions regarding safety precautions for both:
(a) protection of personnel operating equipment and systems and (b) prevention of
damage to equipment and systems.

7. List of original all of manufacturer’s components, spare parts with diagram, and
recommended quantities to be maintained in storage by Owner.

8.  Other data as required under pertinent sections of Specifications.

C. Prepare and include additional data when need for such data becomes apparent during
instruction of Owner’s personnel. Differences between the equipment O&M manual and
manufacturers training session shall result in training and/or O&M Manual being
corrected.
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3.03 ASSEMBLY:
A. Assemble in four (4) sets.
Remove bindings of individual manuals.

C. Insert index tabs labeled with the respective piece of equipment to separate individual
manuals.

D. Provide a Table of Contents at the front of each volume showing equipment items in
order in which they appear in the volume. Each equipment items shall include
functional name, applicable specifications section, and the plan listing, if any.

E.  Preventive maintenance schedule shall be bound in front of each section immediately
following index tab sheet. Schedule shall be identified with respect to piece of
equipment it is referring to.

F.  Sheet Size: 8-1/2 x 11 sheets.
G. Drawings may be on 11 x 17-inch sheets folded to 8-1/2 x 11 inches.

H. Inscribe on covers and end of binder, title OPERATIONS AND MAINTENANCE
INSTRUCTIONS, name of Project, Owner’s project number, date of Contract, and
volume number with subject matter of contents, and Engineer’s name.
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FORM 01 78 23-1

Page 1 of 4

EQUIPMENT DATA FORM

PROJECT NAME

CONTRACT NO.

CONTRACTOR

EQUIPMENT NO.

ASSET NO.*

DESCRIPTION

MAINT. NO.*

LOCATION

MANUFACTURER

PURCHASED FROM

VENDOR ORDER NO.

PURCHASE $

DATE OF PURCHASE

LOCAL SUPPLIER

ADDRESS

PHONE NO.

MODEL NO.

NO. OF UNITS

SERIAL
NOS.

*By Owner

FCC06814
60566008.017823

0178 23-9

10/22/2018
Rev. 0




FORM 01 78 23-1

Page 2 of 4

EQUIPMENT DATA FORM

NAMEPLATE DATA

ELECTRIC MOTOR PUMP/HVAC UNIT
MANUFACTURER MANUFACTURER
TYPE [ JAC [ 1DC | TYPE
HORSEPOWER SIZE
RPM CAPACITY
VOLTAGE PRESSURE
AMPERAGE ROTATION
PHASE IMPELLER SIZE
FRAME IMPELLER MATERIAL
DRIVE/REDUCER OTHER (I&C)
MANUFACTURER MANUFACTURER
[ ]GEAR TYPE
[ ]V-BELT
[ ]CHAIN
TYPE [ ]VARIDRIVE | SIZE
SERVICE FACTOR CAPACITY
RATIO RANGE
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FORM 01 78 23-1 Page 3 of 4
EQUIPMENT DATA FORM

MAINTENANCE SUMMARY

EQUIPMENT NO. ASSET NO.*
DESCRIPTION MAINT. NO.*
MAINTENANCE OPERATION: FREQUENCY:

List briefly each Maintenance Operation required and refer to List required frequency of

specific information in Manufacturer’s Manual, if applicable. Refer each maintenance operation.
by symbol to “Lubricant List” for Lubrication Operation.

*By Owner
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FORM 01 78 23-1 Page 4 of 4
EQUIPMENT DATA FORM

LUBRICANT/RECOMMENDED SPARE PARTS LIST

EQUIPMENT NO. ASSET NO.*
DESCRIPTION MAINT.
NO.*

LUBRICANT LIST

REFERENCE
SYMBOL

LUBRICANT TYPE
(MILITARY STANDARD)

RECOMMENDED LUBRICANT
AND MANUFACTURER

List symbols in
“Maintenance
Operation”
(Page 3).

List general lubricant type.

List specific lubricant name, viscosity, and
manufacturer.

RECOMMENDED SPARE PARTS LIST

PART NO. **

DESCRIPTION

UNIT QUANTITY | UNIT COST

ADDITIONAL DATA AND REMARKS

* By Owner

** |dentify parts provided by this contract with two asterisks.
Note: Attach additional sheets if necessary; identify each sheet at top with equipment number and

description.
END OF SECTION
FCC06814 10/22/2018
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FOR CONSTRUCTION

SECTION 01 78 25

PLANT TESTING, STARTUP AND COMMISSIONING

PART 1 - GENERAL

1.01 DESCRIPTION:

A.  Provide planning, functional completion testing, startup and commissioning as indicated
and specified. Section includes:

1.
2.
3.
4.

Plant Checkout Plan
Functional Completion Testing
Startup

Commissioning

1.02 REFERENCES:

A.

American Society of Mechanical Engineers (ASME): B31.1: Power Piping Code

1.03 DEFINITIONS:

A.  Plant Checkout Plan (the Plan) incorporates all aspects of functional completion testing,
startup, commissioning, and training to ensure facility operates properly and meets
design intent and performance.

B. Functional Completion Testing is testing of equipment and unit process systems to
confirm that construction and installation has been completed in anticipation of initial
startup of equipment and unit process systems. Functional Completion Testing
includes:

1.

FCC06814

Physical Checkout shall be defined as process of physically inspecting products
after they have been installed in the Work to determine if Products have been
properly and completely installed, and are ready for Field and/or Functional
Testing. Requirements for Physical Checkout are contained in pertinent technical
spec(s) (if applicable) and in Paragraph 1.08 of this Section.

Field Testing shall be defined as testing that is performed by Contractor, with
Supplier assistance, on Products after they have been installed in the Work, and
after performance of physical checkout, for purpose of proving that tested Products
meet requirements of pertinent technical specifications. Administrative and
minimum technical requirements for field testing are specified in Paragraph 1.08
of this Section, while additional technical requirements are contained in PART 3
of pertinent technical specification(s). Test criteria are specified in Paragraph 1.08
of this Section.
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1.04

Startup shall be defined as operation of equipment or unit process systems using clean
water, air, or other fluids and gases as necessary to demonstrate operation of equipment
or unit process systems with other equipment that is a part of process for Facility.
Administrative and minimum technical requirements for startup are specified in
Paragraph 1.09 of this Section, while additional technical requirements are contained in
PART 3 of pertinent technical specification(s).

Commissioning shall be defined as operation of equipment or unit process systems
using process liquids or process solids, plant support equipment, and plant utilities to
demonstrate equipment or unit process systems are capable of processing water or
wastewater at specified flows and conditions for a sustained period of operation as
required by this section or equipment or unit process systems specifications.
Administrative and minimum technical requirements for Commissioning are specified in
Paragraph 1.10 of this Section, while additional technical requirements are contained in
PART 3 of pertinent technical specification(s).

Testing and Checkout Coordinator shall be defined as person provided by Contractor to
coordinate and oversee total spectrum of testing and inspection activities required by
Contract Documents. Testing and Checkout Coordinator shall have been in responsible
charge of two similar Projects in last four years.

ROLES AND RESPONSIBILITIES:

Contractor shall provide all outside services, materials, labor, supplies, test equipment
and other items necessary to perform Plant Testing, Startup and Commissioning
specified herein. In addition, Contractor shall arrange for and provide the participation
or assistance of survey crews, quality control technicians, Supplier's representative(s),
and required governmental agency representatives.

Contractor shall provide services of Supplier’s representative(s) as follows:

1. Assistance during installation as specified in PART 3 of pecifications in Division 2
through 40 and as specified herein.

2. Field Testing as specified in PART 3 of specifications in Divisions 2 through 40,
and as specified herein.

3. Startup as specified in PART 3 of specifications in Divisions 2 through 40, and as
specified herein.

4.  Commissioning as specified in PART 3 of specifications in Divisions 2
through 40, and as specified herein.

Supplier's representative’s activities required by this Section are in addition to
requirements for vendor training and other services specified elsewhere in Contract
Documents. Timing for performance of these services is to be defined in Contractors
Checkout Plan, specified herein.
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1.05

1.06

1.07

Engineer will review and comment on Contractor’s deliverables, participate in physical
inspection activities, witness shop and field testing, witness functional testing, maintain
permanent record of all testing results, and provide verification of conformance to
specifications. Engineer’s right to perform inspections, witness tests or monitor or
assess the Work and activities does not relieve Contractor of its obligation to comply
with requirements of Contract Documents nor does it imply completion of the Work.

SUBMITTALS:
Submit the following shop drawings in accordance with Section 01 33 00.

1. Submit a Plant Checkout Plan for facility and a Functional Test Plan as defined in
Section 01 33 00.

QUALITY ASSURANCE:
Comply with the requirements specified in Section 01 43 00.

1.  Preparation of plant checkout plan, functional completion testing and startup and
commissioning shall be performed by personnel trained and experienced in O&M
of the described equipment and familiar with requirements of this section.

PLANT CHECKOUT PLAN:
Contractor shall be responsible for preparing, coordinating, and executing the Plan.

1.  Contractor shall use resources of equipment and unit process systems suppliers in
this work, particularly for specific equipment and unit process systems.

2. An initial draft of the Plan shall be submitted as indicated here:

a. Initial draft Plan for Facility shall be completed and submitted by Contractor
to Engineer for review as defined in Section 01 33 00. Engineer will require
45 days to review submittal and return with any exceptions noted.

b.  Contractor shall incorporate Engineer’s comments into revised Plan within
30 days of receiving comments, and reissue the Plan to Engineer and Owner.

c.  Contractor shall regularly schedule meetings with Engineer and Owner to
review and coordinate activities required by the Plan.

Contractor shall provide a dedicated field staff to support the Plan activities. A full-time
Startup Manager shall be responsible for day to day activities and shall be primary
contact with CM or Resident Engineer regarding Plan activities. Support staff shall
include but not be limited to designated mechanical, electrical and instrumentation and
control engineers and technicians, and operating staff.
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C. The Plan shall define:

1.  Logical and systematic performance of physical inspections, field and functional
tests, startup, commissioning including:

a.  Achronological schedule of all testing and inspection activities.

b. A checklist of all inspection and testing activities broken down by location,
discipline, system, and device or item.

c.  All blank forms proposed by Contractor for verification or recording of the
functional completion testing, startup, and commissioning.

d.  Anindex which cross references forms to their intended application(s).

e. A list of all supplier certifications, including those required by applicable
technical specifications. Provisions shall also be included for retesting, in
event it is required.

2. Alist of participants in functional completion testing, startup, and commissioning.

3. Alist of special test equipment required for functional completion testing, startup,
and commissioning.

4.  Sources of test media (water, power, air. etc) for functional completion testing.

5. Proposed method of delivery of media to equipment to be tested during functional
completion testing, startup, and commissioning.

6.  Temporary or interim connections for sequencing of multiple units during
functional completion testing, startup, and commissioning.

7. Ultimate disposal of test media after functional completion testing, startup, and
commissioning.

D. Plan shall be reviewed by Engneer, modified or revised as necessary by Contractor, then
re-reviewed by Engineer. Contractor shall continue to update the Plan, working in
conjunction with Engineer, prior to start of the scheduled equipment checkout and
functional testing activities as specified in Paragraph 1.08 herein. Each specific element
of the plan must receive review or comment by Engineer, two weeks prior to actual
commencement of testing as defined herein.

E. Contractor shall designate, in the Plan, a Testing and Checkout Coordinator, to
coordinate and manage activities defined in the Plan.
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1.08

FUNCTIONAL COMPLETION TESTING:

A.  Functional Completion Testing shall be completed as construction and installation of
equipment is completed to demonstrate that equipment is ready for equipment and unit
process systems startup.

1. Functional Completion Testing shall be done in a coordinated manner based on the
Plan prepared by Contractor. Owner’s operating and maintenance staff shall be
allowed to observe for purposes of familiarization and training. Additional
witnesses, such as CM, may be present to represent Owner.

2. Functional Completion Testing procedures and documentation forms shall be
developed by Contractor. Procedures shall include a listing of items inspected for
Functional Completion Testing.

3. If any equipment or unit process systems do not meet Functional Completion
Testing requirements, it shall be responsibility of Contractor and/or equipment
suppliers to make necessary corrections or replacements and repeat test.

4, Equipment and unit process systems shall not be started up or put into service until
Functional Completion Testing is completed as evidenced by a completed
Functional Completion Testing certificate for equipment or subsystem.

5.  Modifications to equipment and unit process systems required to meet Functional
Completion Testing requirements shall be provided, and all retesting shall be
performed at no additional cost to Owner.

6. A Functional Completion Testing Certificate shall be prepared by Contractor for
each piece of equipment or unit process and submitted to Engineer and Owner for
review.

1.09 STARTUP:

A.  Startup activities for Facility shall not be initiated until the requirements of Fun